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Résumé

L'importance des ports maritimes qui fonctionnent biur factivité industrielle, leommerce

des marchandises, les processus de production mondialisés et la croissance économique ne
saurait étresurestimée. Les ports mondiaux traitent plus de 80% du commerce mondial de
marchandises en volume et plus des deux tiers de sa valeur. Les ports sont considérés comme
des niuds c¢cl ®s dans |l es cha " nes de tréansport
soutiennent les chaines d'approvisionnement et relient les consommateurs et les producteurs.
Les forces concurrentielles croissantes qui affectent les ports soulignent le besoin de niveaux
de performance plus élevés. La compréhension des performascperts permet d'informer

les processus de planification et de prise de décision liés aisx pes efforts devraient étre
déployés pour affiner les mesures de la performance des ports, notamment en investissant dans
des capacités de collecte de donrgtedes plateformes technologiques d'information et de
communication qui réduisent les codts de collecte et d'analyse des données.

Cependant, les conclusions de la littérature ont conclu queysésmes de mesutgilisés
localementsont limités parce qul'accent est mis sur la mesure de l'efficacité, en particulier

pour les cargaisons et les terminaux conteneurisés. Souvent, les variables clés ont été ignorées
et I'accent est mis sur I'amélioration de la productivité plutdt que sur la performancectif'obj

de cette recherche est d'analyser les systemes de mesure de la performance actuels et de
déterminer comment ils peuvent étre développés pour mesurer plus efficacement la
performance des ports.

Mots clés :ports, chaines d'approvisionnement, compétiti mesure de la performance.



Abstract

The importance of wellunctioning seaports for industrial activity, merchandise trade,
globalized production processes and economic growth cannot be overemphasized. Global ports
handle over 80 per cent global merchandise trade in volume and more than two thirds of its
value. Ports are considered kesy nodes in global transport chains that provide access to
markets, support supply chains, and link consumers and ¢eosl

Growingcompetitive forces affging ports emphasize the need for greater performance
levels Understanding the performance of ports helps inform relevantglated planning and
decisionmaking processes. Efforts should hmursued to refine port performance
measurements, including bwesting in data collection capabilities and supporting information
and communications technology platforms that lower data collection and analysis costs.

However,Findings inthe literature have concluded that theal measurement systems
currently usd are limited because the focus is on measuring efficiency, especially for
containerizeadargo and terminals. Often, key variables have been ignored and there is focus on
improving productivity rather than performandée aim of this research is é&malyzecurrent
performance measurement systems addresses the issue lodw it can be developed to
measure thperformance of ports more effectively.

Key words: ports, supply chains, competitive, performance measurement.
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Generalintroduction

Due to globalizatonoivor | dds economy, shipping and s
experienced huge and rapid growth in the past decade. Since the 1990s, more than 90% of
international cargo moves through seaports,
trading clain and therefore play a vital role in the supply chains.

One distinctive feature of port industry today is that the competition between ports has
become much more intensive than ever before. Previously, port markets play a monopolistic
role as a result ots exclusive and irreplaceable geographical location. However, in recent
years, market structure has drastically changed due to the fast growth of intermodal and
international transportation, resulting in port markets facing intense competition. The
mongaolistic nature of many ports become virtually rexistent and traditionally dominant
ports are forced to compete regionally and globally.

Such intense competition between ports results in the interest of port operators to
improve their efficiency. Posfficiency, which measures the utilization of port resources, is of
importance to contribute a nation's international competitiveness. The analysis of port
efficiency allows port operators to compare performance of different ports. This allows them to
enhance operations and produce as much as outputs with limited resources. Also, port operators
can use the information from performance analysis to improve their port planning and
operations.

Performance measurement is important to organizational developmemilays an
essential role in evaluating production at its current and future state. By appropriately measuring
performance, the system within an organization can be tweaked to move towards a desired
direction through analyzing behavioral responses anérgtahding the impact of various
performance measures on port efficiency. However;apésified performance measures will
lead the organization to the wrong direction and will cause unintended negative consequences.
A port with good performance providesatisfactory service for ships and efficient cargo
operations and contributes to the economic development of a region. Inefficient. Analysis on
port efficiency provides operators with cl ea
are employed ankelps them to compare their advantages and disadvantages. Measurement of
port performance improves port development and maintains its competitiveness in an
increasingly competitive commercial environment. Therefore, it is meaningful to first conduct
a conprehensive study to identify port performance indicators relevant to the activities of

vessels, cargo and terminals. Through the analysis of ports efficiency using identified
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indicators, insights on port performance benchmarking on an international scalbec
obtained.

That 6s why | prefer t o c¢ ho ossseitalpeanarfageriama n c e
tool in order to improve Port performance and competitiveness, especially for the port of
Annaba which is considered one of the important Algerian pand.as Peter Drucker said:
Awhat gets me aasdirazelte safie thse -diawssrbeh@viors are incentivized
byworldc | ass measur eso

This research addresses the need for port managers and planners to develop a reliable
and effectiveperformance measurement system. These systems can help port managers to
predict, control and plan their port and, consequently, improve their competitiveness. The
research problem has directly addressed the gap in knowledge and it has set the following
problem to be investigated:

AHow can the port performance measur ement
This general probleroan be divided into several investigative research questions:
1. What is the measurement system that is currently applied in measurirapaA port
performance?
2. Is measurement system currently applied in Annaba port effective?
3. what are the inefficiencies of the current performance measurement system of Annaba port?
The null and alternative hypotheses are hereby put forward asoH:
Ha: The performance measurement system of Annaba port is not effective and does not lead to
improved performance.
He: The performance measurement system of Annaba port is effective and leads to improved
performance.
The scope of this researchtégsanayze the current performance measurement approach
applied in the port of Annaba and to examine its effectivefoegbe purpose odssessing
port's performance. In order to test the hypothesis, the research has the following aims:
1. To understand thienperative role of ports in the global logistics chains.
2. To discuss the current supply chain performance measurement systems and models
applied to ports.
3. To investigate the effectiveness of the current performance measurement system in a
port and to undetand those variables that influence a port's performance.

The research methodology is a deductive methodology for two reasons:
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1 A deductive methodology helped to study a sample of population at Annaba port to test
the hypothesis.
1 A deductive methodology isore appropriate to fit theature of operations in ports.
There are predictor variables that influence a port's performance. These predictors comprise
complicated operations for different types of cargoes at different terminals.
A mixed methodology (quaiative and qualitative) is relevant to investigate the efficiency
and productivity issues where operations can be quantified to evaluate port performance.
Various methods have been used in this research for the purpose of collecting reliable data to
measire current Annaba port. Different methods of data collection, using both primary and
secondary sources, have been applied. The research methods are discussed in detail in Chapter
Three.
The above mentioned objectives are achieved through literature rexhésh followed
by the analysis of Annaba port performance measurement system and finally the examination
of its effectiveness.

The dissertation is structured in three chapters:

The first one provides the background of maritime supply chains and thgirnfpaole
of ports in these chains, it continues with port generalities, with the aim of representing its
services and assets, in order to understand and be more familiar with the topic. Then it follows
with the new challenging trends in the maritime sty that face ports. This chapter analysis
and highlights the objectives of the current research work.

The second chapter reviews the existing literature on the measures of port performance
study. The concepts of performance metrics and index methoderd-axfluencing the port
competitiveness are described and the applications of classical operation strategies and logistic
process simulation in the port industry are discussed. The needs of current research are
highlighted based on the limitations of pasudies and the scope of this research work is
defined.

The last chapter is finding and discussions; it includes the back groémohalba port,
as well as the practical methodology that is applied for this research purpose; and it followed
by the analysis of Annaba port performance measurement system with the examination of its
effectiveness and summarizes the main conclusions of résgarch and provides
recommendations. Finally, the research ends with general conclusion, limitations and

directions for further research.
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Introduction

Increasing globalization and a growing degree of product customization have resulted
in more complex supply chains that demand a more rapid response to order delivery and more
effective movement of goods across the world, which makes logistics a newe sssutor
crossing departments, industries and regions. How to make goods move more efficiently to
satisfy international and national trading has thus become a key factor to drive the regional

economy and its development, which cannot be separated froeffomency.

Sectionl: Maritime logistics andSupply Chans

1.1 Logistics and Supply chain management approach
Logistics had long been exclusively used by the military and was only integrated into

operations and business management in thel®&ds. Therare almost as many definitions of
logistics as the number of books and articles written on the subject. This, to some extent, reflects
the underlying characteristics of logistics, which has been undergoing a constant evolution during
the last three decades so. The basis of logistics management is the integration and optimization
of a firmbébs functions and processes for the
satisfaction. Logistics seeks to deliver the right product or service, in the qugimtity and
condition, at the right price, to the right place and for the right customer. Typically, the logistics
process encompasses inboundhdause and outbound logistics and spans the flows of goods,
services, people and information from poinbagin until point of consumption (forward logistics)

and vice versa (reverse logistics). Logistics functions are usually categorized into two main
components: materials management and physical distribution, and may include a range of activities
such as prchasing, planning, production control, inventory management, materials handling,
storage and warehousing, transport and distribution and sales and marketing. Most concepts of
logistics and SCM also apply to ports. They include the follotving

1.1.1 Custoner service

Much of the emphasis of business logistics is placed on effective customer service
which, combined with the objective of cost reduction, opposes business logistics to military
logistics. The concept of customer service associates many aspémgstés closely with

marketing. It can be broadly described as the measure of how well the logistics system satisfies

1Bichou,K. (2013 fAPort Operations, Pl anni Rugedge:Ndw Yo, dN¥,s t i ¢ s 0 ;
USA, p 23
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its customers and their expected levels of service. Customer service must be viewed as an
integral part of the design and operatiomy logistics system. In ports, much of the debate to
date has been on how to perform efficient operations while still satisfying a wigke saport

users and customers.

In SCM, the concept of customer service takes on another dimension since it assumes
that the network of organizations in a port supply chain should work collaboratively in order to
ensure superior customer service and competitive advantageigisther supply chains. This
means that port competition is moving to a further level: @ogsot only competing against
other ports on the basis of operational efficiency, price and location, but also, and more
importantly, on the basis that they are embedded in quality supply chains that offer shippers,
shipping lines and other customers aajer value than alternative ports, routes and supply
chains. Today competitive advantage depends
its supply chain competitive potential whereas logign success depends upon the

competitiveness of thentire port supply network.

1.1.2 Value added

In logistics, the term value added is closely related to customer satisfaction. The most
appropriate customer service level is the one that gives the customer the maximum value added.
The performance of Bgistics system is assessed based on how well it performs in creating
valueadded benefits to the customer in a edfgctive way. While the value of port services
to shipping lines may be reduced to the aspects of operational efficiency and turneme,ind t
the value of port services to shippers may be extended to the aspects of product conversion,
process decoupling, inventory management, market customization, postponed manufacturing,

modal shift and regional distributién

Value added also means thelue newly created or added to traditional services.
Logistics activities are key elements in the value chain, and thus contribute greatly in the
creation of value added. Apart from their traditional function asida&hinterface, ports are
a good locatin for valueadded logistics activities such as consolidation and break bulk,
sequencing and order processing, packing and packaging, postponement and customization,
promotion and market intelligence, facilitation of contacts and procedures, and sorora Fro

logistics approach, ports should be conceived of as logistics and distribution centers that not

1bid p 25
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only optimize the movement of goods and services within the maritime and multimodal
transport system, but also provide complementary services and addovaheenbers of the
larger logistics and supply chain network. The role of ports as logistics centers has been fully
recognized in recent years with many ports worldwide expanding their activities into a wide
range of logistics and valtedded services. Thuthe port system not only serves as an integral
component of the transport system, but is also a majesysibm of the broader logistics and

supply chain systems.

1.1.3 Process and integrated approach

Much of the logistics philosophy is based on a pss@pproach to business. This means
that logistics is not an isolated activity, but rather a series of continuous andeiated
activities whereby planning, organization, operation and management apply. One of the main
benefits of logistics is that dffers an integrated approach to a range of activities and functions
(e.g. purchasing, production, transport, warehousing and so on), and enables manufacturers and
otherorganizationgo identify the total cost of the system, and balances (or tradesrf)

aspect against another.

