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Abstract

Having proper understanding of ports operations as well @ging methods of
development by the means whlueadded service, could change role of a port from a
transportation node to an efficient point in a transportation chain. Trend of globalization
has been followed by an increase in level of demand forhireiginsportation and
thereafter establishing suitable port services. Developments of transportation chains,
logistics and progress of these networks have enhanced the sustainable condition and level
of transportation. What i@assumedo increase efficiencin the performance of the ports is

to provide an environment for the activities that can meet high potential, reduce cost and
increase replacement speed in parallel with the development of international business.
Today, use of logistic activities and prding areas in the coasts of ports are important as

a general process for improving the ports. Currently, competitiveness in the ports relies on
providing centers to develop the equipment for utilizing value added services. To provide
such a center, a féity should be customized to logistical operations, in which there could

be a warehouse, freight forwarder, repair depot and different service providers, including
value added services. The center is called logistics center. Logistics and supply chain
processes have high efficiencies in increasing performance potential of the ports.
Regarding performance of the ports, logistic parks in the coasts of ports play an essential
role in supporting the economitevelopmentiming at absorbing local and globelients

for offering value added services. The function of these centers can be investigated from
different aspects. Their effects on environment and traffic and on the services of ports are
quite evident. The mentioned centers provide an infrastructuredi@asing the efficiency

of the ports. Economic effects of this system are noticeable based on modern supply and
general economy. Competition between the ports has resulted in establishment and
development of these centers in hinterlands of the portsasthiports might be placed in

a high level of logistics and transportation services. Moreover, the function of these centers
in the field ofcommercialogistics might be estimated according to the costs and obtained
revenues based on the level of oftergervices. One of the reasons for establishing a
logisticscenter is to provide thiacilities for increasinghe level of traffic The efficiency

of this system in reducing the traffic of the roadsjrban and inteurbantransportation is

highly emphaized. Concentration on establishment ddgisticscenter is a policy which

is today addressed by global managers duéstoontributionto achieve the competitive
advantageso that they can take an essential step in achieving business and econtsmic goa
to meet thegrowingdemands.
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1) Chapter One: Principle

1.1) Introduction

Completion of the Second World War in which many countries were involved was
followed by the beginning of reconstruction period during which the countries and nations
spent their energy, time and resources for growth and development. taghid global
business and production has had a sustainable development sineeapgsiars and
clearly some countries had more contributions due to high motivation for national
progress, optimal and efficient utilization of resources and tagging importance tohigesearc
development and assessment of the previous operéidons, 1989)

Along with the development of global business, interdependence of the countries has
increased due to limited resources. Therefore, transportation industry can be considered as
a major ool for growth and development that increases the grounds to access to welfare
and facilities. As a result, a mutual and interconnected relation between transportation
industry and global business and development growth may be considered. As we know, the
terrorist attack on September 11 was a shock for the development of global business and
international transportation industry that resulted in world economic crisis in the recent
years(Brakman et al., 2006).

Producers need transportation to get their raatenmls, and to send their final product.
There are four forms of transport that they canosenamely railway, road, airway and
sea. AMaritime transportation is the major
weight borne by sea is hard tome by. In countries with long shorelines or navigable
rivers, or in countries consisting of multiple islands, water transportation may play a
significant role also in domestic trades, e.g., Greece, Indonesia, Japan, Norway,
Philippines, tiaasandetdl 3087)o0 ( Chr i s

As the most important and widely used part of transportation industry, marine
transportation systems link the countries to global business. They are also major and basic
tools for national, regional and global economic developmermtu®®n of tariffs as well

as reduction of other impediments of global business caused by enacting new rules has led
to increasing development of global economy and business. Besides this economic
development, the countries started planning for differesaurces throughout the world in

their agenda due to several reasons including access to cheaper resources and reduction of
production costs. Therefore, the global development of business was guaranteed by
assigning a new role for marine transportation tuelifferent advantages including its

cost effectivenes@Rondinellia & Berry, 2000).

High tendency to marine transportation has resulted in high profitability of this industry.
The countries providing marine transportation gained the most benefits fromas
overflowing profit and made their positions more stable as the providers and receivers of
such servicegRondinellia & Berry, 2000).

The advent of container shipping and development of different containers, besides
intermodalism, for shipping diffent cargoes with their specific characteristics have
improved the advantage and superiority of marine transportation. Today, most of the
countries are developing the necessary infrastructures for development and compatibility
of container shippingHummels 2007).

Containers have been used in shipping for more than 50 years. They have not only
influenced marine transportation, but also global business. Transportation of cargoes and
goods using containdrased methods has imposed its requirements on marine
transportation systems and other transportation modes in lower levels. Utilizing ports with
specific facilities and equipment for loading, unloading, contaihass major advantage



for the countries having marine transportation systems. Capacities acidnefés of
vesselsand ports as well as their applied equipment have increased considerably and
therefore, costs, speed, security and efficiency of transportation network cannot be
compared to those of the past. More than 50 years have passed siimoe the first ship

began its trip into the sea with 58 containers. In 2005, this movement achieved about 520
million twenty-foot equivalent units (TEU) in the ports of the wofldnited nations
conference on trade and development, 2007) (Wang & Culli2806).

As Crainic and Kim stated in their book (2C
cheaper to load and unload than the general cargo that is stuffed in them. This means that
containers can efficiently be loaded and unloaded several times hetvegeorigin and

their final destination. The performance of contaipa@sed transportation in international

trade has had some remarkable consequences. Ports and container terminals have been
built or profoundly modified to accommodate container shigkedficiently perform the

|l oading, unloading, and transfer operati ons
Development of transportation and logistic chains and the considerable progress made in
designing and planning such networks have increased the sustainable condition of
transportationAn appropriate insight on marine transportation has improved the trends of
the services in the ports and has also provided extensive facilities and equipment due to the
efficiency of the ports including development of logistic activities in ports asnibst
important elemeniBichoua & Graya, 2004).

Business development and transportation are highly related. Globalization and
development of world economic markets accelerate business exchanges and increase
transportation processes. Globalization of woddonomy indicates a sustainable
development within the recent 20 years that has improved international commerce and has
doubled its growth rate due to global producti@anelle, 1997).

However, globalization increases instability and variable developnfgmbrt term
economic periods).ogisticsand transportation factors are the most important reasons for
instability in the globalization process. Shortcomings in transportation, services and
logistic infrastructures of the developing countries lead to a situation in which land
transportation costbetween countries are doub{&BECAP, 2005).

Currently, commerce in the developed countries indicates the largest contribution of
international transactions. Exchanges between the traditional poles, i.e., US, Japan and EU,
form onethird of the world cormerce. However, the presence of developing countries
with their fundamental potentials for development makes us to have a look to the world
economic alliance. The partnership of Southeast Asia in the international production and
commerce has increased €nM980s and its current power is an undeniable reality. Recent
agreements between the main economic poles and new developing regions including China
or Latin Americachangeworld economic order in the 2tentury(Gilpin, 2000).

About 40% of logistic cost include thecosts of transportation sect@asilingam &

Reddy, 1995 .) Therefore, analysis of transportation process and establishment of an
environment to reduce this costaally neededTransportation includes both downstream
movements from the seurces of raw materials to the factory or middle warehouse and
upstream movements from factory (production processing centers) to consumers or
distribution centers. A broad range of planning and operational isswsas\g®ved in the
transportation proas. Determining fleet size and the routes of transportation vehicles,
planning personnel duties, designing the network, determining and positioning of terminals
and transportation hubs are some of the issues related to plafmiagd & Neil Jessop,

1977)

Routing is concentrated on selecting the most optimum direction in which the structure of
route, distances and route capacity are evaluated. The duties of workforce are also planned



for optimal use in transportation sections and subsections. Networgndeasiute
determination process, terminal priority and distribution of facilities are crucial. Reduction
of costs and transportation time, on time delivery, minimum fluctuation in the
transportation time, accessibility of transportation integrated semwicieh is constituted

of different modes, availability of items such as warehouse systems and efficient
equipment are considered as the requirements of transportation ingkistryBarnhart,

Ware, & Reinhardt, 1999)

Since the major part of goods excharggween countries is performed through the sea
and considering the advantages of marine transportation as compared to other
transportation modes, pow$ the worldare considered as the main centers for goods entry
and exit. Therefore, porghouldbe cgpable to meet the demands and shall be developed
and equipped towards adaptation of demand and supply. Ports, as the important connecting
chain of transportation networks and systems, have considerable effects on the global
economy. Supplying the fundamehteeds of each country, providing transit grounds for
shipments to other countries are the roles of gbitsteboom & Rodrigue, 2007).