Over the past two decades or so, the integration of the international logistics chain has
become a focal issue in developing strategic plans anetéongobjectives for 3PL, shipping
lines and even port operators. Today, 3Pavpters offer packages that include full coverage
of logistics services from origin to destination. In a similar vein, advances in containerization,
inte-modal integration and information technology have allowed shipping lines to extend the
scope of theiractivities from traditional sea transport services to integrated-tdeswor
transport and logistics services including such activities as inland transportation, consolidation,
freight forwarding and even cargo handling and port services. Yet, totstidsgntegration is
achieved by few megearriers, while most shipping lines limit their services to sea transport
and relateghore basedperations. In ports, the process of port privatization and deregulation
being widely implemented during the lastotwiecades or so has gradually lifted the barriers
against logistics integration in the port industry. Nowadays, many port operators are capable of
offering a range of logistics services beyond the traditional package of services to ships and
cargo. Thered also a growing trend on the part of ocean carriers, logistics service providers
and even shippers towards port ownership and management. Recent strategies of vertical and
horizontal integration evolving around port ownership and operations have prooewed

institutional port structures capable of offering integrated port and logistics services.
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1.1.4 Total costs and cost tradeff analysis

A key element of integrated logistics is total cost analysis. The essence of logistics is to
minimize the total cost rather than the cost of individual activities. Any change made in one
aspect of an organization is likely to affect other aspects as well as the total cost of the entire
logistics system. Cost traadf analysis is a key feature of totabletics costs and consists of
comparing different combinations of cost elements so as to achieve an overall optimal solution.
Examples of cost tradeff analysis include transport costs against inventory costs, warehousing
costs against transport costs @noduction costs against inventory costs. It is obvious that these
costs are inherently inteelated with each other Cost tradi analysis is also a useful tool for
strategic decisions. A typical illustration is when a firm decides to move produztarheaper
place in order to reduce the cost per unit of the product at the factory, but the new production
site would imply an increase in transport and other related costs.

While the objective of shipping lines is minimize total doorto-door transpdrcosts,
including cargo handling and port costs, shippers seekrnizetotal logistics costs, which
include transportation costs, warehousing costs, order processing and information costs, lot

guantity costs and inventory costs.

Despite this, the liature on port planning, choice and freight flow modelling often
overlooks the costs of shippers and limits the analysis to adfaeé&ercise between a cest

minimization for shipping lines versus a revermaximizing objective for ports

1.2 Maritime logistics?
Maritime transportation, one of key components of a logistics system, is responsible for

carrying and handling cargoes across the ocean and consequently connects widely dispersed
transportation linkages between consigners and consignees. It alsoapiaiglging role in
connecting all the entities in logistics (e.g. customers, suppliers, plants, warehouses and other
channels). If maritime transport is not well integrated into the whole logistics flows, additional
costs, unnecessary delays and accgleraty arise, thus distorting the smooth flows of logistics.
Hence, maritime transportation should handle cargoes in a highly integrated manner by keeping
pace with other logistics components. Refining maritime operationthegtothey can be
successfully itegrated into the overall logistics system contributes to better outcomes for all

1bid p 26

2Song, D, W. Panayi des, P, M. (2015) . iMaritime | og
managerent 0, Second edition, Koganpage, USA. p 514
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logistics entities. In this respect, maritime transportation can be regarded as a strategically
crucial part of the logistics integration system.

The integrated demand forma t i me transport has del i ve
concept. Maritime logistics is referred to as the process of planning, implementing and
managing the movement of goods and information which is involved in ocean carriage.
Maritime logistics can be disiguished from maritime transportation in both its focus point and
the managerial function. Table I.1. summarizes a comparison of maritime logistics and
maritime transportation. With reference to the focus point, maritime transportation emphasizes
individual functions relating to sea transportation and pursues its own competitiveness of
transport terminal operators.

Table I.1 : Maritime logistics vs maritime transportation

Maritime logistics Maritime transportation

The process of planningnplementing The process of carrying

and managing the movement of goc and handling cargoes acra
Concept and information which is involved in th the ocean.

ocean carriage.

Maritime logistics is concerned with ni Maritime transportation
only individual functiongelating to see emphasizes individual
Focusing point transportation, but also an effecti' functions relating to sea
logistics flow as a systematic entity transportation.
the logistics integration system. Each function pursues
its own aims or
competitiveness.
Sea transportation activities:e.g. Sea transportation activitie
contracting, shipping, sea voyac eg contracting, shipping, s¢
moving cargo, and loading/unloading. voyage, moving cargo, ar
Additional logistics services: e.g. loading/ unloading.
Managerial stripping/stuffing,storage,warehousing
Function offering a distribution centerquality
control, testing, assembly, packagir
repacking, repairing, inland connectic

and reuse.
Source : Song, D, W. Panayides, P, M. (20fi5Mritime logistics: a guide to contemporary shipping and port
management 6, Second edition, Koganpage, USA. p 54

loading/unloading, but also other logistics services, e.g. stripping/stuffing, storage,
warehousing, inventory management, offering a distoutienter, quality control, testing,

assembly, packaging, repacking, repairing, inland connection, and reuse.
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As maritime logistics is a concept developed from the study of maritime transportation
within the context of logistics, the following three kegy#rs of maritime transportation make
up the maritime logistics system: shipping, port/terminal operating, and freight forwarding.
Tablel.2 presents the main and supportive logistics functions that maritime operators should
provide.
The major function oftte shipping system is moving the goods of shippers from one port to
another. Shipping also provides other logistics services in order to successfully support the
shipping and logistics flow, e.g. pielp service, delivery notification, a special handling
service for customers who require particular services, inbound/outbound bill of lading (B/L),
container tracking and information, and intermodal serVices

Table 1.2: main function and supportive activities of maritime logistics

Shipping Port/Terminal Freight
operating forwarding
Main function Moving cargoes Shipping reception; Booking vessels;

between ports. Loading/unloading Preparing for requisite

Cargoes,Stevedoring documents for ocea

. . carriage and trade, on
Connecting to inland g

behalf of shippers.

transportation.
Supportive logistics Documentation Warehousing; Inventorymanagement;
activities relating to se: Offering a Packaging; Warehousing

trade; Containe distribution center;

tracking i Testing; Assembly;

information;

Repairing; Inland
Intermodal P 9
service. connection.

Source : Song, D, W. Panayides, P, M. (2066Mar i t i me | ogi sti cs: a guide to
management 6, Second edition, Koganpage, USA. p 57
The key function of port/terminal operation is loading/desging cargoes into/from a

vessel, and making preparations for the cargoes to be ready to be delivered to the final

destination of the consumer via inland transportation. In order to ensure that the cargoes be

1bid p 60
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passed smoothly and quickly to the next stafgde logistics system, port/terminal operations
in modern logistics systems involve not only loadinglo#iding cargoes to/from a vessel, but
also various valuadding services including warehousing, storage and packing and arranging
inland transport&@n modes. Sometimes, a third intermediate party is engaged in the process of
sea transportation for arranging the complex processes of international trade. For example,
freight forwarders reserve a vessel on behalf of shippers, or prepare for requisiteedts for
ocean carriage (e.g. B/L) and other documents required for customs clearance and/or insurance
requirements. They also arrange other logistics services, e.g. inventory management, packing
and warehousing.

Figure 1.1 shows the interaction of ntarie logistics with other activities in a whole
logistics chain. As indicated ihable I.1, maritime logistics is involved in sea transportation
service as well as additional logistics services.

Figure I.1: Maritime logistics in the whole logistics system

Demand forecasting

Purchasing
Requirements planning Material
Production planning ‘\ Management

Manufacturing inventory
Warehousing Logistics
Materials handling Y
| Industrial packaging
Port/Terminal Mar_itir_ne Finished goods inventory Physical
Operating Logistics Distribution planning /Y Distribution
| Order processing

FreTgh_t Transportation
Forwarding Customer service

Shipping

Source : Song, D, W. Panayides, P, M. (2066Mar i t i me | ogi sti cs: a guide to
management 6, Second edition, Koganpage, USA. p 58
Those additional logistics services are a major part of physical distribution activities, eg

warehousing, material handling, packaging, goods inventory, distribution planning, order
processing, transportation, and customer service.
Therefore, the performance of maritime logistics activities does inevitably affect the overall
performance of physicalistribution management.

As physical distribution is one of the two pillars of the whole logistics chain, successful
management of maritime logistics has a direct impact on the overall management and

operations of both physical distribution and logistiGnagement.
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1.3 The process of maritime logistics
The concept and key activities of maritime logistics have been identified in the previous

section. Figure 1.2 shows the process of the maritime logistics system and its value creation.
This model is builtontm Porter 6s value chain model . The
logistics system into primary and secondary activities. The primary activities consist of the
major functions of the maritime operators (i.e. shipping lines, port/terminal operators and
freight forwarders). The secondary activities are those which support the primary activities by
helping them to run more effectively. Additional logistics services of the maritime operators
and their organizational capability, i.e. human resource managemgmmation systems,
administrative skills and financial support, are essential in supporting the primary activities.
The primary activities which are performed by freight forwarders, shipping lines and port
operators are inter linked with each other agpbers or buyers. For example, shipping lines,
who choose a port in which to anchor their vessels, are the main customers of port/terminal
operators; freight forwarders, who work for shippers, are the customers of shipping lines. The
maritime logistics sytem generated from these interked primary activities can be reinforced
by being supported by the additional logistics services of the secondary activities. The maritime
logistics services can then be offered at a time when all the operators in #ém aystwell
coordinated as a single team. If the maritime logistics system can prove that the services are
valuable enough for their customers to willingly purchase the services, the maritime logistics
value is created.

Figure 1.2: Process of maritime logstics
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The maritime | ogistics value would be inct
higher quality of services. As a result, the highly valued maritime logistics service leads to the

high performance of individual operators and the entire logistics system

1.4 Changing roles of ports in logistics chairis

Ports have always been part loé tmaritime transport chain but their full integration in
supply chains is a recent phenomenon. Earlier chains were highly fragmented, uncoordinated
and inefficient. Ports were important but weak links in the chain. Individual firms in the chain
includingports were internally rather than markiiven; their focus was on maximizing their
own profit by being managed as staaldne entities.

Accordingly, traditional thinking focuses on attributes of ports such as geographic
location and service efficienciesnd considers them as weak links. However, since 1980, the
marketenvironment of ports has been continuously changing, and sbehttaditional role of
ports.The current literature widely accepts that ports are an integral part of supply chain and
their positive effects on overall performance of logistics and supply chains. This leads to the
idea that they should promote their respect.i
well as improving their own internal efficiencies and performance. d@aimonstrates the
competitive position of a port has also affected by its links to a supply chain, and it could not
be inferred only from its internal strengths. The authors, further, indicate that the contemporary
role of ports enhanced to become locaidar valueadded logistics, and locations where
several trade partners could meet and interact. Similarly, ports are a part of a bunch of
organizations which includes diverse logistics and transport operators in order to create value
for the ultimate congmer. Accordingly, the altered role of ports has been conceptualized within
three perspectives.

1- from alogistics channel perspectiveports serve as a node and operate as
a logistics center.

2- From atrade channel perspectiveports are key locations thte control
and ownership of the channel could be classified and/or traded.

3- from asupply channel perspectiveports are links between outside flows
and processes, and they also create patterns and processes on their own.

1bid p 58

2Song, D, W. Panayides, P, M. (2016)Mar i t i me | ogi st i cysshippingagdportde t o cont e
management 0, opcit p 346
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This demonstrates, contemporaoierof ports has enhanced to become networking sites, which
gathers members of the chain.
Figure 1.3: Ports in a supply chain
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Source Pettit,S.et al (2015)
Therefore, as the role of ports has changed, a need occurs for higher degree of

coordination and cooperation in order to be successful. Thus, supply chain
integration/orientation has become an interest in order to meet the needs and demands of

customers, and to achieve port competitiveness.
Section2: Port Generalities

2.1 Port terminology

De Langen defines a port as a collection of a diverse set of economic actRdrts.
are the locations where road, rail and waterway start and end for cargo consolidation and
distributiort.

So Long defines a port as the intersection of different modearsffort. Seaports are
hubs in worldwide transport to ensure interactions of domestic and international markets. They
witness flows of goods and services between industries, consumers, and different countries.
Many seaports and major inland river porte aritical ports as cargo transport centers,
intermodal between road, rail, air and waterfv8eing pivotal places for sea/land transport

interface, places where ships and cargoes are handled and services are given to them, nodes of

1De Langen, P. W., & Heij, C. (20143orporatisation and Perimance: A Literature Review and an Analysis of
the Performance Effects of the Corporatisation of Port of Rotterdam Authority. Transport Reviews, 34(3), 396
414.
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shipping networks andlements in valudriven chain systems, ports have become elements
and links in a global logistics and value chain.