As mentioned, prts have significant effects on the global economy. During last decades,
ports operators and managprsvided a new attitude of ports activities and introduced the
ports as complexes in dynamic networks of production, distribution, international logistics
of goods and services (ESCAP, 2002)

Ports managers in order to provide port facilities and servioekfied their passive role

to provide logistics and distribution services to their customers, by applying modern
management and information technology.

Ports managers and operators provided different viewpoints on the activity type of the
ports.Theyhaveshifted from a passive role in providing port facilities and services to the
role of cooperating in the international trade systems. In addition to the routine activities
performed in their portdpgisticsand distribution services are also offered tot@uers.

These services are performed by using modern toalssaientific management through
information technologyNotteboom & Rodrigue, 2005).

Therefore, the goal of managers and owners of the ports is to optimiaperations and
processes in the psr especially considering the rapid change of international
transpotation so that the competitivenes$ ports can be improved by reducing the
handlingtime of port operations and port costs which may be fulfilled by using managerial
systems, facilities and equipmemtformation technologynd exchange of advanced data
(Tongzon & Heng, 2005 ).

What is considered to increase efficiency in the performahtlee ports is to provide an
environment for the activities that can meet high potential, reduce cost and increase
replacement speed in parallel with the development of international business. Today, use
of logistic activities and providing areas in theasts of ports are important as a general
process for improving the port€ompetitiveness in the ports relies on providing logistic
facilities and equipment for utilizing value added servidamistics and supply chain
processes have high efficienciesnoreasing pedrmance potential of the porf§ongzon

& Heng, 2005 ).

AThe market environment i n which ports op
continuous process of change raises questions on the role of port authorities. Structural
changes innternational trade, transport and shipping on strategic and operational issues in
the framework of port management have impacts. A successful port (authority), like a
successful actor, must be prepared to constantly adopt new roles in order to cope with th
changing mar ket environment. o (Notteboom ar
Companies seek a suitable place for packing, labeling, assembling and other value added
activities. Ports with their useful characteristics have been suitable places within the recent



20 yeas for the aforesaid activitie€Currently all industrial and developing countries
codify extensive plans to equip and develop activities in their ports as required items for
the development of economic plagii®ngzon & Heng, 2005 ).

1.2) Problem statement and research questions

The following problem implies a base for this thesis that my research seeks to explore:
How does a port function when it has been developed to a logistics center? OR in other
words, what are impacts of logistics centergorts?

1.3) Personal interests in the topic

Since most of the commodity exchanges in the world, including my country, Iran, is being
done by the sea and due to shipping advantages compared to other modes of transport,
ports around the world are consideesdthe main focal centers for flow of goods. Besides,
container ports in Iran are among the fastest growing ports in the world. Hence, | am very
enthusiastic to have a research on a topic, in which | can see the links towards
development of Iranian ports.

1.4) Conceptual and theoretical issues

One theoretical issue could be what practically the efficiency in port terminals is.
Evidently, there are a number of integrated issues, as an illustration, imgagtstits
centers in ports services, in tlogisticsbusiness, in terminals capacity and traffic, and on
andoperationaflow and finally on competitive advantage of ports.

1.5) Research questions

Providing a reasonable answer for the above mentioned problem, three main research
guestions have to beldressed:

1.5.1) Strategies
Question 1: Which logistics/SCM related strategies can be adopted by a port?

The first research question is seeking to explore any strategic changes in the role of ports.
Therefore, under certain circumstances, the followdiescriptions have to be tracked.

Value-added services within the ports:
Various services can be provided for customers at ports; as for instance, assembly,
packaging, labeling, and repairing and so forth.

In order to improve productivity in porfgerformance, the space should be created for
the activities that can meet the growing global trade, reduce costs and increase the speed of
the movements. Today, using logistics activities in hinterlands is a progressive process
towards ports development. oWadays, competitiveness in ports relies on building
logistics centers and utilizing logistics facilities for establishing vallded services
(ESCAP 2002).

International companies are looking for a good place for such services and during last
twenty yeas, ports hinterlands were proper locations to provide them.



Intermodal services: By advent of containerization along with intermodal services has led
the shipping to a higher level of excellence.

As logistics of any company requires continuous modificatibsupply chain in
order to reduce costs and improve efficiency, there is also a tendency at ports to enhance
international and domestic delivery system. Logistics centers at ports could successfully
solve this problem offering a number of intermodaVees: trucking, intermodal terminal
management and so on.

An intermodal logistics freight terminal is used to exchange cargo from one mode
of transportation to one another. According to Tongzon (1994), a logistic terminal can also
increase the efficiencgf a port. Terminal performance is a crucial component of any
waterfront change aimed at improving port efficiency. The influence of terminal
performance on port efficiency provides a justification in order to give high priority to
improving terminal performance. As an instance, the crane productivity (TEUCH) plays a
substantial role in efficiency of the terminal and eventually in efficiency of the port.

The intermodal logistics freight terminal has storage space and equipment to
receive feight and load it to a different vehicle. Intermodal center also renders services
like: consolidation with other incoming cargo, or separation into smaller outbound
shipments (Middendorf, 1998)

Additional intermodal services:

. doorto-door services (includg transcontinental, regional and
dedicated option of freight delivery)
. Stateof-the-art technology- communicational technology; assures

fast and accurate exchange of freight bill information between carriers, allows to
have upto-date information of caglocation §chneider National Inc., 2011).

. Variety of trucking services; import/export drayage, intermodal
contract drayage, temperatwoentrolled equipment, emergency and expedited
service, ovetheroad truckingetc.(Eagle Intermodal Services, 2011).

. Exclusive containers

. Maintenance facilities

1.5.2) Application of the strategies
Question 2: How these strategies have been applied by different ports

Second research question tries to exemplify the strategies by providing live cases. It will
be earnedby dissection of the following description.

Practical application of the strategies:

Those ports, that are attempting to turn to logistics and distribution centers in order
to obtain a sustainable competitive advantage, are struggling to conduct maorer@nd
valueadded services; as mentioned above, assembly, packaging, labeling, and repairing,
and so on.

1.5.3) Competitive advantage

Question 3: Whether thenplementation of these strategies bastributed to get a
competitive advantage or not?



And findly, the last research question wonders how the positive impacts of logistics center

come to play the role towards obtaining the competitive advantage. Basically, this question is
fairly related to the previous one, due to the fact that it follows the s@m@s to achieve the

most proper answer. In this stage, | explore whether the competitive advantage is gained
through all of the efforts in order to establish the logistics ports.

In order to shed light on the question, the description below will moyve on

Impacts of logistics center on ports:

Some possible impacts which logistics center may have on ports will be discussed, in other
words by accomplishing those fundamental changes at ports that we aimed to catch, a
number of consequences will emerge, adristance, logistics center will defialy affect
economy of the port

Any other possible impacts could be on the following areas:

Competitionof logistics centers

willingness of investors to invest their money

Etc.

1.6) Method of analysis

The research will basically be a qualitative research, expressiogcaptual work
which will conduct a descriptive theoretical review.

As mentioned earlier, the decision framework will be to consider the transformation
of ports to logistics centers, fuachentally through a survey on the foresaid descriptive
elements in logistics ports

When it comes to categorization in port research, | can classify my work in the
field of strategic management & Logistics/SCM Discipline bases

1.7) Research design

Generally speaking, the study specifically touches upon the-adled
logistics activities and fozased attempted to come up with an instance of the real life.

| also intended to bring up economic impacts of logistics systems on the ports, as
well as impacts on ports services, traffic and environment. | urged myself to tackle the
guestion of how the efficiency of logistics center can be measurable, through an
investigation of whether these different strategies have contributed to achieve a
coonpetitive advantage fAthe common goal 0.