Ports not only deliver value to shippers and Hpiadity logistics (3PL) service providers,
but also capture value for ports themselvescivinvolve the increased use of information and
communications technology in the integrating SCM trend at ports; this indicates that ports are
elements of the global supply chain.

2.2 Port generations

Ports are distinguished into four generations, with port roles and functions, institutional
structuring, operational and management practices varying significantly from generation to

generation, which is presented in Tablel.3.

Table 1.3: Port generations

Generations Characteristics Ports role in global supply
of port chains

A Exchange functions betA Provi dealded o\
First A No development stratecA Limited hin
generation A No management of of f er ports
Priorto1960 A Port activities are be

A Authorities and agenci

A Supply dominates

A Transport center for {iA Cargo tran
Second industrial activities improved valueadded services
generation A wWith transformation acA Development
After 1960 A Development and expan s container deports (ICD)

A Closer relations bet we

A Relationships between

A 1 nt egr alogstics platfoarmfer jnemationa A Devel opment
Third trade with development strategies A I ntegrat itade
generation A Distribution center of andtransportchain
Since 1980 A Implementation of information systems in the p A Hi g kaddeda | u e

(EDI) A Emergence of

A Rational wusage of port

A United and active pa

activities

A Close relationships be

A Network of physically A Vertical in
Fourth through common operators (or common administratic with global logistics services
generation A I nternational i zatactwites s A L e aagile lgistics
Since 2000 A Organization of logistA Port centricq

A EDI network integrate
A Search for port space
A Cooperation between p

O _(n O

Sources:(Adapted from Cotdillan, Angel Pesquera & Castanedo, 2010, p. 251; Pettit & Beresford, 2009, p. 256)
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It is worth acknowledging that although some ports have already entered the fourth
generation, many pts are still in the first or second generation.

2.3 Port service$
A port can range from a small quay for berthing a ship to a very large scale center with

many terminals and a cluster of industries and services. Ports need not necessarily be only
seapors. In some countries, the term port denotes multimodal port facilities including seaports,
airports and other intermodal facilities such as railway and road connections. In a similar vein,
non-sea related activities can also fall under the wider defingfgports, for instance inland

ports, intermodal terminals, inland clearance depots, dry ports, free ports, etc.

In the context of this study, the discussion is restricted to seaports, hereafter simply
called ports. Ports that deviate from commercial simg related cargo handling operations,
e.g. fishing ports, military ports, and cruise ports are outside the scope of this study.

Ports may be classified according to the activities that take place in the port, such as:
1 Multi cargo ports (handling more than one type of cargo)
1 Container ports (handling foremost containerized cargo)
1 Bulk ports (handling mainly dry or liquid bulk cargoes)

1 Industrial ports (a port serving the requirements of a large industrial area)

Most ports systems can be divided into three main generisygstiems:

1- The marine or nautical infrastructure (access channels, breakwaters, jetties, etc.),
2- The terminal infrastructure (quay walls, berths, yards, etc.),
3- Port superstructure (port equipment, ieéds, sheds, warehouses, gates, etc.).

Table I .4 provides a generic |ist of port s

Table 1.4: List of port services and charges

Description of service Related port tariff Authority involved

Maritime access: genertdcilities related to port acce§ Conservancy dues Harbor Master

as far as outside the port area: ) )
Lighthouse dues, aid

1 Provision of aids to navigation to navigation dues

9 Provision of port access

! BichouB, (2013. 7 P copetationsPlanningandL o g i s ltfdrma sa@ from Routledgé)SA, opcit p31
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Description of service

Related port tariff

Authority involved

General facilities and navigational services in the |
comprising:
1 Navigational passages/VTS/necessary serv
of fight against fire/wave barriers/pollutig
control/maritime police

Port dues

Harbor Master

Pilotage services. Pilotage from the station outside
port to the berth or in opposite directiland also
movements of ships from one berth to another within
port

Pilotage tariff

Pilotage company/
Harbor master

Connecting the ship cords and mooring on the qual
buoy and urmooring

Mooring/urrmooring
tariff

Pilotage company/
Mooring/unmooring
company

Occupation by the ship of the assigned berth, whe
quay,buoy or if mooring on the lock

Berth tariff

Port Administration

Shipping different merchandise (general merchang
solid/dry/liquid etc.) from the quay to the ship 4
unloadingmerchandise from the ship to the quay with
of cranes and ship equipment

Stevedoring
Loading
tariff

Cargo handling or
board

unloading

Private or public
stevedoring
company

Providing additional services to load and unload
merchandise, which requispecial care, whether due
their special nature or the way they are shipped, e.g
frozen merchandise refrigerating containers

Special cargo handlin
tariff
Extra movement tariff

Specialized stevedorin
company

General use by the passengers (incanar travelling) of
the facilities and services intended for them |
(passenger rooms and stations/means of transport, €

Passenger dues

Private companies
Port Administration

Providing the ship with its needs. E.g. electrical curr
water, fuel,telephone as well as providing assista
services (garbage collection/building cleaning)

Ancillary services

tariff

Private companies
Port Administration

General services to the goods provided by the ger
facilities and ar ecamthapon
and its circulation therein

Port due on cargo
wharfage

Port Administration

Cargo handling on quay related to receiving and deli
of cargo
Other handling of goods

Cargo handling tariff

Terminal handling
operators/Port Authority

Transshipment of merchandise in the port stores
spaces of the port after the authorized period

Transshipment tariff

Port Administration

Storage of merchandise in the port stores and spag
the port after the authorized period

Cargo storage tariff

Port
Administration/Private
or public companies

Providing the other services for the merchandise

Other cargo service
tariff

Port Administration
Free Zone Companies

Source: Worl Bank
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The pilotage and towage services are generally provided by pilataiggewage companies, or
by specialized companiesgpknding on the port. Figure s55u mmar i zes port o6 f un

Figure 1.4: Main operational and administrative functions of a port
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To complete the overview of port services, some otherstyyf services offered by the Port
authority. They cover the rent of forklift trucks, cranes and other equipment; the rent of trailers
and launches; firefighting and rescue equipment and use of land, buildings, silos and other

constructions

2.4 Terminal Operations*
Seaports must not be confused with terminals; the latter are specialized sometimes

multi-purpose units within ports. Within a single port, different terminals can share the same
nautical infrastructure such as access channels, jetties andvateek piers and quay
structures. Yet, each terminal may be decomposed into three main operating sites namely the

Bichou, B, (2013) . APort operations, Pl anning and Logi
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guaysite, the yed, and the gate (see Figure)l.All such sites must operate jointly for efficient

cargo handling and transfer operations.

Figure 1.5: Container terminal sites and main handling equipment
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Source Bi chou, K. (2013) APort Operations, p 137

2.4.1The physical infrastructure

The physical infrastructuref t he quay site includes berthos
may differ according to the type of ship and cargo handled. In modern container po#ts; ship

shore (STS) cranes (also called portainers or transtainers) are mostly used for coatdimgr lo

and unloading. STS cranes come in different shapes, sizes, and technologies to keep up with
increasing containershipbds size and the reql
Some ports still use mobile cranes to handle container traffie wmall ports with limited
containerized traffic or those which are undguipped heavily rely on shimounted cranes

(gears or derricks).

2.4.2Terminal yard

Terminal yard is the area where cargo storage, stacking, and transfer takes place. Yard
operdions may be categorized into horizontal transport and stataggng modules. In
horizontal transport, the tractohassis system is widely used to move containers from/to yard.

In the storagestacking system, specialized equipment such as straddiered8C), rubber

tired gantry cranes (RTG), and rallounted gantry cranes (RMG) are used to stack and retrieve
containers in/from the yard. The total storage area of sheds and warehouses depends on a
number of factors, in particular the cargo stowagefathe average stacking height, and the

floor space required for cargo handling and access by the relevant equipment in use. Containers

are stacked and stored in the yard according to either segregation or scattering strategies, each
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using a range of csification criteria such as destination (inbound, outbound, transshipped),
status (full container loaeFCL, less than full container loadlCL, empty), type (special,
refrigerated, dangerous, etc.), and size (twenty foot equivalent- uridds, forty fod

equivalent unitsFEUs, norstandards).

2.4.3Gate operations

Gate operationsare designed to efficiently control access into and out of a terminal or port
facility through land interfaces, which may be further subdivided into train and truck interfaces
(or interchange points). Components of gate planning and management inclasheeadv
booking, arrival schedule, piakp and delivery, cubff times, validation check and control, and
gatein/ gateout monitoring. Conventionally, the gate process is manual where a lane clerk
identifies the import/export cargo and feeds informationmaaio or another handevice to the
terminal 6s management system. Today, modern
using electronic and automated solutions for truck and container detection, size recognition and
verification, congestion status, teoff control, and other relevant operations. Available
technologies include CCTV cameras, card readers, radio frequency identification (RFID) tags
and sensors, and other mobile data and digital imaging technologies.

2.5 Port hinterland 2

Spatially, the etent of the geographical market a port can serve is commonly called the
hinterland. The size of the hinterland can vary considerably from one port to another due to
several factors such as the scope of shipping services and port traffic, the quality of por
facilities and services, the size and efficiency of the inland transport network, the number of
competing ports for the same hinterland, etc. A port can therefore serve a local, a national, a
regional or even an international hinterland. A good exanfgb®id competition for a shared
hinterland can be found in the US Mitlest region, where cargo bound to this region is subject
to an intense competition between Eashst and Westoast ports. Sometimes, ports can serve
a far wider spatial market calleldetforeland The latter is an area that a hub or a network port

can serve through a series of feeder ports.

1bid p 144
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Ports can also be categorized according to their logistical and locational status within
international shipping and trade patterns. The followsegphomy is representative but not

exhaustive of current port logistics:

2.5.1 Network ports
provide high valueadded services to both ships and cargo, and generate traffic from/to

the port and its hinterland. Given their extensive facilitiescduashnels of distribution, network

ports are commercially attractive and offer low unit cost per ship.

2.5.2 Transshipment ports:
provide high valueadded services to ships but low vahsided services to cargo. They

are mainly dedicated to shghore opeations and are more suitable for cargo concentration and

distribution. They also provide fast turnaround time for ships.

2.5.3 Direct call ports:
provide low valueadded services to ships but higher veddeled services to cargo.

They are particularlytiractive to tramp shipping and some forms of liner shipping.

2.5.3 Direct call ports:
provide low valueadded services to ships as they may not be economically suitable for

direct call and may need to be linked to network or transshipment ports.

Portsact as maritime logistics centers when they provide logistics services at both sea
and land interfaces. Typical logistics functions of ports include cargo handling and transfer
operations, storage and warehousing, break bulk and consolidation, valueaatidiids,
information management, and other related services. Many ports have an established body of
knowledge and experience in providing vaadded logistics activities, yet not all ports can

claim a logistics center status.

Table 1.5: Terms used in elation to inland terminal facilities

Term Definition

Inland A commonuser inland facility, with public authority status, equipped Vv
Clearance fixed installation, and offering services for handling and temporary stc
Depot of any kind of goodgincluding container) carried under customs tra

by any applicable mode of inland surface transport, placed under cu
control to clear goods for home use, warehousing, temporary admi
re-export, temporary storage for onward transit, and outagport.
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Term

Definition

Inland
Container
Depot

Intermodal
Freight Centre

Logistic
Centre,
Freight Village

A commonuser facility with public authority status equipped with fix
installations and offering services for handling and temporary stora
import/export laden and empty containers carried under customs tral
any applicable mode of transport placed under customs control. A
activities related to clearance of goods for home use, wareho
temporary admissions,-export, temporary storage for onward transit
outright export, and transshipment takecplfrom such stations.

A concentration of economically independent companies workin
freight transport and supplementing services on a designated area V
change of transport units between traffic modes can take place.
Geographical grouping of independent companies and bodies th
dealing with freight transport (for example, freight forwarders, shipj
transport operators, customs) and with accompanying serviceg
example, storag maintenance and repair), including
at least a terminal.

Inland Freight
Terminal

Inland Port

Dry Port

Any facility, other than a port or an airport, operated on a coramsen
basis, at which cargo in international trade is received or dispatched

Locatedinland, generally far from seaport terminals; they supply reg
with an intermodal terminal offering value added services or a me
point for different traffic modes involved in distributing merchandise
comes from ports.

An inland terminal which is directly linked to a maritime port.

Source : Song, D, W. Panayides, P, M. (2085Mar i t i me

|l ogistics: a

ma n a g e me n tedition, Koganpage dUSA. p 232

Figure 1.6: Inland shipping hinterland chain
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Ports may also be seen as inland logistics centers when they operate as nodal and
logistics interfaces intersecting the different segments of the inland trasgpam. In recent
years, there has been a strong emphasis on the role and importance of inland ports, where all
logistical operations not necessarily required to be carried out in the seaport area can take place.
As a result, new concepts have emergdterCthough, there is no cleaut separation between
all such facilities in terms of their spatial or functional attributes. The following categorization

may help underlining some of the differences between these concepts.

2.6 Port management modefs
There are four main port management models: public service ports, tool ports, landlord ports

and private service ports. These characteristics may vary, depending on differing public and
private sector responsibilities. Each model has its own character@tiosroing the ownership

of infrastructure, equipment, terminal operation and provision of port services to ships such as
pilotage, towage and mooring. Service and tool ports mainly focus on the realization of public
interests, whereas landlord ports aimpit@mmote a balance between public interests (port
authorities) and private interests (port industry). Fully privatized ports focus on private
(shareholder) interests.

2.6.1Public service port model

In this model, the Port Authority owns the land and the fixed and mobile assets, and performs
all regulatory and port functions. The advantage is that development and operations are the
responsibility of a single entity, which in principle makes for a ss@eapproach, on condition

that the Ministry does not exceed its controlling role. The lack of internal competition can lead
to inefficient port administration, port operations and port maintenance. Moreover, there is
often a lack of innovation and longldys in responding to the demands of the market. Finally,
there is a heavy dependence on government funding which, if it cannot be accommodated, leads
to underinvestment or a wasteful use of limited finanteglburcesThe number of public

service portss declining.

2.6.2Tool port model
In this model the Port Authority owns, develops and maintains the port infrastructure and

superstructur e, including the cargo handling
is mainly done by the Port Authoritgbor, although small private carpandling firms can

work on board the ships and on the quayside. Whilentloidel resultsn an avoidance of the

! Review of Maritime Transport 2017 Unctad/Rmt/2017 United Nations Publication p74
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duplication of investments, the fragmentation in responsibility can lead to serious conflicts
between the &t Authority and the operators if they both work as stevedores and/or quay
operators. Also, the risk of underinvestment remains, as everything has to be funded by the

Government or the Port Authority itself.

2.6.3Landlord port model
The Port Authority eai ns t he ownership of the portos

(licensed) or given in concession to private operating companies. The private operating
companies provide and maintain their own superstructures, their equipment and their
informationsystems. The main benefit of this model is the fact that the private operator owns
the cargo handling equipment and executes at the same time the operational activities, whereby
planning is greatly improved and there is also a greater responsivenesstetlts and the
changing conditions of the market. There may be both a risk of overcapacity (more than one
operator for a similar type of facility) and unedsapacity (one operator who does not want to
invest in additional facilities for a specific type adrgo), although this can be solved through

specific clauses in the concession agreement.

2.6.4 Private service port model
In this model, the public sector has no longer an interest in port activities, or it leaves

port management and operations entitelthe private sector. Port land is owned or bought by
the private sector and all operational activities are performed by the private sector. If there is
regulation of the port it will be done by the private sector as well. The main advantage of this
modelis that port development and the tariff policies tend to be mariatted. The main
disadvantage of the private sector model is the risk of creating an abusive monopolistic system
and the suppression of public involvement in the development of poris aitlonger term
economic policy.

Table 1.6: Basic Port Management Models

Type Infra Super Labor Other services
Public service port Public Public Public Mostly public
Tool port Public Pubic Private Public/Private
Landlord port Public Private Private Public/Private
Private service port Public Private Private Mostly public

Source: World Bank Port Reform Toolkit 2007
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U Issues in Developing a Unified Port Modél

From the above categorization, it seems that the interactietveeen port missions,
institutions and functions have resulted in a variety of approaches to port operations and
management. Probably, the major obstacle against adopting a unified model for port
development and strategy refers back to the complexitydasauisity of the port business at

more than one level, including:

AOrganizational differences:issues of ownership (public versus private), institutional status

(landlord/tool versus service), social arrangements (labor and manpower), etc.
AOperational differences types of cargo handled, ships serviced, terminals operated, etc.
APhysical and spatial differenceslocation, access, connectivity, available capacity, etc.

AlLegal and regulatory differencesade and transport policy, administrative procedusafety

and security regulations, environment, etc.

Section 3: Trends in maritime transport supply
In this section, the Study highlights the main trends and future challenges faced by the

port industry worldwide:

3.1 Upscaling of vessel sizé
As shipping companies are no longer protected by the fixed conference prices, more

emphasis has been placed on capturing size and network economies by increasing the scale of
operations. In order to capture such scale advantages many shipping companiesdsied

heavily in new larger container ships. These vessels decrease operational costs by reducing fuel
consumption, man hours and capital cost per transported container. However, the trend of
acquiring larger ships has resulted in a large amount @fcapacity within the industry. In

2012 the world container fleet consisted of more @00 ships, with a combined capacity of

16 million TEUs. During the last fifteen years, the industry capacity has increased by over 400
percent, while the average caimter shipping volumes rate has grown approximately around 5

percent per year.

! Bichou,K, (2014)fi P copetationsPlanningandL o g i $ djxit Ic45 0

2 Cullinane, K and Khanna, M., 2010, Economies of scale in large containerXhipzal of transport economics
and policy 33(2), 185208
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However, Larger ships require intensive port investment; longer and deeper berths,
bigger cranes and handling equipment, and better technology and operation processes, this has
led to a widening gap between few large efficient ports that can benefit from the economies of
scale and hub and spoke networks against many small and inefficient ports that remain unsuited

to modern and large ships and became heavily relying on feedieser

Figure 1.7: Vessel size and capacity
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3.2 Supply chain consolidations
In a competitive, deregulated market, corporations try to simplify and control supply

chains. As stated by the integration of modes, service and netwamnkscial for successful

transportation chains. I n addition, firms tr

In this manner, value is not only related to operating or technical efficiency. More precisely,
the degree of integration of business processes and dff¢kaveness of alliances and inter
firm arrangements S a contributor to a <co

lidentifies six key drivers that influence the value addition in an integrated supply chain:

1 Robinson, R. (2002), "Ports as Elements in Valtgen Chain Systems: The New Paradigm." Maritime Policy
and Management, Vol. 29, No.3: pp. 2235.
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operational efficiency and capacityatching (intrafirm);

reattime information and the integration of business processes-fimtryg

1

1

9 alliances and coalitions (intfam);

9 chain structures and value chain constellations iimai);
1

market settings (macro level);
1 policy setting (macrdevel).

Especially at times of increased demand, integrated firms are able to take advantage of their
own service portfolio. Externalities can be controlled more effectively, hence, volumes and
transportation times are balanced more effectively. Ineffteés might arise if core
competencies are not developed in each field of business activity. Heavea t e s t hat 6 c u
are reluctant to use a logistics service if they feel that logistics services are only offered as a

means to feed another busi nessb6.

A widely described advantage for vertical integration refers to the reduction of transaction
cost. Integrating logistics services may result in gained efficiency by realizing synergies. In this
manner, information flow between different logistics servicas be improved. An improved

exchange of information and business knowledge enhances logistics service quality.

Better supply chain management enables the reduction of cycle times, inventories and
improved flexibility, which especially holds for the coetjiive container shipping industry. It
is widely recognized in the literature that the future of containerizatitbbe shapedy inland
transportationsystem.Figurel.8. illustrates potential stepsdr transport chain integration.

Figure 1.8: Steps ofsupply chain integration
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Shipping agent ]

Asset Driven
High utilization
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(
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(

Freight forwarding ]

High reliability
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Supply Chain Driven

End-customer oriented

Vertical integration

[ Inland transportation j

X [ Logistics provider ]

Source : Song, D, W. Panayides, P, M. (2066Mar i t i me | ogi sti cs: a guide to c

management 6, Second edition, Koganpage, USA. p 155

lHeaver, TD (2005) Respondi ng t dntesationplpnaritimeltranspap pl vy ¢ h e
perspectivesed H Leggate, J McConville and A Morvill®outledge, New Yorkpp 202 14.
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The scenario is developed from the shipping line perspective. Tigested steps of
integration are not necessarily linear. Nonetheless, shipping liners implement those services
into their business portfolios that are closely connected to their own services in the
transportation chain. In this way, it is most beneficial $hipping lines to control terminal
operations first. Following this, the connection to inland transportation can be worth

considering.

3.3 Containerization, Automation and Technological Chande
As container transport becomes more affordable, texthnically and economically,

containerization has known a rise rate of propensity. While this is a positive trend, it also
imposes additional challenges for countries to upgrade their port facilities, operating systems,
cargo handling equipment, informai and communication technologies (ICT), and related
management processes. Modern terminal operations and processes are now largely automated

with a high level of capital and technology resources.

3.4 Global port/terminal operators (GTOs)?

In 1990s, manynajor shipping lines or terminal operators bought terminals all over
the world, while the number of smaller owners diminished. The term for a large scale
of private terminal operator is global terminal operator (GTO). As the world trade volume
considerabl increased and larger ships have been introduced, there is a need for investment in
terminal facilities and equipment. The rapid changes in terminal management environment

require more innovative strategies from the leading terminal operators.

GTOsaccount for larger parts of supply chain in shipping industry, and offer integrated
terminal systems with warehouse and distribution centers. Likewise, they develop the
intermodal transport in order to enhance connectivity between ports and inlanddomtse&f
operators for improving logistics facilitate the daordoor movement and the efforts also

contain the transformation of shipping companies into terminal operators.

ITogzon, J. and CHhecCmieges bf Dévelopifigza Cdnpetitivedistics Industry in
ASEAN Countries, InternationhJournal of Logistics Researeimd Applications, 17(4), 3238.

2 Bichou, K. & Gray, R. (2005), "A critical review of conventional terminology for classifying seaports "
Transportation Research Part A, Vol. 39, No.1: pf225
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Table I.7: The busiest ports in the world

2016 annual 2015 annual
Ranking Port Country Region throughput (teu) throughput (teu) Annual % change
1 Shanghai China Asia 37,133,000 36,537,000
2 singapore Singapore Asia 30,903,600 30,922,300 v 0.1%
3 Shenzhen China Asia 23,979,300 24,204,000 ~0.9%
4 Ningbo-Zhoushan China Asia 21,560,000 20,620,000
5 Busan South Korea Asia 19,850,000 19,469,000
6v1 Hong Kong China Asia 19,813,000 20,073,000 *1.3%
7 Guangzhou China Asia 18,857,700 17,624,900
8 Qingdao China Asia 18,010,000 17,510,000
9 Dubai UAE Middle East 14,772,000 15,592,000 ~5.3%
10 Tianjin China Asia 14,490,000 14,090,000
11 Port Klang Malaysia Asia 13,169,577 11,886,685
12+1 Rotterdam Metherlands N. Europe 12,385,168 12,234,535
13 Kaohsiung Taiwan Asia 10,464,860 10,264,420
14 Antwerp Belgium N. Europe 10,037,341 9,653,511
15 Dalian China Asia 9,614,000 9,450,000
16 Xiamen China Asia 9,613,679 9,182,815
17 Hamburg Germarny N. Europe 8,910,000 8,821,481
18 Los Angeles United States  North America 8 856,783 8,160,457
19~: Tanjung Pelepas Malaysia Asia 8,280,661 9,120,000 *9.2%
20 Loemn Chabang Thailand Asia 7,227,431 6,780,000

Sources: Lloyds List Top 100 Po2617 Report, p16

The increasing trend in both tonnage volume and TEU throughput increase in the past
20 years shows that Asian, especially China
positions are also evidence that the dominant internaticad is with Asia and China. This

explains why GPOs concentrate their investment in China.

With the increasing global scale of operations, the large port operators are in a position
of potential market domination, which may affect free choice and rechropetition. Other
major regional port operators, such as ABP in UK and Dubai Port Authorities in the UAE, have
also expanded their activities internationally with considerable specialization and international

expertise in container ternreghmanagement andevelopment.