1.8) Structure of thesis

This study deals with collecting the studies regarding change of ports and transformation
to logistic centers as well as providing patterns from different viewpoints. The second
chapter explains aspects regarding marine transportation, transportation planning,
fundamentals of logistics and supply chain and the needs of world markets. The third
chapter directly refers to the issue of logistic centers to providenderstanding about
them.lIt classifies different centers based on the strategies assigned for the activity area of



the centers and refers to generalities concerning the facilities and duties. The forth chapter
provides subjects relevant to the performance evaluafitimese cemtrs in the ports, rad

finally, contribution of the strategies to achieve campetitive advantagewill be
investigated.

2) Chapter Two: A Review of Technical Literature

2.1) Introduction

In order to study a plan or a project, the generalities related isstiies on which it may

be relied should firgg be defined. On this basis, in the first chapter of this study, the study
points to the generalities that will be used in the next chapters as main sanécts
keywords

What is going to be provided in thishapter includes generalities concerning the
procedures of marine transportation, ports, logistic centers and the processes of logistics
and supply chain. Globalization process and the effects of logistics and transportation are
considered as important mes. In this chapter, the activities and services of third
generation of the ports are debed due to the importanad the activities by reviewing
marine transportation systems and hgving a look at itselements. Afterwards,
containerization and its delopment stages are reviewed and some information regarding
the available processes in port and sea traffic is proviggaicitly, general processes of
global logistics effects on the ports are investigated and explained by providing definitions.
Intermodalism, value added services in the ports and container terminals are the other
issues for which someefinitionsare provided. At the end, competitiveness standards are
investigated by an emphasis on the change of duties of the ports.

2.2) Marine Transp ortation

Marine transportation is the most important part of transportation industry sector that is
most used and bonds countries and world trade. It is regarded as an important and
fundamental appliance for economic growth at national, regional and weréls.
Decrease of tariffs and other obstacles for international trade through legislation of new
rules, has led to utmost growth of economy and world trade, especially from the 1960s
onward. Along with such economic growth, due to various reasons, iesumserted use

of various resources at various places all over the world. Consequently and obviously,
prominent roleof world tradegrowth will be played by marine transportation due to its
various advantages including its ce$fectiveness.

The resultof great tendency toward marine transportation has led to profiting of the
industry. Countries that create advantage for transportation passages, obtain the utmost
benefits from this profit. They stabilize their position providing desirable facilities and
paths. (JUHEL, 1999)

Emergence of container transportation and developmediffefent kinds of containers
beside intermodalism for transportation of consignments has promoted superiority of
marine transportation to higher levéigoodsari, 2006)

Devdopment of transportation and logistic chains and its surprising progress in design and
planning of thenetworks haveipgraded the level of transportation. Perspective of marine
transportation as well as functions of chains responds to the growinglyrtrgeworld.



2.3) Marine Transportation Systems

Marine transportation systems, like other transportation systems consist of transportation
links and transportation nodeBue to lower transportation costs, energy savings and
higher capacity of vesselshey have superiority compared to other mo(Rsodsari,

2006).

Due to utmost extension of industrial, manufacturing and trading centers, shipping lines
have remarkably been extended and have caused establishment of interconnected networks
among various @rts all over the world. However, there is an integrated demand for such
system throughout the world, which is based on minimizing costs incurred by final
consumer, raise of stability and reliability, raise of value and characteristics affiliated to
transprtation of goods from the place they are produced to the place where they are
consumed(JUHEL, 1999)

World trade growth and marine trade growth have similar increase or decrease and their
interaction is totally evident due to their interrelationsigiNCTAD, 2009)Diagram2-1
indicates the subject in detalil.

Blue line Percentage of marine trade growth  Red line Percentage of world trade
growth
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Figure2-1: Diagram of growth in world trade and marine tr@dBICTAD, 2009)

For instance, severe decrease of world trade was in 2001, which is surprisingly evident in
figure 2-1, has revealed the effect of terrorism attack in Sept 2001 in destruction of the
world trade twin towers.

Due to systemic characteristics of marine trantgtion, growth in world trade eventually
causes marine transportation system start compatible growth. Consequently, cost
effectiveness and technological progresses drive ship manufacturing companies toward
construction of larger ships with higher capackigure2-2 indicates type of response and

final expectation in marine transportation systems. Considering the fiydreit is
assumed that trade growth and exchange of goods at national and international levels is a
base for economic development anawgh. The following diagram indicates marine
transportation respond and its interaction with world economic grofiRbodsari, 2006)
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2.3.1) Components of marine transportation systems

The comprising components and facilities of marine transportation systems can be divided
into the following categories in order to have appropriate knowledge of the sy3teens.
following division is based on types of activities and functions of marine transportation.
(Mansouri, 2004)

A.Ports:

In a general definition, a port can be defined as a system connecting land to sea. Port is a
place where required facilities are provdde render service to goods and ships and
desirable accessibility of land has been devised behind the port. Port is the most critical
part in marine transportation systems. A great part of costs incurred by owners of
consignments consists of port expengegreat part of such expensssncurred due to
delays and loss of time caused by inefficigrof port operational servicemd shipping
lines. (ESCAP, 2005)
On the whole, in ports, facilities are laid out in particular places in order to fulfill the
requirement for a particular kind of goods i.e. special way of unloading and loading of the
goods. The facilities are called ATer mi nal
container goods, oil and dangerous goods are among the most common kandsrafls.

Main operations of ports can be summarized as foll(BSCAP, 2005)

e Operations of ships and vehicles

e Process of unloading and loading

e Arrangementand distributiorof goods

e Transfer of goods to other transportation modes



e Receipt of goods from other transportation modes

e Value-added services

e Services for control, maintenance and protection of ports
Therefore, improvement of each operation and process that has been mentioned above is
among aims of runners and owners oftpo€onsequently, they may improve competitive
status of ports through decrease of time of port operations and port costs, which is possible
through application of management systerrgprmation technology facilities and
equipmentand exchange of advarttéata. Furthermore, efficiency and capacity of ports
have a determining role in export and import of a country. Efficiency or inefficiency of

ports affects producers and consumers because connectswatf land isperformed

through ports.

Table2-1: Evolution of port function in the 1st to 3rd generations of p@JtSESCAP,

2002)

Ports of the first

Ports of the second

Ports of the third

generation generation generation
Time period Before 1960 After 1960 After 1980
Main goods Conventional Conventional cargo an{¢ bulk cargo and unit
cargo bulk cargo cargo
containerization
Strategy for Connection point| Development of center¢ Logistic centers anc
development of of sea to land for production and | chain ofworld trade
ports transportation transportation communication

system

Range of activity

Cargo handling,
storage and
navigation

Range of the first
generation plus
distribution of load,

industries related to
ships and developmen]
of port areas

Range of the first
generation plus
second generation
plus cargo
information,
distribution of
cargo, logistic
activity, forming
terminals and
distribution centers

Forming structurey
and specifics

Individual activity
in port/official
liaison between

ports and
customers

Closer relationship
between ports and
customers, necessity fd
convergence among po
activities, lack of
positive cooperation
between ports and self
sufficient societies

Establishnent of
port collaborative
system,
concentration of
trade chains and
relationship betwee
ports and self
sufficient societies
and development o
port structure

Nature of
productivity

Exclusive offer of
simple services,
distribution of load
and low value
added

Cargo
processing/complicateq
services and increase (
valueaddeddistribution

of valueadded

Process of cargo an
information,
distribution of cargo
and information,
and combination of|
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various services an
distribution and
valueadded

Key factos Labor/capital Capital Technical
knowledge and
technology

According to UNESCAP (2002), attitude, strategy and policy for ports development by
planners, mangers and operators of the ports of the third generation have been designated
based on a differemiewpoint and attitude. They view ports as a dynamic complex that is
being developed in a complicated complex of production and distribution network of
goods and services at international level.

Based on such way of thinking, managerial view of this ggims of ports has changed

from passive role of offering port facilities and services to active role of collaboration with
world trade process.