It should also be noted that not all terminal operators are integrated by M&A. Effective
network integration can be realized through better coordination with 3PL or other logistics
service providers. The literature has paid much attentisertical and horizontal integration
including ports in the logistics chain, but it overlooks integration of the various activities in the
port organization itself. This is mainly due to the complex organizational structure and
management of ports, whid¢tas always been a central issue of port management and a major

obstacle to the development of a comprehensive conceptual framework of port management

1bid p 76
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Table 1.8: Global Container Operators capacity ranking

Ranking Crperator

Type of Operation

Million TEUs

1 Hutchison Port Holdings
2 APM Terminals
3 | PSAlntemational
b SOSCO Group
=] DP Woaorld
7
g

.| Terminal investment Limited
.| China Shipping Termi

|Development

.9 |Eurogate
CMA CGM
| SSA Marine f Carrix

i Evergresn
[

NYK Line

Terminal operator
Terminal operator

Terminal operator | .. B3B

.}.Terminal operator

Terminal operator |

Terminal operator

Terminaloperator |

Shipping company |

.| Terminal operator |

.| Shipping company |
Shipping company

. Termmaloperator ST B

| Snipping company |

Sources: Drewryaritime Research, 2016a. maritime logistics p251

3.5Port-centric logisticst

In contrast to the shift of port activities teland dry ports, with the role changing, poentric

logistics is emerging and being promoted.

Portcentric logistics is defied as fit he

| ogistics services at a

provi si

on -@ddingdi stri

p o r t-odre poA activitied ether pr o f i

than providing terminals, berths. Rggntric logistics has the advantage of being close to the

port and provides logistics operations from the ports, rather than moving containers on roads to

inland distribution centers. Hutchison, for example, announced that London Thames port

provides integrated pedtent r i ¢

| ogi stics as

HJ#0,000 2 0b n | y

warehousing space, good location, excellent facilities and good landside links by motorway and

rail.

The portcentric logistics concept requires ports with deeer capacity and spatial paitle

land. The electronic data interchange (E@evelopment, tracking and tracing system should

be improved in response to the poentric logistics. As poiftentric logistics has enlarged the

port activity area, it needs an advanced information and communication technology system to

link differentport stakeholders so that the communications between them are efficient.

1 Mangan, J., Lavani, C. & Butcher, T. (2008)Global Logistics and Supply Chain Managemehtgboken,

NJ John Wiley & Sons.p 36

a
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3.6 Emphasis on Port Safety and Security
Over the past decade or so, there has been a greater emphasis on port security and most

ports around the world must now have security plagstems and procedures in line with
international and local security regulations, most notably the ISPS Code (IMO International
Ship and Port Facility Security Code). Even though, many trading nations and industry
operators require further port securigygs®ems and procedures that go beyond the ISPS Code
standards, for instance the Container Security Initiative (CSlI) for ports with direct services to
the USA and the ISO PAS 28,000 (specification for security management systems for the
supply chain) for pds wanting to adhere to high security management systems and to establish
global credibility. The adoption and implementation of those and other security measures would
have direct implications on port operations and management, for instance in terrogref se
terminal design and layout, security equipment and machinery, cargo integrity, electronic seals
and scanning technology.

In port health and safety, there is no internationally enforceable port safety standard
despite growing evidence of risksandch@a nt s fr om shi pds safety in
pavement and pathways, the handling and storage of hazardous materials, port traffic hazards,
and the operations and maintenance of port equipment and machinery, electrical and chemical
installations. One major exception is in the area of container excess weight where verification
of container weights for loading packed export containers aboard ships has become an IMO
mandatory requirement in 2016.

3.7 Green and sustainability challenges
Over the last few decades there has been an increasing concern on the negative effects

of port development and operations in climate change, human heakbystem and wider
environmental sustainability (séggure 1.9), so the emergence of green asusbtainability

challenges represents a cuttimgge wave of change in the port and logistics industry.

Environmental factors associated with port development include land reclamation,
dredging, construction, maintenance, and any related activity suagnasear i al 6 s di spos
and release of contaminants. Nautical and cargo handling operations can also create

environmental concerns. Sources of environmental degradation caused by ships in port areas

1Bichou, B, Bel I, M, G, H & Evans, A. (2007) . fi-€hais Kk man a
secur it ylawfrolm Rdutedge &SA, p 196

2Lam, J. S. L., & Notteboom, T. (2014). The greening of ports: a comparison of port management tools used by
leading ports in Asia and EuropEransport Reviews34(2), pp 169189.
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include ship stress and vibration, emissions and nuiaste production and disposal, storm

and ball ast wat

ersod6 discharge, spill and | ea

operations, environmental risks include dust, toxic and hazardous materials from cargo,

emissions, noise, and vibratitom handling equipment and vehicles, spills and leakages from

pipelines and storage tanks, and any adverse impact or accident during cargo handling, storage

and distribution.

One area that has received particular attention in the past 5 years orespo#iutant

emissions in port areas. Several regulations and indiestryneasures have been, or are

currently being, introduced in order to improve the environmental performance of ports and

reduce pollutant emissions generation. Among these, worth ribéngtroduction of limits on

air pollutants

from ships exhaust gas and

establishment of geographical emission control areas (ECAS), the launch of the world ports

climate initiative (WPCI), and a numberatherlocal and regional initiatives.

Figure 1.9: Operational pollution
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Another environmental concern

6Shi pping-fdmdtP Roetledigeitondon,h234 Twent y

for ports is the impadiiofate change and extreme weather

conditions on port systems. Climate change risks for ports include accelerated coastal erosion,

port and coastal inundation and restrictions on access to docks, increastfd amal situations

requiring further dredgingand deterioration of conditions and problems with the structural

integrity of pavements.

Chapter summary:

This chapter started with the definition of logistics and supply chain management. Then port

activities, roles and functions, ownership, developraedtchange were reviewed, which gave

an overview of the port sector.

This was followed by descriptions of the trends of maritime

shipping industry to figure out where the current ports are going and how they should cope with

thetrends The next chapter d/focus on port selection and performance measurement.
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Introduction

The main objective of this chapter is to review the relevant literature on port
performance measurement and the factors that influence port performance.
The chapter consists of thre®ain sections. The first section reviews the components of the
logistics system for ports, namely, institutions, infrastructure, participants and logistics service
providers. The second section reviews the literature on port performance measurement,
including the importance of performance measurement and port performance indicators. The
third section presents the padmpetitionlevelsand presents potential factdrst influence

port choice andompetitiveness

Section 1: Components of a logisticsystem for ports

For the port system, to what degree it can reduce the system cost and improve the service
level depends on the efficiency of port operations and port authority management, which not
only determines the efficiency of the whole port systénun, also boosts the sustainable
development of the port vicinity. For the port hinterland economy, port activities are of
substantial importance, and the activities are geographically concentrated on a limited number
of regions where the geographical ciiadhs are favorable.

According to the Asian Development Bank, macro level logistics systems consist of four
components, namely:
(1) Shippers, traders and consignees;
(2) Public and private service providers;
(3) Regional and national institutions, midis and rules;
(4) Transport and communications infrastructure.
Components (1) and (2) are the participants, component (3) provides conditions to support the
regional logistics and component (4) offers the hard physical requirements for port
performanceAs ports need to work towards maintaining a competitive edge by developing an

integrated approach to the logistics system, this section will introduce the four components.

1.1 Institutional framework

Government has a role to play by supporting small to mediaed ports through policy
work and other facilitative arrangements that would support the improvement of their services
in their respective hinterlands, rather than competing for internaticerasinipment hub

status. To help secondary and smaller ports maintain their market position, steps should be

1 Bichou, K and Gray, R, 2005a, A criticadview of conventional terminology for classifying seaports,
Transportation Research A, 39,2
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taken to clearly identify which strategy to follow to attract mainline or feeder service providers.
Improving understanding of the determinantsafgo dwell time is crucial. Governments can

help address inefficiencies and unlock the capacity constraints associated with ports through:

1.1.1 Preferential policies on customs, border inspection and tax

As the port economy has a very close relationship with the neighboring countries, the
port authority should provide special services of customs, salvage and admiralty court, apart
from the general logistics services. Government support is important fogpfmtmance.

The government is in the right position for the strategic logistics scheme. They should put
appropriate port governance structures in place to confront the challenges facing port
hinterlands development.

Preferential government policies Wildirect port development effectively. In
international logistics, government plays a prominent role in the complex-lmwodsr
environment.

To improve port efficiency, the government should offer proactive policies to address
the issuewf wasteful trasaction cost which due to operations between business companies and
government agencigseduce coordination failures, and build strong domestic constituencies to
support reform. Government should offer preferential policies on customs and border
inspectim to simplify customs procedures and border inspection procedures to reduce
transaction time and cost for cargo interests.

The free trade zone (FTZ) is one form of regional port development supported by
government. FTZs are specialized areas for intematitrade, foreign investment, bonded
warehouses, and export processing. They are considered as outside customs territory, to attract
investment capital such as foreign direct investment (FDI) and create employment by providing
a business friendly envirament with incentives, good infrastructure and other advantages such
as tax exemption. Almost all the key ports worldwide have set up FTZs, such as Klang in
Malaysia, Rotterdam in Netherlands, Antwerp in Belgium, Hong Kong in China, Busan in
Korea and Singaore. The preferential policies improve port services in customs clearance, and

border cargo inspection, and benefit shippers with lower cost. FTZs should thus be promoted.

1 Banomyong, R., Cook, P. & Kent, P. (2008), "Formulating regional logistics development policy: the case of
ASEAN." International Journal of Logistics: Remeeh and Applicationsyol. 11, No.5: pp. 35879.
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1.1.2 Investment in port development

Government investments in port developmentiude physical infrastructure, port
technical infrastructure and ICT, which are all capital intensive. The investment will improve
the transport quality and port efficiency. The ports ranked at the bottom by LPI are found to be
usually underinvested witlpoor quality services. Government should help and invest in
infrastructure as a public investor. On the one hand, it can share the risks with port operators;
on the other hand, it can reduce the big financial burden on port authorities and operators.

E-government needs to be promoted to link the different governmental departments such as
customs, border agencies, border cargo inspection, tax payment, and financial payment. The
ICT system could improve the port quality service and reduce time and costpbylgss
documents.

Government should also motivate openness to trade and provide assistance in local
marketing and entry strategy alternatives. The banking policies/regulations for financial support
ought to be provided to cargo interests. Port autlesrgan play an important role in the creation
of core competencies and economies of scope by active engagement in the development of

inland freight distribution, information systems and intermodality.

1.2 Transport and communications infrastructure?
infrastructure is included as a key attribute of the logistics system, as enlarging the hinterlands
has much to do with the landside links to the hinterlands to enhance the idea of the port
belonging to a system. The inland distribution is becoming a foreampsttant dimension of
the globalization and maritime transportation paradigm. Infrastructure investment can have
both a direct and a complementary effect on economic production. It may result in greater travel
time reduction, transportation cost reductéomd business expansion encouragement.
Containerization suggests that increasing cargoes are from the hinterlands. On the one
hand, this has inevitably increased pressures on port and inland connections to the hinterlands
and other allied systems. This hasade the inland accessibility and pbmterlands
relationships a competitive factor in port improvement. The transport infrastructure has thus
become more important to match port regionalization and expansion of port hinterlands. On the

other hand, postneed to be linked to broader hinterlands for more cargo, which has stimulated

I Grainger, A. (2007), Trade Facilitation and Supply Chain Management: a case study at the interface between
business and government, London, University of London.

2 Notteboom, T. & Rodrigue, J. (2005),0R regionalization: towards a new phase in port development.”
Maritime Policy and Managemenfpl. 32, No.3: pp. 29813.
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the emergence of port regionalization to compete for a stronger hinterlands dimension with a
greater geographical scope. Improving landside infrastructure can not only caigedner
congestion, but also help with port regionalization to reach broader hinterlands. Consequently,

inland accessibility has become a cornerstone in port competitiveness.

1.3 Cargo interests

Cargo interests refer to consignors and consignees. They need to expand the market and
obtain more trading orders so that more cargoes are available for the logistics movement.
The economic status of the domestic hinterlands will decide whether theféaeist cargo
or demand to support port development, while the status of the international economy decides
whether foreign countries have a strong demand for the cargo (see figure 11.1), so development
of both the hinterlands economy and world econoneycaitical for port development. They
are the actual logistics demand with increasing importance, which include port city GDP, port
hinterlands GDP, hinterlands foreign trade in terms of volume and value, hinterlands nearness,
and porturban relative concgration index.