Recent efforts of ports managers have finally led to promotion and development of trade
and transportation aetties, resulted in marketing and valadded activities. According

to results of these efforts, ports have changed to logistic centers for international trade.
This generation of ports has appeared from the 1980s due to worldwide development of
containertrade and multidimensional transportation and growing needs of world trade.
Corresponding activities and services the third generation of specialized ports are
different and comprehensive. They are divided into the following separate categories:

1. Common and traditional services of ports: The concept of the ports of the third
generation doesnoét mean that the activi
generations have halted in this kind of parstead natural and common activities
of ports ncluding discharging and loading have remained and shall remain as main
structure of the activities of these ports. However, the difference is that considering
the third generation of ports, further to common activilegisticsand distribution
servicesare also offered to the port customers. Moreover, traditional and common
services are controlled and guided in the ports of the third generation using modern
equipmentand scientific management through electronic systems and information
technology and comunication.

2. Industrial services: There are two types of industrial services in the ports of the
third generation. One is technical and industrial services related to ships such as
ship repairs and other technical and engineering services concerningT$iggs.
services have great importance for modern ports in the area of marketing so that
they should guaranty high productivity and raise validity of ports for customers
with respect to decrease of economic and technical risks. The second type of
services $ dealing with technical and industrial services related to goods. Main
objective of port is to provide technigues to handle goods or giving permission to
others for establishment of such industries inside the port that is to increase arrival
and exit of gods in ports and their vakaglded accordingly.

According t o UNCTAD (1999), there S ano
gener at i on éeneraliom gortd areu physically separated but linked through
common operators or through a common adstriation, for instance merging of the ports

of Copenhagen Port and Malmo Port.

Ships:

Ships are means of transportation of goods and passengers and carrying out sea
missions. Capacity is placed higher than other transportation systems. Nowadays, ports
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are adapting their facilities with sizes of ships. Upon change of capacity of ships,
investment in ports is being spent on compatibility of facilities and infrastructures of
ports with sizes of ships.

The characteristic of container ships during the halraury period usage, has rapidly
been changed. Reduction of costs, compatibility of maximized loading space by ships
with size of containers, increase of transportation speed, easiness in arrangement,
loading and discharging of containers, and finaflgomotion of ship operations in

ports and elevation of tonnage and capacity of transportation are included among the
elements that have caused swift changes in development of container ships
(Christiansen et al., 2007)

Figure2-3: A view of a newgeneration of containershifisos Angeles Times, 2011)

Among specifications of these ships we can point out capacity of TEUs and FEUs. All
container ships are divided into six various generations based on their capacity.
According toBrinkmann (2011),ricrease in sizes of container ships is still continued and
there is a high demand for such ships all over the world. Some elements influence sizes of
container ships in market and growth of capacity of such ships. The most important
elements are namely
e Capdility of container terminals for provision of piers and desirable docking
with new ships
e Operational power and capacity of terminals for passage of containers
(discharging and transfer or transfer and loading) at optimum time
e Appropriate hinterland aessibilities of terminals with increasingly new
volume
e Technical problems and container terminals limitations

C. Shipbuilding and Repair:
Manufacturing and Maintenance are strategic parts of marine transportation systems.
Nowadays, maintenance managgrmhas a great role in all industrial sectors, equipments
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and ships. Moreover, ship maufacturers act upon development of ships, considering market
requirements and new engineering plans. (Roodsari, 2006)

D. Navigational Aid Systems and Equipments

Thesesystems include such facilities and equipments as vessels, alarm lamps, maps,
hydrographic and environmental data, telecommunication and electronic communications
and positioning systems by means of which safety and security coefficency of the system
will be promoted. Bodily protection of the personnel of marine transportation,
consignments, goods and assets of companies should be carried out at an acceptable level.
(Roodsari, 2006)

E. System personnel

Personnel perform their assigned duties at varioasaed land units for accomplishment

of the mission of ships, involving in port processes and participating in navigation duties
and other tasks which are defined in the whole system.

2.4: Containerization

About fifty years have passed since the first use of containers in marine transportation.
Containers influenced not only marine transportation but also world trade. Ports with
special equipments and facilities for discharging, loading and services offi@red
containres are regarded as major advantage for the countries within marine transportation
systems. Capacity and efficiency of ships and ports have been increased. Currently,
capacity, cost , speed, secur ity beconparedf f i ci
to those in the past. (Hayut, 1981)
Malcom Mc Lean (1914001) is named as Father of Containerization. In the 1930s, he
was the innitiative in New Jersey applying a method that led to use of discharging and
loading by containers. He ownedrartsportation company. Malcon Mc Lean found that in
stead of unloading cotton bales from a cotainer and then loading the consignments from
deck to ship and in order to raise efficiency the truck itself can be loaded on the ship
making a few changes. In tmext years, his first container ship left Newark to Texas in
April 1956 with 58 trailers. Consequently, container transportation started its mission
(Wikipedia, 2011).
Use of containers has increaed due to quite a few fundamental characteristics given as
follows: (Bernhofen et al., 2011)

e Prevention of damages incurred by goods (such as breakage, falling and tearing)

and theft of goods

e Reduction of packaging, discharging and loading costs

e Provision of facilities for transportation of any kind of goods

e Provision of transportation facilities from the venue of production site to

consumption site
¢ Increase in speed of discharging and loading of consignments
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Figure2-4: Display of a deck in a container p{Port of Antwerp, 2009)

2.4.1) Stages of containerization growth

During past fifty years, various stages of growth and development of this industry are
named as follows:

e First Stage: Replacement of general goods transportation shij
container transportation shipsnore safety of goods and preventi
of damage of the goods during discharging and loading proces:
trip i deduction of goods insurance tariff

e Second Stage: Decrease of container cost due to increase of cg
and speed

e Third Stage: It started in the 198Qgidespread and extensive use
marine transportatienincluding all goods except for goods in bulk

e Fourth Stage: It started in 2000. Rankable increase of containers
market, transportation and shortage of container ships leading t¢
development of container ships

e Fifth Stage: It has recently started. Emergence stage of very
container shipsleading to shortage of capacity fanloading and
loading in many ports all over the world

Figure2-5: Stages of containerization growth from the past up to(ECAP, 2002)

2.5) Existing condition in marine traffic

Recent changes in marine transportation are designated by three elements namely
specialization, in consideration of traffic (oil tanker, vessels for dry goods in bulk, trade
ships, etc), overcapacity caused by development periods, liberalization andntonsta
growth in container traffic and subsequently, evident tendency toward a great growth.
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Specialization is an act conducted at transportation sector. Certainly, specialization as a
characteristic through which sorts and kinds of active vessels, ship madset
differentiated from one to another. As of the last critical periods of sailing and ship
manufacturing in 1970s and 1980s, main shipping companies throughout the world
adopted an effective policy. Consequently, they succeed in increase of overcapacity
through 70 Million DWT in 1993 to 20 Million QWT at prese(ESCAP, 2005)

Further to irregular traditional shipping services (freelance ships), regular international
lines services are joined to market regiment where coordinating trade rules are being
changed. Benefiting from huge transportation units, instead of execution of domestic
industrial protectionism system, the services include deduction of corresponding costs. The
first marine services of container transportation emerged in the USA in 1956.tBarc
container traffic development has constantly continued considering number of ships and
dimension of the unit. Presently, 2300 container ships with a capacity of 4,000,000 TEU
are active throughout the world. This process still continues its hugehgrti has not

found its economic aspects from technical point of view. Container traffic growth in the
world causes trading concentratid@rowth of the size of the container ships leads to
deduction of hub ports and increase of feeder capeeitjer. his will be increased by the

port owners that utilize desirable strategic geographical location and subsequently,
increasingly competition. Competition between ports is defined as accessibility of a
possible role as a hub or central terminal among the gibres with sufficient capacity

and services that they offdtJNCTAD, 2005)

Figure2-6: Display of ships traffic in a port (Port of Santander, 2008)

2-6: Logistics and functions

According to Kasilingam (1998), logistics is group of functions autivities that
guaranges accessiblity of products in quantities demanded by customers on due time. In
fact, logistic functions offer a group of services and activities in a contant process. Such
process is a liasion between production and consumptidkematarious values are added
to it at various steps along with the path through which goods are provided for consumers.
In general, the said values can be divided into two classes of time and location. Production
costs, location and transfer, warehoussegvices and stock control and finally possession
costs compromise goods value. Such value is promoted during logistic functions.
Respective activities containing logistic chains are generally divided into three classes.
Location of the activities in logi supply chain is indicated in figug7:

¢ Inbound logistics
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o Intra-facility logistics
e Outbound logistics

Warehousing Distribtution
centers
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Figure2.7) Arrangement of the triplet logistic activitié@§asilingam, 1998)

Therefore, the goal of supply and logistic chains is to support shipment displacement from
production place to the consumption place on an efficient and safe basis with a suitable
planning for maximum use of facilities inside the chain and minimizati@osts. Logistic
functions and their types of activities are presented in fable

Table2.2) Logistic functiongKasilingam, 1998)

Logistic Functions Activities
Order Registration Destination determination
Inventory control Amount of order, dispatcfiequency, warehouse control and evaluation,
inventory consumption
Layout Number and type of necessary facilities, essential features in the facilitie
Transportation Selecting transportation method, terminals, carrier

Intra -facility logistic ~ Selectingntra-facility system, capacity design, pdeiven transportation tools,
warehouse design

2.6.1) Main Concept and Processes of Transportation & Logistics

Different transportation modes differ from the viewpoint of price, quality and access.
When atransportation chain with different modes is established, the concerned chain
includes its specific costs and qualitative situations.

Transportation chain concept: It is the succession of transportation modes designed to
transport goods from origin to dewtion including one or more than one modes of
transportation. In an integrated transportation chain, different modes are interrelated
through bases with three available le@tank & Goldsby, 2000)
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1) Physical or underlying level in which infrastruts and equipment are devised with the
capability different types of goods traffic;

2) Level of operation from which services are offered with their cost, time, and managerial
and organizational methods;

3) Level of information in which the information @ganized, produced and disseminated
according to its chain and framework.

Logistics has been defined as offering methods that accurately manage and control the
flow of raw materials and information in all industrial stages, i.e., suymualgiuction
distribution, through optimization of Dual Cost/Quality Function.

Logistic process concept:

Logistics and transportation chains affect each other and it can be assumed that these
chains interact with each other. Some of the effects of logistics on trafficemenped in

the following table:

Table2.3) Main logistic process and their effe(dgonsson & Huge Brodin, 2006)

Main logistic developments and their effects on traffic and transportation
Main processes Effect on traffic and transportation
Centralization of products and warehouses| Longer distances, increased volume of transportatic
Reduction of goods storing and just in time Smaller shipments, faster (road) transportation an(
delivery stages (JIT) reduction of goods related factors
Integration of supplier chain Reduction of number of suppliers/transportation
companies, increase of road transportation as the res
exogenous nature of goods

Reduction of demand period cycle Demandcentered processes lead to more trips and i
efficiency of transportation
Increase of production level Smaller shipments, increase in the number of trips

Three courses are being distinguished in a logistic prq€assasekaran & Ngai, 2003)

(Hou & Trappey, 2002)

1) The course of goods in which theods is controlled from origin to the destination, type

and volume of goods determine the mode which should be used during the control process;
2) Reserved goods process: It allows the product to be transferred in each connecting loop
in the transportatio chain (different modes).

3) Information course: Development and management of information exchange and in a
logistic process network is very important. Technology and information are considered as
the main factors of production and a key to access thaleges of a sustainable
competition.

The existing information flow in the logistic process has been improved within the recent
years due to information and communication technology. The technology to integrate
physical and information processes andctetmic data interchange (EDI) have been
developed and data transfer networks have been established among the ports. This
technology has been designed to deeply investigate the purchasers' information and the
operations for sales and purchase and deligexicommerce information in terms of new
economy. About 40% of logistic costs are related to costs of transportation center.
Transportation includes both inbound displacements from the resources of raw materials to
the factory or middle warehouses, andbowind logistics from factory (production
processing centers) to consumer or distribution centers. In transportation process, a broad
range of planning and operational issues are involved. Determination of fleet size and the
routing of vehicles, planning fgoersonnel duties, designing the network, determination
and positioning of transportation terminals are some of the issues related to planning.
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Scheduling transportation vehicles and the duties of personnel and employees, distribution
of facilities, substute determination process and reserve in the network are the areas
related to operations. Capacity determination and transportation selection method are
performed in the determination of fleet size. Routing is centralized on the selection of the
most optmum route in which the evaluation of route structure, distances and route
capacity are performed. Planning for the duties of manpower is also performed for optimal
use of personnel in the transportation sections and subsections.

2-7) Supply Chain:

One @n easily realize that organizations do not act isolated or sepatastbad they
sometimes appear at a position of a client or customer upon purchase of materials from a
supplier. Some other time, they are suppliers upon delivery of goods to itsmsnsu
Supply chain can be defined as follof@wersox, et al., 2002)

Supply chain is a complete process of goods procurement and services for final consumer
It goes beyond logistics. Furthermore, it consists of other activities as well. Mostly, it
includes management activities such as attitude toward various manufacturing companies,
targeting designating domestic and international purchase strategies, promotion of
manufacturing companies, marketing and offering more desirable services to customers. In
fact, supply chain existed prior to logistics. It completely covers logistics accordingly.
Supply chain is a complicated logistic system where raw materials are transformed to final
products and then, they are distributed for consumption among final nnerstand
clients. This system compromises offering manufacturing centers and factories,
warehouses, distribution centers, and retailing markets. Various names are used by those
involved in such system for corresponding activities. Among the names weicarmyt

value chain, demand chain, logistic channel and logistic process. These various
descriptions are created from various views depending on manner and area of activities of
individuals. However, according to an accurate and multilateral descriptiercan regard
supply chain as a collection of activities and organizations through which trend of
materials is formed from primary supplier to final consumer. It is worth mentioning that
each product has its particular supply chain, which is usually a@nplicated and long.

For instance, paper supply chain starts from seed and ends to a final consumer. These
items are placed in this process: shrubs, grawrrees, timber, paper paste, raw paper,
large rolls of paper, smaller rolls of consumable papapep sheets, prepared packages,
wholesale and retailing.

Figure @-8) indicates a supply chain which can be seen as a sample.

Figure2-8: A simplified display of supply chaifiPereaL6pez, Ydstie, & Grossmann,

2003)
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In figure 2-8, it is shown thamovement is from supplier of raw materials to production
center, assembly center or warehouse, distribution centers (main and regional), retailers
and finally consumers.

The simplest picture of a supply chain is movement of one type of product througgsa se

of organizations that each adds value in a certain way. Movement of materials toward the
organization or all pr@rganizational activities are called Upstream activities and alt post
organizational transfers and activities are named as DownstreawitiexctiUpstream
activities may be divided into layers of suppli€@hoon Tan, 2001).

In practice, many organizations receive their required materials from various suppliers and
sell their product to various consumers or clients. Consequently, supptyictimates a

kind of convergence from primary suppliers to the organization and a kidderfiyence

from organization to the final client. Figug9 displays the structure of a supply chain
indicating details of upstream and downstream trends anddkers.

Figure2-9: Structure of supply cha(eshpande, Gupta, & Basu, 2003)
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2-8) Globalization and ports:

According toNotteboom & Rodrigue, (2008ylobalization of economy is a process that
promotes international trade with respect to highume of goods for which warehousing

costs too muchGlobal logistics promotes physical aspects and real application of multi
aspects of various communication networks. Orders for goods are placed based on increase
of number of consignments in consideriogtheir conformity to the conditions of each
client. This process does require a series of operations that must be done at final stages of
logistic chain. This type of logistics accelerates trend of competition among manufacturers
and suppliers of senas, ports in particular. From this point of view, competition of port

is based on estimation of international capability of ports over hinterlands. Through this
trend the port can access goods, market and globalized services. This forms an increasingly
ecanomic part of logistic agent#t this part, companies gradually find independence and
power of decision making on the field of transportation chain and logistics management.
Moreover, through a hierarchal coordination, the growing process of integrétiont®
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and establishment of unions are made so that ports would maintain their main and evident
position in transportation andgistic chains.