The demand for cargo volume by cargo interests will determine the logistics demand,

which increases port performance.

1.4 Public and private service providers
Public and private service providers that provide port activities constihgthex

component of port logistics system as a system player. Services by LSPs include the services
by shipping lines, the port authority, port operators, forwarders, warehousing operators and
government agencies. All the services are related to porieeffi, which is critical for port
performance. The service quality is highly related to their logistics skills, which are one critical
factor to influence the performance of that sector.

Actors in the port context include:

1. Those who directly transpdhe goods (ocean carriers, terminal operators, surface
transporters, and labor),

2. Those who arrange goods movements (freight forwarders, shipping agents, and

logistics providers),

1 Gordon, J.R.M., Lee, P.M. & Lucas, H.C. (2005), "A resotrased view of competitive advantage at the Port
of Singapore.The Journal of Strategic Information Systewal. 14, No.1: pp. 6S86.
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3. The owners of the goods (termed shippers), infrastructure providgrstoes, and
local polities.
Figure 11.1: port internal and external systems
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The conceptualization of the port business in terms of logistics and t&islates

various port operations into flows and processes related to a chain of activities of other supply
chain members, so as to optimize the management of the entire chain rather than that of
individual entities.
Section 2: Measuring port performance
Alf you cannot measure it, you cannot i mproyv
2.1 Measurement performance: the supply chain perspective
2.1.1 The meaning of performance

The Oxford English Dict iTemaaomplishinent, execat®n, per f
carrying out, working out of anything ordered or undertaken. Thi s ref ers t o ou:

IHal I , P. V., Ja c opbosimitieaNThe haiting poyts secfoidrhain éra df glopal supply
chains. Regional Studies44(9), pp. 1103115.

2Armstro n g , M. At mMeO0BPngds Handbook oof, th€adr), Landomkagar e Manage
Pagep 30
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(accomplishment) but also states that performance is about doing the work as well as being
about the results achieved. Performance could therefore be regarded as liehaweay in
which organizations, teams and individuals get work done.

N

Performance e

|l f you cané6t define performance you candt me
dimensionac onstruct, the measurement of which var
is important to determine whether the measurement objective is to assess performance outcomes

or behavior.

2.1.2 The importance of Performance Measurement

Performance measuremeasatimportant to the effieint and effective management of
organi zations. I't reflects an or ganektaralt i ond s
competitive enviroment. It can be used &ssess the success of organizations. Understanding
performance can also affect thédehavior of managers and employeeser®@rmance
measurement can fill aumber of functions, includingransparency, learning, sanctioning,
appraising and benchmarking betweeganizations and competitors.

Performance measurementgeedecision makserthrough capturing performandata.
Managers rely on measures as an integral @¢rmof planning and controlling processksa
supply chain comixt, measuring performance isanagerial tool that assists in planning and
organizing actiities, motivating workpeople, and controlling events within agtable
parameterdn any business enterprise, performance measurement becomes an important factor
for effective planning and decision makifgcanprovide necessary feedback information to
reveal pogress, enhance communicat@ml diagnose problems. Furthermoitegan help to
understand the integration among the supply chain components.

In port studies, the performance of each elemertte@htaritime industry influenceseaborne
trade, ad consequently international ti Measurement systems helpewaluating how
existing capacity and port perform@nmeet the requirements of gt@ppers and ship owners
in terms of the waitingime of the ship, and how it caneet the consignees' expans in
terms of the dwelthg time of cargo. An efficienperformance measurement system helps to
monitar the performance of operatioasd terminals in a port through providing a port with
indicators that will assist iassessing port productivity anidet management of complicated

operations.

1lbid p 231
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Ports' managers, planners and authorities neetiable performance measuremegstem to
assess the efficiency and effectivenedbeifr actions. For this reason, optimizatafrfacilities
and operations ihecommon goal in most currenteasurement systems. Analytical methods
sud as queuing models, stochadtmntier, data envelopment analysis and simufatrmdels
have been the mosbmmon measurement approaches used in magguort performance. A
range & measurement systems are currently used in ports and terminals.
There are two requirements of performance measurement in the supply chain:
1) understanding and embedding the value and importance of measurement in a strategic
framework for supply chaimanagement; and 2) creating a predictive framework of
supply chain risk
2.1.3 Types of performances measures

Managing organizational performance means measuring and monitoring performance
by the use of measures or metrics There is a choice of measures archthbs expressed and
categorized as key performance indicators (KPIs), scorecards or the balanced scorecard, and
communicated by means of dashboards.
2.1.3.1 Key performance indicators’
Key performance indicators (KPIs) are the results or outcomes that aiéedeag being
crucial to the achievement of high performance and provide the basis for setting objectives
and measuring performance. They must take account of the requirements of all stakeholders
and should add social responsibility to the list of busimdgectives by including discretionary
environmental initiatives, diversity and employee wading in the set of KPIs.
A KPl is a special kind of metric. It measures something that is strategically important to the
organization such as sales per squaetem added value per employee, rate of stock turnover,
cost per unit of output, time to market and
KPI is a metric that matters. You can have many metrics, but an organization needs only a
handfulof KPIsEver yt hing canét be considered fAkey, 0
and get the attention it deserves. 6 The ran
between six and 12, with potentially dozens of supporting metrics.

However, the nutmer depends on the type of organization and can be as low as three or as

' Waters, D. (2007), AGl obal | ogi stics: new directions
Britain, p 253

2 |bid p 233
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high as 24. KPIs provide the basis for defining the crucial goals for which individuals are
accountable. The measurement system has to ensure that performance in relation toghe KPIs
recorded and analyzed and that this information is passed on to accountable managers for
action.
2.1.3.2 Scorecards
Scorecards record performance related to a set of KPIs. In effect, they are report cards on the
organi zationds per f onshavsaes per dguare meter ia agiokee , t h e
comparing actuals with targets and analyzing
should also not get carried away with trying to jam too many KPIs into your scorecard displays.
Although the optimal number depds on your organization, a rule of thumb is that 6
to 10 KPls are sufficient in most cases. 0 |t
tabular and graphical data to investigate any issues raised by the scorecard.
2.1.3.3 The balanced scorecard

A balan@d scorecard as originally formulated by Kaplan and Norton (1992, 1996)
provides a picture of a business by combining financial measures with assessments for customer
satisfaction, key internal processes and organizational learning and growkig(sed [.2). It
requires specific goals for customers in terms of time, quality, performance, service and cost as
well as relationship, brand and product leadership. The internal perspective provides focus on
the core competencies, processes, decisionsaeimohs that have the greatest impact on
attaining customer satisfaction. The learning and growth perspective measures continual
improvements to people, systems and processes. Sitting above this framework are the financial
measures, which are essential $blowing whether executives have correctly identified and
constructed their measures in the three preceding areas.

Fundamentally a balanced scorecard should have a balance between output measures
(financial and customer) and input measures (performaneerslrisuch as value proposition,
internal processes, learning and growth). Every measure selected for a scorecard should be part
of a link of causeandeffect relationships, ending in financial objectives that represent a
strategic theme for the busineksplan and Norton outline four key processes that the balanced
scorecard relies on to connect skertm activities to longerm objectives:
1. Translating the vision. Managers are required to translate their vision into actual

measurements linked directly the people who will realize the vision.

! Ibid p 243
2Waters,D (2007),0pcit p 255
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2. Communicating and linking. The scorecard indicates what the organization is trying to

achieve for both shareholders and customers. Theléngth strategy map is translated into

business unit scorecards an@mtually personal scorecards so that individuals understand how

their personal goals and performance support the overall strategy.

3. Business planningOnce the performance measures for the four perspectives have been

agreed, the company identifies theykedrivers of the desired outcome and defines the

milestones that mark progress towards achieving their strategic goal.

4. Feedback and learning-his allows for regular performance reviews to enable continuous

improvement of the strategy and its execution.

Figure 11.2: Kaplan a n d

Nortonbébs bal anced scorecard fr al

The balanced scorecard strategy map
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Source: ©Kaplan and Norton (1992)

In summary, the scorecard puts strategy and vision, not control, at the center. Thesneasur

are designed to pull people toward the overall vision. This methodology is consistent with the

approach of supply chain management by helping managers overcome traditional functional

barriers and ultimately leads to improved decision making and prcigkming.
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2.1.3.4 Dashboardg

A dashboard is a graphical display, designed to convey key performance measures on an
organi zationds intranet system to a wide aud
upon easily and swiftly. As Dover (2004) remarkédDas hboar ds are predor
delivery vehicle. 6 Dashboards use dials, oOtr
information available as and when required. An example of a basic dashboard with just three
dials is illustrated in Figur&7.4.

Figure 11.3: Example of dashboard with: (1) dials, (2) traffic lights, (3 and 4) graphs

2

OO0 | m
SACAD .8

SourceAr mstrong, M. (2009), AArmstrongbés Handbook of Pe
dashboards provide a rapid and convenient way for people to assess how they are doing by
reference to the business metrics critical to their place in the organization. They can thus initiate
prompt corrective action as needed. Dashboards can be constisiotgdealtime or near real
time feeds from a data warehouse frontline system. Dashboard displays can be enhanced with
charts, graphs or even tabular data. However, it is important not to make the entry screen too
busy because this might divert attentaomay from the important metrics. An alternative is to
provide facilities for obtaining supporting information. For example, if a traffi ¢ light system
shows a KPI that is red or yellow, then a click of the mouse should enable the user to drill down
to pinpoint some of the underlying causes. Bdibwn could be available to several layers with
each layer providing even more detalils.
2.2  Port performance measuremehapproaches

The organizational structure of every port is unique, therefore it is far from aeing
easy task to measure and analyze the port performance efficiency according to one specific
standard. The difficulty to determine a united standard is based on the fact that there is not a

united method of how to summarize all the important aspects @ smer e t he p o

I'Armstrong, M. (2009)of AR rnfsd rrmanngcdes NHaamadgoeomweknt 6, opcCi
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performance. As shown in Table II.1, Bichou presents taxonomy of generic port performance
measures as well as methodologies for implementing them. Three approaches for measuring
port performance are distinguishable viz.

U performance metrgcand productivity index methods,

U frontier methods,

U process approaches

Table II.1. Taxonomy of port performance measures

Classification of Literature =~ Technique/Methodology Disadvantages

Index methods

AFinancial ratios Financial ratios: NPV, IRRGearing ratio, etc. Financial ratios: Little correlation with th
efficient use of resources, focus on shq
term profitability, dissimilarity betwee
various port costing and accounti
systems, problems with price regulati
and
access to private equity

ASnapshot indicators AsSnapshot indicators: Throughput in TEU, tor Snapshot indicators: Provides an actiy
turnaround time, service time, cargo dwell time, etc, ~Measure rather than a performance mea
ASFP ASFP: Single output/single input EFP(/:'PFpi Provides averagl? prgducti
; : ut does not capture overall productivit

APFP/MFP APFP: Subset of outputs/subset of inputs Non-statistical approach
ATEP ATFP: TFP: Requires estimation of cog

production or distance function (otherwi
unableto separate scale

AMalmquist index: Does not require functional form, a effects from efficiency differences). No
can be decomposed into different sources of efficienc statistical approach

ATérnquist & Fisher (superlative) indexes

Frontier analysis

ADeterministic versus ACOLS: deterministic/parametric COLS: Requires functional form an

stochastic dominated by the position of the fronti
firm

AParametric versus non ADEA/FDH: deterministic/nosparametric DEA: Sensitivity to choice of weight

parametric attached to input and output variablb

allowance for stochastic factors an
measurement errors

ASFA: stochastic/parametric SFA: Requires functional
form,specification of exact error terms a
probability of theirdistribution

Process approaches

ABottom-up approaches  AEngineering economic analysis (EEA) EEA: Data intensive, Relies on expg
judgement and knowledge of the system

AEnterprise modelling (ERP) BPR/ERP: Expensive to build and maintg

ABenchmarking toolkits AProcess benchmarking (BSC, TQM) Process benchmarking: Process appro

does not capture operational efficien
component and trends

AExpert judgement ABusiness process modeliing (BPR)

APerception surveys AAction researchiocus groups, etc.