2-9) Transportation planning:

According to Guangyi & Chaoyang (2008),aecessibility of efficient and effectig
transportation modes are base of logistic chains that definitely lead to growth of world
trade. Ortime delivery, least fluctuation upon delivery, accessibility of integrated
transportation services, warehouse systems and effeetjugmentare essentia of
transportation industry, (Figu&10) indicates transportation structure in logistic chains.
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Figure2-10: transportation process of consignméKesilingamR. G., 1998)

Components of transportation network are listed hereyka@eilingam R. G., 1998)
e Facilities such as terminals, paths, bridges, channels and berths
e Equipmentsuch as containers, trailers, ships, trains and aircrafts
e Manpower such as personnel of discharging and loading at various units of
transportation networks, personnel of repair and maintenance and administration
staff

2-10: Intermodalism:

Intermodal transportation is a kind of advanced transportation thatasiiroduced to

the world of trade and transportation along with world trade growth, widespread changes
in rules, extension of globalization and surprising growth of information technology in the
recent years.

Remarkable application of intermodal traoggtion and its appropriate effect on the world

of transportation and logistics, along with container development has led to development
as an essential industry, but complicated. In fact, it is possible that at transit sector,
i nter modal i s ratedcframnm éontainerigations. edpvwaever, word application of
intermodalism in the position of a dynamic and efficient system has extensively been used
so that growth of containerization is defined inside this system. Intermodal trips are
integrated trips wherchange of transportation mode is done very easily with least delay
(JENNINGS & HOLCOMB, 1996)

Third and fourth generations of marine terminals and ports have obviously been made and
developed under the influence of intermodalism and containerizathun. i§ because
integration distribution systems have been replaced by fragmented systems which were
commonly used as of the 1970s. Eventually, developing countries along with developed
countries have started developing intermodalism for the purpose obiaation with

global systems, because intermodal transportation system has certain priorities compared
to fragmented systents.S. Department of Defense, 1996).
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General costs in transportation chain
Creation of a more efficient and useful economy
Decreae of density at road network level
Shortening period of capital return
Low energy consumption
Offering higher level of security and safety
e Creation of more opportunities for growth and variety in trade world
Pioneer governments and developers ofsppantation are doing their best in improvement
of such system toward growth of intermodalism. Growth of container trade and
development of intermodal systems in transfer of container consignments has caused
container ports start making every possible éffiar their compatibility with new systems.
The aim of the growth of such systems is to achieve such ¢dafs Department of
Defense, 1996)
e Offering stable services (updated and damage free)
Precise standardization (electronic, urgent and extensive)
High safety (minimum accidents and pollution)
High flexibility Minimum general costs
Connectivity and integrity
Maximum security (against electronic and physical defects)

2.11) Container Terminals

Growth of container trade is moving simultaneous withadinoof world trade. Container
terminals are main nodes of containerization system. They are responsible for transfer of
containers from ships to other transportation modes (mostly road and rail ones) or from the
other transportation modes to ships. Dursughtransshipmentwarehousing, inspection

and value added services are being done on containers.

Considering major activities done at container terminals, a general view of all kinds of this
type of terminals can be illustrated. FiguPell indicates division related to major
activities:

Entrance
Area

Stock area

Area of services
(Not the main
terminal services)
Value added
services

Area
of trains and
other modes

Containers

Area of
pier
cranes

Figure2-11: General figure of contain@rminals(Vis & Koster, 2003)
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As it has been indicated in Figu2ell, the entire space of a container terminal is divided
into five areas based on type of the operation that is done in the space. Area foofcranes
docks and piers is a place including all operations and processes related to unloading and
loading, arrangement of containers on docks and removal of the containers that have been
processed. The area where corresponding activities of-tsagis such s unloading of
containers received from trains to be loaded on ships and/or loading of the containers
unloaded from ships to be loaded in trains, is named as train area.
Entrance area is related to the activities, done within the operational area obteyate.
Such activities as unloading of containers from trucks, inspections, weighing, control of
corresponding documents and similar activities that act as entrance gates. The entire
operation of stocking, arrangement of containers and -sfront and logterm
management of the containers at terminals are operated within the area of containers stock.
Nowadays, value added activities are being assigned to a major part of container terminals.
They increasingly prioritize such services. Moreover, theseicesr are particularly
regarded as the most important part of successful and efficient ports in modern container
systems.
Moreover, container terminals can be divided into the following subsystems in the area of
container consignments tre(idenesey, 2004).

¢ Ships/piers: Transfer of containers from ships to piers and vice versa

o Transfer: Transfer of ships from piers to certain areas and vice versa

e Stocking: Layout and arrangement operations at special levels of stocking

o Delivery, receiving:Operations for delivery of container consignments to other

modes
4— - 4—
Ship to Transfer .
Shore Storage Delivery
Receipt
— —-

Figure2-12: Diagram of Container Terminal Subsystdienesey, 2004)

While compiling longterm goals and strategies at organizations and companies running
container terminals (container terminal operator), planning for operations in these
subsystems is crucially significant in consideration of the role of three elemengtynam
manpower,equipmentand land. In order to establish equilibrium between stability and
renovation and provision of suitable grounds for change, strategies should consider
operations management of these subsystems, as base for their designs.

2.11.1) Value-added services at container terminals

One can absolutely confirm this matter that container port operations as an operational
center in container transportation chains play substantial role in the port revenue.

As it has been stated, due to contawetion and intermodalism, new consumption
patterns, role of ports in render such logistics and value added services are highlighted.
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Considering viewpoint of port owners, rendering fresh and value added services will

increase economic operation of the popromoting the attractiveness of the port for

existing and potential customers. Consequently, this will help promotion and progress of
the competitive location of ports. It is required that value added services and profitability
are considered as base.hge number of activities may be regarded as value added
services at ports. Figurg-13 indicates the activities. Value added services can be
classified into two parts of value added logistics and value added facilities. Value added

logistics consists ofwo parts of general logistics facilities and servic€Rort Reform
Toolkit, 2004)

Based on Port Reform Toolkit (2004, fact, general logistics facilities are the same as

traditional facilities such as unloading and loading, filling and emptying coai

warehousing and distribution. They have no direct effect on nature of goods. However,
besides these facilities, complicated logistics chain integration facilities are being

developed. Their importance is growingly increased at container terminakse Tacilities
are actually parts of the process of factories and manufacturing centers, which are
these centers. I n todayds

out sourced by

conduction of such activities. Among these services, we oar put assembly of parts,

quality control and packaging.

Value added facilities J

Parking facilities
Weighbridges

Customs facilities

Truck maintenance and repair
facilities

Container repair and
maintenance

Cleaning facilities

Tanking facilities

Trailer renting and leasing
Information and
communication

Safety and security services
Offices/wtc

Hotels, restaurants, shops

v v

Logistics chain General logistics J
integration services services

Quality Loading and

control unloading

Repacking Stripping/stuffing

Customizing bulk storage

Assembly Tank storage

Testing General warehousing

Repair Conditioned

Re-use warehousing

Distribution centers

Figure2-13: Common value akkd services at marine terminals and pgRert Reform

Following ports traffic trend, value added facilities are offered by operator of the port.
Nowadays many successful and important ports throughout the globe are trying to
establish distriparks in the side areas of ports especially at container termiraés wh

transportatioraffiliated activities are done. The Netherlands, France, UK and Germany are
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the countries that have taken the lead in this respect. For example, Rotterdam Port
presently consists of three distribution parks. Two of the said parks ateedllto
container services and one park for chemical materials. Huge warehouses have been
developed in the parks as w@hHort Reform Toolkit, 2004).

2.12) Change of functions at ports

Change of function of ports has always been of great interest by mangers. Effective
elements in change of duty function aim at achievement of goals of policy makers
responding requirements and promoting productivity. These changes create certain
advantagefor ports as the services in increase.

2.12.1) Key factors in change of ports function

A. Globalization of production and distribution

The global business environment enforces a radical shift in the business operations of
global firms, especially shiftg logistical trends. Hence, global firms are looking for a
new production and logistics structural design to achieve the advantages, pertaining to
global production.

Accordingly, high valueadded and timeritical products are being transported to marke
using the postponed production method, in which the ending process to manufacture a
product, assembly and customization, takes place at distribution centers, adjacent to the
end user, near ports so that demands can be met faster and more (ES@Ad>,2002).

B. Development of container transportation:

In order to decrease operational costs, size and capacity of ships have increased. Average
size of container ships was increased from TEU 655 in 1970 to TEU 1750 inl2300f

larger ships usually reks in saving of operational costs. However, it has caused increase
of larger discharging and loading equipment and piers with a draft depth of over 14m.
Consequently, ports must always for improvement and promotion of terminals equipment
and hinterland amessibilities (rails and roads). Moreover, discharging and loading of large
ships take longer and incur more cost. On the whole, use of larger ships has increased port
costs as wellAbdullahi, 2009)

C. Transportation unions:

Land operations costs costiof a considerable share of total transportation cost. Close
relation cooperation between transportation companies and operator terminals will lead to
decrease of costs and more control of loading and discharging ope(MORASH &
CLINTON, 1997 )

D.IT Development

Nowadays, through internet network IT has been used in all transportation services. Many
activities such as ports operations, stocking, insurance, and land transportation are
affiliated to such IT. Innovative uses of internet for examplaapection of ships using
electronic transmission of data should be added to previous applications as well. Singapore
Port has the most advanced and applied website from among all ports offering a wide
range of useful and applied information with respctegistration of goods, customs
operations, land transportation and delivery of prod{EEBCAP, 2005)

Due to bureaucracy of customs operations, governments of developing countries must
accelerate process of improvement and modification of customsnsyBités process must
consist of simplification, coordination and automation of procedures and required systems
for accessibility of quick release of goods. Furthermore, use of uniform procedures for
reporting and inspection by shipping companies for avesm®wf ports and coastal guard

and immigration officers and health as well as other governmental organization upon
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arrival and exit of ships will be effective for acceleration of such improver(ieEE8CAP,
2002)
Typically, the success of process dependscompilation of strategy and policy for
development of information systems. Many important and -kredwn ports have
harmonized and compiled their port informateystem A f ew of such syst
major ports are listed hereund@ark et al., 2005)

e PORTEL: the system at governmental ports in Spain

e SEAGHA: the system at Antwerp Port

e DAKOSY: the system at Hamburg Port

e PORNET: the system at Singapore Port
E. Investment in logistic infrastructures:
Increasingly growth of container ports requirgsrmanent investment. Many ports do
require renovation and restoration of wamut infrastructures andquipment Investment
in renovation of the worout equipmentwill be regarded as the most important challenges
of developing countries. Under such circumstances, optimum use of existing
infrastructures aneéquipmenttogether with consideration of increase of capacities is of
great importancéLangevin & riopel, 208). Privatization approach of container terminals
may lead to increase of operational efficiency and decrease of manpower cost. Presently,
about 40% of loading and discharging operations in over 80 ports across the globe is done
by private sectofTongzon& Heng, 2005 )

2.12.2) Change of competitive advantage

Nowadays, trade success and development of ports may be due to promotion of
productivity in loading and unloading services or offering value added services or both.
Rendering services with value adddue to need of customers of such services is an
effective method for creating sustainable competitive advantage. Rgudréas indicated

the interaction between two kinds of ports advantage.

Total
Ports with
Distinguished
Services
Portswith
VAT Gwd_mg
Services
Ports with
Traditional
Services
Base

Traditional Ports Services High Efficiency
Figure 2.14) Competitive Advantages oPorts (Abdullahi, 2009)
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Traditional ports are located in the lower left side of the malitve. ways to develop these
ports include movement to the right side of the matrix (improving the efficiency of port
services) or to the upper side (providing integrated value added services). It is obvious that
in the future the number of the ports in thght corner of the matrix will be in the
majority. Middle ports are located between these two ports which are in the course of
developmen{ESCAP, 2002)Elements with which the competitive capability of the ports
can be compared are presented in the viollg figure. It includes three major groups,
namely supply criteria, economic and reconomic factors.

Competition Factors in a Port Base

ExogenousFactors EndogenousFactor Supply Criteria
(Non-Economic) IS (Shipping Companies)
(Economic)

Infrastructure ScalePeriod
Pier Line No Waiting Period
Draughts Discharging and
Sedimentation Area & Loading Stage

Location Displacement

Coast Economic Power
Distance to Main Trade
Paths

Distance to Competitive Services Scale costs

Ports Crane capacity Floating costs
Goods displacement Port service costs
automated systems Displacementcosts
Value added services

Port Area Factors Costs Distribution

Commercial Structure Competitionin the port Network

Organizational support costs Road, sea and railway

Etc. Competition in the Distribution
distribution costs scattering/centralization
Competition in the of processes
disnlacement costs Container volume

Figure2.15) Port Selection CriterigMurphy, Daley, & Dalenberg, 1999)

Today, ports seek for more efficiency and development of service activities in different
fields of transportation and logistics.

2.13) Conclusion

What was presented in this chapter includes some generalities about the processes of
marine and logistic transportation in the world as well as issues related to the necessary
concepts in the field of marine transportation, ports, logistic centers apbttess related

to logistic and supply chain which were mentioned several times in this study.
Globalization process and its effects on logistics and transportation are considered as
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important subjects. In this chapter, the activities and services ofgaidration of the

ports were described due to the importance and development of their activities by
reviewing marine transportation and marine transportation systems and by detailed
investigation of the elements with an emphasis on the growth and deesibpm
Thereatfter, available procedures in the port and sea traffic are presented by referring to the
containerization and its development stages. Afterwards, general procedures of global
logistics as well as their effects on the ports are presented byipgpwefinitions and
generalities on the logistics and supply chain. Intermodalism, value added services of ports
and container terminals are other issues that are presented. At the end, with an emphasis on
the change of function of ports duties, the kagtdrs are explained in detail in several
sections and competitiveness criteria of the ports is investigated.

3) Chapter Three: Development of Ports with Logistic Centers

3.1) Introduction

After the general concepts, in this chapter we deal with dingestigation of distribution

parks, logistic centers and logistics in the ports. What is aimed in this chapter is the
definition of logistic ports and understanding its meaning in the world. Logistic operations
in the ports and the relationships of econos®ctions in interaction with logistics will be
explained. Then, types of activities and position of port as a logistic platform are discussed
and logistic lines and operational areas of port are investigated in details. After providing
some definitions r@d contexts, the main goal of this paper is dealt with, i.e., logistic
centers. Measures for the level of value added services in ports and issues related to the
establishment of these centers in the ports with an approach of centralized logistic chains
in the ports are the main topics discussed in this chapter. Services and facilities relevant to
ports from different viewpoints are presented with an emphasis on intermodal services in
these centers and the duties of these centers are then classifiedhdteraphasized about
mentioned activities that the achievement of strategic goals has resulted in the
establishment of these centers. Utilization of a systematic approach for planning and
development of ports and logistic centers is one of the issuetdagt have involved all
processes relevant to logistic centers. At the end of this chapter, method of planning to
achieve the majority of the intended goals in the perspective as well as impediments of
development and a suitable understanding of what hlaee ahead in the world in the
development of logistic centers are pointed out. It should also be mentioned that the base
of the studies in this chapter is related to logistic centers in Europe as well as UN Study
Reports in Southeast Asia with the goalmyestigating the condition of these centers.

3.2) Logistic Operations at Ports

Competitive advantage of logistic development makes port authorities to enhance their
own strategic and operational goals by optimizing multilateral operations towards
changng the ports. Efforts should be made as the first basic strategy so that the flow of
cargoes is performed more efficiently and promptly. The following subjects show the
classification of this stratedeSCAP, 2005)
- Optimization of goods physical process;
- Coordination between different parts in the port chain (displacement,
transportation, warehousing, etc.)
- Efficient integration between different elements (shipping companies, shipping
representatives, etc.)
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Along with the flexible strategy for passage ofode from the ports, profitability of
services in ports will undoubtedly force port authorities to progress logistic activities as the
second basic strategies. Use of centralized inventories and final assembly of products in
the port have led to increase pbrts competition. Port has a logistic potential that
encompasses the following special condititEBSCAP, 2002)
e Establishment of port spaces and infrastructures from the viewpoint of logistic
goal;
e Determining and allocation of different necessary sp&meexecution of a logistic
center;
e Active participation of specialized personnel in complete operations of port;
e The procedures used in the network information directed through improvement of
ports as the important bases for information control.
The awailable procedures and services in the ports are provided in the following figure.