Astatistical techniques for survey inquiry and hypothe
testing

Source: Bichou, K. (2006), "Review of port performance approaches and a supply chain framework to port
performance benchmarking." Research in Transport&gmmomics, Vol. 17, pp.56398.

The stochastic frontiers approach (SFA) and the Data Envelopment AnalysisdREA)

mainly two econometric approaches using cisEsional data used to measure efficiency. SFA

1 Bichou, K.(2013 Pdit Operations, Planning and Logistickiforma Law from Ritledge: New York, NY, USA, p 162



Chapter II: Measuring port performance and factors influencing port competitiveness-

utilizes regression analysis to determineitiedficiency values and the factors which have an
impact on efficiency. This unfortunately requires the functional form of the regression equation
to be known in advance, which can result in biases introduced by subjective recognition.

2.21 Port performance indicators (PPIs)

The port performance indicators are tools being used for measuring different aspects of
port operations. They are mainly used to compare the actual performance with the targeted one
and to monitor the trend in performance level, st they help port managers to take the right
decision in the right time in order to enhance the port performance and services quality. The
indicators can also be used as elements contributing in negotiation on port congestion
surcharges, port developmenams, port tariff determination and investment decisions,

Widely accepted performance measurements are unavailable, although there is a wide
range of measures and indicators for port efficiency and performance, as ports are very
dissimilar. UNVTAD defines the PPIs as the following.

Table 11.2: Full scorecard of PPIs

Port entity only Indicators (23) N value (px 1) ‘ Mean ‘ Minimum Maximum

EBITDA/revenue (operating margin) 44

Vessel dues/revenue 42 18% 1% 32%
Cargo dues/revenue H 38% 10% 63%
Rents/revenue 39 10% 1% 57%

Labour/revenue
Fees and the like/revenue

Tons/employes 36 435 4202 204 447
Revenue/employee 38 $179 971 $138 $1039739
EBITDA/ employee 33 $93 556 -$16 696 $555 835
Labour cost/ employee $23 863 $4 489 593589

Training costs/wages 0.95% 0.03% 4.60%

Average waiting fime (hours)
Average overall vessel length per vessel (m) 5 136 44 289
Average draft per vessel (m)

Average gross tonnage per vessel

Average tonnage per arrival - all 20510
Tons per working hour, dry or solid bulk 28 116 20 350
Box per hour, containers 46 18 8 3h
Twenty-foot equivalent unit dwell time

(davs;y 0 2 7 3 18
Tons per hour, liquid bulk 16 2 17 63
Tons per hectare — all H 173 986 7 425800
Tons per berth metre — all H 3920 890 7439

Source: UNCTAD 2014
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U Financial indicators!

1 Total revenue This is the total revenue for port dues and port related services provided
to third parties. Excluded are any vahgded taxes.

1 Operating profit before interest, tax and depreciation (EBITDA): This is a
conventional measure known as earnings before interest, tax, depreciation, and
amortization. This is a useful comparative measure as it excludes cost items that can
vary in policy approaches cross nationally.

1 Port duesi vesselsThis is the total figure earned by the port authority on revenue
headings associated with servicing vessels. They are various local charges against all
seagoing vessels entering a harbor (oarathor), to cover maintenance of channel
depths, buoys, lights, etc. They are typically referred to as tonnage dues (wharf age) and
charged on the vessel size e.g. GT (gross tonnage). They relate to the use of assets.

91 Port duesi cargo: This is the totalifure earned Y the port authority on revenue
headings associated with provision of cahgmdling infrastructure/facilities. Charges
are raised typically based on cargo categorization using an international convention such
as Standard International Tra@&ssification. The dues relate to e ofassets.

91 Port services revenue This is the revenue received for the provision of pilotage,
towage, and crane services to port users by a port authority. The value is nil if the service
is not provided by the pbauthority.

1 Property portfolio income: In many port environments there can be substantial income
earned from the wider port estate.

1 Concession feesThis is a growing source of income where the private sector is
involved in cargo handling, and other pservices.

1 Labor costs This relates to direct port authority employees.

U Vessel operations indicators

1 Number of arrivals for period: This is the total vessel arrivals, excluding those smaller
vessels that move within the port or to and from local desgtimasuch as fishing and
small local ferry operations.

1 Average waiting time for berth: This is calculated from the time of first reporting at

the port to the time of completion of the berthing process before working.

LUNCTAD port management seriesolume 4p 30

2 |bid p 31
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1 Average time on berth (Hours plus partof as a decima): This is calculated from the
time of completing the berthing process to the time of completion of theenthing
process on final departure.

1 Average working time on berth (Hours plus part of as a decimal)This is calculated
from the time of starting the unloading process to the time of completion of the loading
process before departure.

1 Down/idle time: This is calculated as the total time work on the vessel actually comes
to a stop. Future rounds will inquorate a reason code e.g. breakdown.

1 Number of pilots used (in/out = 2):The number of vessel operations that require and
use a pilot. An arrival, a shift if necessary, and a departure are separate operations.

1 Average gross tonnage (GTJt is a volumetricmeasurement and replaced the GRT
measure, thus standardizing measurement systems: The gross tonnage of a vessel is
recorded on the ships tonnage certificate in accordance with the measurement rules of
the International Convention on Tonnage Measuremeships adopted by the IMO in
1969 and fully implemented in 1982.

1 Berth occupancy ratio: The high berth occupancy ratio indicates that the port suffers
from congestion. The levels of berth occupancy that are considered healthy depend on
the type of cargohie number of berths available, and hence also on the expected service
time of the vessels at berth.

U Cargo operations

1 Total cargo handled for period This is the total number of units handled in a period

ALL cargo LoLo Liquid Bulk Dry Bulk RoRo Breakbulk

Tons TEU Tons Tons Units Tons

1 Average number of cranes per vessel on quayhis is a simple measure based on the
number of working cranes allocated to a vessel loading or unloading. The separate
numbers reflect ports in the Network where cargo is lsdswlled by on board cranes.

1 Average movement per hour Average movement per hour on and off the vessel

(tons for bulks, Box for LoLo)

1bid p 32
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1 Average yard dwell time per box FOR LOLO ONLY: The measure simply calculates
the average time a container remains inytdrel in the port.

1 Port cargo throughput capacity(Tons): This is the volume capacity of the port and
will be the lower of yard, berth or gate volume capacity

1 Total hectares A limiting factor in many ports is the availability of land for direct
cargo handhg. This measure is intended to capture the extent of land allocations to port
operations.

1 Total berth meters: A limiting factor for many ports is the availability of berth space
for ship and cargo handling. This measure is intended to capture the @ixbamth
meters. crane

1 Total berth numbers: A further measure of berth availability or otherwise is the
number of berths.

1 Number of cargo-handling Operators: From this a measure of intra port
competitiveness is possible

U Human resource indicators

1 Average employed by PA for period Full time equivalents (FTE) are the relevant
measure for employees, especially if there is a strong element ginpanvorkers in
the port authority.

1 Number of labor stoppages by PA employeesVork stoppages are oftencaitical
factor in explaining poor performance.

1 Average duration of PA labor stoppages The number of days lost due to work
stoppages by PA employees is a useful comparator.

1 What percentage of Port Authority employees are femafeGender distributions can
vary significantly.

1 Training spend as proportion of total PA wages and salariesThe total costs
associated with training in proportion to the workforce labor costs

1 What is the dock worker hiring regime?This is intended to capture the arrangements
for doclworkers such as permanent, casual, and/or labor pool, private or public

employers.

1bid p 33
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2.3 Relevant external indicators on ports & supply chain's

An in depth analysis of relevant port / supply chain indicators was made. This analysis was
based on:

1 Availableknowledge from all senior consortium partners.

1 Analysis of reporting in industry magazines of port/supply chain performance

indicators.

1 Established contacts with international institutions active in ports & supply chains.

The most relevant externalpyovided indicators are:
1-The World Economic Forum (WEF) O6quality of
components of the WEF Global Competitiveness Report. Some of these indicators also appear
in other WEF publications such as the Enablingde Report.
2. The UNCTAD Liner Shipping Connectivity Index (LSCI).

3. The World Bankés Logistics Performance in

2.3.1 The World Economic Forum (WEF) O6quali't
The World Economic Forum (WEF) indicator providesiasight in the quality of port

infrastructure in different countries. The ranking is based on survey results from industry

leaders. The tefi0 countries with the best port infrastructure 0122017 are given iffable

[1.3. Note that some developinguwatries score very well (Panama), some advanced countries

remarkably low (Italy) and many developing countries very low (Brazil). This directly impacts

their competitiveness in a global market place.

Table 11.3: Quality of port infrastructure: The World Economic Forum ranking (top-10

and selected countries)

country Quality of port infrastructure, according to 2016-2017 WEF survey
Rank ( From 140) Score (17)
Netherland 1 6.8
Singapore 2 6.7
Hong Kong SAR 3 6.4
United Arab Emirates 4 6.4
Belgium 5 6.3
Panama 6 6.3
Finland 7 6.2
Iceland 8 5.9
Denmark 9 5.7
United States 10 5.7
Saudi Arabia 39 4.8
Morocco 41 4.8
Turquey 53 4.5
Egypt 55 4.3
Jordan 72 4.0

! De Langen, P. (2016peliverable 8.20t her port i ndustry ®ortdpiasp@8 ppl y chain
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country Quality of port infrastructure, according to 2016-2017 WEF survey
Rank ( From 140) Score (17)
Tunisia 92 3.6
Algeria 111 3.00
Source: World Economic Forum, Global Competitiveriegport (20162017)
Some countries traditionally have a high
starsdé have seriously improved their ports i

lagged behint

World Bank survey data on ports WEF is not thdy institution to publish user
perception based indicators. The World Bank (WB) has publicly available data that is expert
based, i.e. generated through user surveys. The WB separately assesses the quality of port
infrastructure and the level of port cgas. Conceptually the WB approach is more appealing:
while WEF only asks for an assessment of quality, WB asks for an assessment of quality and
price. This is in line with standard economics where port users would be interested in the most
attractive porin terms of price and quality, instead of being focused on quality alone.

Indeed, one could argue price is the more important component, since empirical work

on the price elasticity of long distance freight transport suggests that for the bulk of the
trarsported volumes, this elasticity is low.

2.3.2 The UNCTAD Liner Shipping Connectivity Index (LSCIY.

The LSCI is a welestablished index, published by UNCTAD and World Bank each
year from 2004 onwards (see http://unctadstat.unctad.org/TableViewer/dimView.aspx). It is
developed to measure countries' competitiveness in terms of access to reduéapendiner
services2. The LSCI is developed under the umbrella of the UN@¢idns Conference on
Trade and Development (UNCTAD). This index is tioemalized average of five components
that reflect the availability of container servidefrom the assesdecountry:

1) The number of container ships on the | ine
2) The TEU carrying capacity of these ships,

3) Maximum vessel size,

4) The number of services,

5) The number of companies that deploy container ships on sefiooe and to a

countryads ports.

11 1pid p11
2 |bid p 15
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Table I1.4: Top 3 countries with best LSCI scoresand other elected countries

Country 2015 2016 2017
China 167.1 170.8 158.8
Singapore 117.1 119.5 115.1
Korea 113.2 112.6 109.9
Malaysa 110.6 102.5 98.1
United states 96.7 93.6 86.3
Germany 97.8 89.8 85.9
Netherlands 96.3 84.4 86.4
United Arab Emirates 70.4 73.1 73.7
Morrocco 68.3 59.9 67.0
Egypt 61.5 58.7 54.6
Algeria 5.9 10.9 7.3
Tunisia 5.7 6.6 6.6

Sourcehttp://unctadstat.unctad.org/wds/TableViewer/tableView.aspx
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Performance ldex measures etlheground trade logistics performance based on six

dimensions: 1) timeliness, 2) international shipments, 3) tracking and tracing 4) customs, 5)

infrastructures and 6) services quality.

In doing so, in 2012, the World Bank developed tvamdardized questionnaires as a mean to

gather the data needed. The first one is the international questionnaire which request for an

assessment of six key areas of logistics performance and more specifically:

1) Efficiency of the clearance process by bomntrol agencies (including customs).

2) Quality of tradeand transportelated infrastructure

3) Ease of arranging competitively priced shipments

4) Competence and quality of logistics services

5) Ability to track and trace consignments

6) Frequency wit which shipments reach the consignee within the scheduled or expected

delivery time.