More Constraints/More Value Addled

{
] K
\ i \

, Less Constraints /Less Value Added

Value added services
Logistic services General services
General logistic Value added
services services
Discharge and Classification Parking services | Financial institutes
loading
Displacement and Quality control Weighing equipment Security services
transship
Dry bulk Packaging Customs services Departments
warehousing
Fluid warehousing | Goods inspection Repair and Hotels
maintenance of
heavy vehicles and
workshops
General Filling Repair and Restaurants
warehousing maintenance of
containers
Specialized Others Information Company services
warehousing &communication
Distribution centers| Goods arrangemen Fuel supply Washing equipmen

Figure3.1) Available Logistic Procedures & Services in the P@\tstteboom &
Rodrigue, 2005) (Nottebooma & Winkelmansa, 2001)

Change of a port from a transportation center to a logistic one basically increases the
information process between economic agents. Land connections improvement strategies
and especially railway are among the priorities. Main European ports currentigl tote
improve their intermodal connections from the viewpoint of infrastructure and services.
(Nottebooma & Winkelmansa, 2001)
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3.2.1) Logistics & Economic Sections of a Port

According toBoske & Cuttino (2003)ni logistic processes, each economic saedbas its
own level of logistic capability. The differences between the logistics of economic sectors
make the researchers to specify them separately.
Determination of sections depends on port specialization, necessary details for
investigation and availdd information. However, sometimes it is not easy in a certain
economic sector to classify the goods that lack a mutual strong economic relation. A
certain commodity may be the output of one production process and simultaneously the
input of another releva production process that each belongs to different economic
sectors. Considering the said subjects, it is necessary to make the analysis from logistic
viewpoint and to investigate which type of logistic activity may be fulfilled considering the
commodityin the concerned port to in the adjacent area. A deep study takes us from macro
logistic analysis to the intermediate level of logistic chains which facilitates the analysis of
logistic centers operations. The characteristic of each economic sector sépatdte its
relevant economic and logistic aspects. Each of them may include the items in the
following table:
Table3.1) Characteristic of each economic and logistic sector related to the commodity in
ports(Boske & Cuttino, 2003)

Economic aspect Logistic aspect
Basic Foreign production and tradin|  LOgistic Explanation of logistic
information of the present, past and futurduelEiyE standard process
. the sector P
Port Distribution ;Jf domestic anc:] ) Logistic Attraction of ports at each
transportation | o o e e e place stage of logistic process
traffic contribution of port from the market standards
Policies and Policy for adjustment and developme
processes related| of the sector concerning international
to the sector European, national and regional areal
Importation Lohzste Supply
raw
: : materials
Production PRl
processing
@ \ Distribution
Domestic )
consumption Exportation

Figure3.2) Economic & logistic aspects in the investigation of general sd@oske &
Cuttino, 2003)
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Hence, it should be acknowledged that strategic plans for logistics of each port require
accurate determination and investigation of specific economic sectors

3.3) Port Logistic Activity Zones as Specialized Logistic Platforms

3.3.1) Definition of Logistic Platforms

A specified zone in which different authorities perform all activities related to
transportation, logistics and distribution of goods in the dimend international areas.
These authorities may be the owners or lessees of buildings, equipment and installations
(warehouses, goods storage areas, departments, parking lots, piers, etc.) built in the center.
This type of platform should have a freempetition for all the jobs that include the
mentioned activities. In addition, it should be equipped with all common pieces of
equipment that are required for correct execution of the assigned activities. On the other
hand, it should provide common sewrsgcfor the personnel and transportation vehicles of
the user. This platform should be necessarily administrated by a public or private
organizationAbrahamsson et al., 2003)

At the present time, one of the most important goals for national and inteaiatio
development of platforms network is to assist in the development of intermodal
transportation. Evolution trend of logistic platforms is shown in the following figure.

Intermodal
transport

Local
operations

Sectional
operations

transregional
developing
operations

Regional
development

Figure3.3) Logistic platform developme(@ESCAP, 2002

COMMUNE DE GONESSE

Figure3.4) A view of the Garonor logistic platfor(fonciere europe logistique, 2009)
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3.3.2) Logistic Lines and Port Operational Zones

Activity in the ports requires three operational zones. Operational zone is called to a part
of operational platforms with a certain level of integrated activities and a unique and
defined goal in the center of each platform. The activities inteimdinis discussion on the
port can be classified according to the following figure and logistic lines can be specified:

4 4 4 4 Marine
Operations
_ zone
g
= Port Berthing
QO | ™ = e e e e e e e e e e e e e me ek e o e
) = operations Coastal line
c 8 ) L operations
S First logistic line: zone zone
@ Land-sea operations Termi
S | 2 ) A - - = = Nal
@ Supple area
+ mental
@] e e s zone
ak Second logistic line: Port
supplementalzone service
area

Figure3.5) Logistic lines of poractivity (Notteboom & Rodrigue, 2005)

First logistic line activities encompass all activities included in the port operation zone,
coastal section (displacement of goods on the vessels, etdgrahsiection (displacement

of goods, warehousing, reception, control, etc.) that are usually equal to the port terminal
area.

Second logistic line activities include all activities related to warehousing and distribution
sections as well as all other adiis which are not necessary in intermodal displacement
but they have a supplemental role. These activities are conducted outside port terminal and
inside port area in which vessels are provided with assistance services.

Third logistic line activities arealled to the operations that are related to the developed
logistic activities in the specific logistic centers. The mentioned centers are limited to a
part of the port and not necessarily to the inside of the port.
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Table3.2) Different operationatones in logistic platform@&SCAP, 2007)

Logistic zones intermodal zones Service centers or
Zones
e Zones/platforms for goods transit and e Roadrail intermodal zones ¢ Specific service zone
distribution ¢ Roadair intermodal zones ¢ Risky goods zone
e Logistic and urban distribution zones| e Land-marine intermodatones ¢ Central service zone
e Warehouse and distribution zones (including marine transportation| e Services of work,
distribution zones and domestic waterways) personnel and vehicles
e Specific orsingle purpose logistic e Customs services

zones
e Agriculture and foodstuffs zone
¢ Dry bulk goods logistic platforms
e Risky goods logistic zones
¢ Motor vehicles logistic zones
e Customs system platforms

3.3.3) Different Logistic Platforms

Logistic platforms may be divided intavo groups based on transportation modes, namely
logistic platforms that perform displacement by using one transportation mode and logistic
platforms that perform displacement using more than one transportation mode. Different
types of logistic platformsre indicated in the following figure and will be explained in
detail.

Different logistic platforms
Logistic platforms that perform displacement by using g Logistic platforms that perform
transportation mode displacement using more than one
transportation mode

Road centers| Urban Distribution | Transportation Port Air Dry | Intermodal
or distribution | zones centers logistic | cargo | ports | logistic
transportation centers or activity | hub platforms
service urban zones
centers logistic

centers

Figure3.6) Different logistic platform$ESCAP, 2007)

Logistic platforms that perform displacement using one mode of transportation include the
followings:

Transportation center§ransportation centers are logistic centers that are centralized on
road transportation. The activities of these centers in the future will be in the
central/provincial area. They usually include a logistic zarengshipand distribution
zones/platforms) and a zone for supplying services to the personnel and vehicles. The
above centers are designed for supply of more than one service to the road transportation
companies (the goal of road centers) and actually include all companies working in the
transportation sector. They have an integrated logistic zone and a comprehengoge s
zone that provide the personnel, vehicles, administrative centers of transportation
companies, commaodity contract conclusion centgrs(Goldman & Gorham, 2006)
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Figure3.7) CTM transportation centers in Mad(Madrid, 2007)
Road centers ordnsportation service centeRlatforms mainly including a service zone
for road transportation companies. They only cover a small logistic zone in special
conditions that usually depend on the service Z@mainic, Ricciardi, & Storchi, 2004).

Figure3.8) Transportation service center, Burgdpain(Puertos del Estado, 2003)

Warehouse and distribution logistic zorkhey are generally regional logistic platforms
and include all necessary services and equipment for performing warehousing and
distribution activities. They have logistic departments related to manufacturers,
distributors, logistic authorities, warehouse, @@ort of Antwerp, 2009)

Figure3.9) Distribution and warehouse logistic zone, Antwerp FRott of Antwerp,
2009)
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