1VaggelasG.K PallisA . A,
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Indicators 1, 2 and 4 are mainly areas related to policy regulation (input indicators) while
indicators 3, 5 and 6 are related to the service delivery performance (eutuicators). The
responders proceed with an evaluation of the six performance factors for eight of the main
overseas markets they deal with.

Apart from the international questionnaire there is also a domestic one, in which the respondents
are requestedtprovide qualitative and quantitative data on the logistics environment in the
countries they work. The respondent has to provide data for 5 major categories of factors related
with quality, cost and efficiency. Each category has somerglitators.

Table 11.5: Top 3 overall LPI countries with other selected ones (2016)

Overall LPI customs infrastructure | International Logistics Tracking and | Timeliness
shipments quality and tracing
competence
Country rank | score | rank | score | rank score | rank | score | rank | score | rank | score | rank | Score
Germany 1 423 | 2 412 |1 444 | 8 386 |1 428 | 3 427 | 2 4.45
Luxembourg 2 422 |9 3.90 | 4 424 |1 424 | 10 401 | 8 438 |1 4.80
Sweden 3 420 | 8 392 |3 427 | 4 4.0 2 425 |1 438 | 3 4.45
Singapore | 5 414 | 1 418 | 6 420 |5 39 |5 409 | 10 405 | 6 4.40
Hong Kong | 9 407 |7 3.94 | 10 410 | 2 4.05 | 11 4.00 | 14 403 | 9 4.29
SAR, China
United Statg 10 3.99 | 16 3.75 | 8 415 | 19 3.65 | 8 401 | 5 420 | 11 4.25
United Arab| 13 3.94 | 12 3.48 | 13 407 |7 3.89 | 18 3.82 | 18 3.91 | 18 4.13
Emirates
Turkey 34 3.42 | 36 3.18 | 31 3.49 | 35 3.41 | 36 3.31 | 43 3.39 | 40 3.75
Kenya 42 3.33 | 39 3.17 | 42 321 | 46 3.24 | 40 424 | 38 3.42 | 46 3.70
Egypt 49 3.18 | 65 2.75 | 50 3.07 | 45 3.27 | 43 3.20 | 54 3.15 | 48 3.63
Saudi Arabij 52 3.16 | 68 2.69 | 40 3.24 | 48 323 | 54 3.00 | 49 325 | 53 3.53
Jordan 67 2.96 | 83 255 | 62 2.77 | 49 3.17 | 61 2.89 | 62 296 | 71 3.34
Algeria 75 2.77 | 108 2.37 | 80 258 | 77 2.80 | 59 291 | 72 2.86 | 91 3.08
Morocco 86 2.67 | 124 222 | 90 246 | 54 3.09 | 91 259 | 122 2.34 | 83 3.20
Tunisia 110 2.50 | 147 1.96 | 93 2.44 | 133 2.33 | 90 295 | 84 2.67 | 99 3.00

Source: Consultant from World Bank

The LPI index is a multidimensional assessment of logistics performance, rated on a
scale from 1 (worst) to 5 (best). The six core components captured by the LPI survey are rated
by respmdents on a scale of 8, whee 1 is very low or very difficult and 5 is very high or
very easy, except for question 15, where 1 is hardly ever and 5 is nearly always. The relative
LPI score is obtained by normalizing the LPI score, where every component has a specific
weight (0.41 forall the components except timeliness with 040).

11did p 10
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Section 3: Port competitionand competitiveness

TheworldBanks t at ed t h arof porifcorepetitian is endeaua just getting
more traffic, more tonnage, etc., but ashing a sustainable degreegeinerating added values
in relation to the input and effort. o

In this regard, it is necessary to understand basitadlymain idea that drives port
competition and the factors that make the port more effective in terms pétibon. Afurther
guestion is can the port be managed in algeway with less time to achieyeofits and avoid
losing clients. Strong managentds essential to overcome theoblems or weaknesses in a
port as results of the nature of the maritime sesd@competitive environment which becomes
more chdknging as global trade becomemre intensive, according to increase in freight
volumes, and container traffic.

Development of port facilities and the quality of services is needed to attract ahidnts a
transform threats into opportunities.

3.1 Levels of port competitiort

3.1.1lInter -port competition

arises when two ports in the same or in different countries compete for the same cargo. The
scale of intetport competition often depends on the sizthefhinterland of the concerned ports

and how far these hinterlands become more and more extensive. A good example is the
competition that exists between the ports of Hamburg, Rotterdam, Antwerp and Le Havre for
cargoes destined to or coming from North @whtral Europé.

Competition with regard to container transshipment trades is specific for a whole region
and often exclusively driven by the choices made by the main shipping lines or alliances. These
choices are related dotobheérlansssdpmesnittiomdfw
sailing schedules, the distances from the main shipping lanes, the equity share held by the lines
in the container terminal operatords equity
container tranggpment competition is considerable with the ports of Singapore, Colombo,
Dubai, all vying for additional traffic and thus increased throughput levels. Governments or
regulators should not get involved by interfering in transshipment competition, butheaee
decisions to the shipping lines, the Port Authorities and of course the private terminal operators

! Reforming thdndian Ports Sector (2013Jhe International Bank for Reconstruction and Development/The
World Bank p 56
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engaged in this traffic segment, which concerns in the first place containerized flows (and which
cannot be separated from the domestic traffic armighput).

3.1.2Intra -port competition refers to a situation where two or more terminal operators, within

the same port area, compete for the same type of cargoes. Rotterdam will have three major
container terminal operators with ECT, APMT and DPW. AnpMesis two major operators

(PSA and DPW). Hamburg has also two operators.

3.1.3Intra -terminal competition can also refer to two or more stevedoring or cdrgodling
companies competing within the same terminal. This situation is rare and usually otdy exis

within small ports operating under the public service port model with independent stevedores.

3.2 Criteria for port competitiveness and port choice
Revenue is vanity, profit is sanity, and cash is reality. (Anon)

The impacts of globalization, deregutati and privatization have enhanced port
competition. Strong competition probably plays an important role to enable the maritime sector
to grow fast. As Porter (1990) states, competitive advantages are created in the interplay
between the rivalry, demandirgstomers, and the quality of related and supporting sectors.

It has long been recognized that port competition is not just between ports and transport carriers
but also between the total logistics chains. The analysis of port competitiveness has mainly
focused on port selection critefia

3.2.1 Strategic location

To become a competitive port, a paonaist be strategically located. UNCTAD states that
a port is strategically located, if it has at least one of the following three characteristics: situated
on the main maritime routes; situated in or near production and /or consumption centers; with
natural deep water harbors, natural breakwater and big waterfront and landside development
possibilities. Moreover, a good geographical location should also ®envbere favorable
climatic conditions prevail. Harsh weather can obstruct the daily operations at a port and hinder
its development.

The worl ddéds top container ports are endow
and intermediacy, in various @warying proportions. They are all central to something and on
route to something else which is might except of any large seaport. The two top ranked ports

Shanghai and Singapore, have been chosen by major container lines as interchange points

1 Bichou, K., Gray, R. (2004) A logistics and supply chain management approach to port performance
measurement. Maritime Policy & Management 31§147-67
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betweenmai | i nes and feeder services. Hong Kongi
Delta and the booming southern province of China.

The port of Singapore is located along the straits of Malacca, which is a main shipping
route between East and West. It veatimated that over 600 ships transit the straits every day.
It is also fortunable to enjoy natural deep waters and harbors which allow it to serve ships with
deeper draughts without necessarily resorting to extensive and expensive dredging operations.
The waterways serving as entrants to Singapore allow even the largest ships to use them.
Singapore does not have typhoons and other natural calamities, which make port operations and
freight movement safe and reliable.
Singapore is located close to sometohe wor |l dés dynamic economi
economic development of these economies started the port of Singapore has already played the
role as an entrepot port serving as a gatewa
economic developnmt and growing trade orientation of its close Asian neighbors have only
heightened its role and entrepot port

Figure I1.4: Location factors affecting port attractiveness and competitions

Port Accessibility Proximity to Feeder
Ports

Space Availability
for Future Expansion

Size of Hinterland

Closeness to High Port
Imports and Exports
Area

) Good Water Conditions
Location (Sufficient Depth and Small

factors Tidal Range)

Closeness to Main
Navigation Routes

Favorable Climate
through the year

Conductive Operating Environment
1 (Low Operating Cost, Economic
Competing Ports and Political Stabilities)

Proximity of

Source: Chew,E,P & Lee,L,H & Tang,L,C2 01 1) . AAdvances in maritime | ogis
World Scientific Publishing. Singapore. p 35

3.2.2 Efficiency
While the geographical location is a prime factor for a gateway status, it is worth nothing

that many ports without such good natural conditions have obtained very big market shares by

1 Guy, E. & Urli, B. (2®6), "Port Selection and Multicriteria Analysis: An Application to the Monthéalv
York Alternative." Maritime Economics & Logistics, Vol. 8, No.2: pp. 15%6.

2Heng, W., Tongzon, J. L. (2005). Port privatization, efficiency and competitiveness: sqingaravidence
from container portsTransportation Researct (39), p 405 424.
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promoting other competitive factors. Tongzon defined competitivenetizeaability to get
customers to choose a particular service over competing alternatives on a sustainable basis. In
the context of sustainability, Ports should think long term and invest for the future, even at the
expensive of shotterm profits.

Efficiency often means speed and reliability of port services. In a survey conducted by
UNCTAD;t ifimen del i veryo was cited to b-pacel maj or
industries where products must be moved to the position to guarantee shippingeiines
reliable service levels. These includetone berthing of vessels. Guaranteed turnaround time

for vessels and guaranteed connection of containers.

Port efficiency can be reflected in the freight rates charged by shipping companies, turnaround
time ofships and cargo dwelling time and efficiency of documentary processes.

The longer stays at berth, the higher is the cost that a ship will have to pay. this can be
passed on to shippers in terms of higher fright charges and longer cargo dwelling tithasand
reducing the attractiveness for them to hub at a port.

Perceptions about port efficiency are also as important, if not more important, as the
actual levels of port efficiency. A record of accomplishment based on number of awards
received gives assamce to customers in terms of quality and reliability. The latter is eminent
for influencing carrierdéds choice of hub port
(classified here as water carriers, freight forwarders, larger shippers anershglpers) that
supersedes the actual port performance.

Port charges are a principal factor driving port choice, but its importance must be seen
in the context of overall costs. Shippers are more concerned with indirect costs associated with
delays, los®f markets/market share, loss of customer confidence and opportunities foregone
due to inefficient service, than with port charges. Port users are actually willing to accept higher

port costs in return for superior and more efficient setvice

3.2.3 Adequate Infrastructure 2

Infrastructure in its widest context refers not simply to the number of container berths,
cranes, tugs and size of terminal area, but also to the quality of cranes, quality and effectiveness
of information systems, availability of intenodal transport (such as roads and railways), the
approach channel provided and the preparedness or otherwise of the port management. If the

1 Tongzon, J., Heng, W. (2005) Port privatization, efficiency and competitiveness: Some empirical evidence
from container ports (terminals). Transportation Research f 305424,

Hercul es E. Har al ambi déé, Palgaadye oppM&Bomit | managkKment
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vol umes handl ed f dandliegxcapacieydthisavill pesult ih g cormyastiog o
and inefficiency,and thus can turn off port users. Furthermore, limited access to current
information about shipment arrivals due to lack of adequate information system will slow the
documentation process and thus the smooth functioning of a port. Without adequatedakr

links, shipper cannot easily move cargo to and from the port, which could lead to congestion,
delays and higher costs.

Infrastructure is generally divided into physical and soft elements. Physical
infrastructure includes not only the operational Ifaes (such as the number of births, the
number of cranes, yards and tugs, and the area of storage space) but also-thedadter
transport (such as roads and railways).

The soft infrastructure refers to the manpower employed. Maximum deployment of both
types wil |l assist in reducing vessel turnart
accommodate more vessels. Ships are continually increasing their carrying capacity and
containers made for larger transport units in overseas container transpoundee
consideration. This scale enlargement requires new and eapgasive transshipment
facilities in gateway ports. In particular, inrterodality is essential for the speedy transport of
cargoes into and out of a gateway port. Without proper lirkate efficiency of a gateway
port may decline due to congestion and delays. Notwithstanding the indirect costs incurred, the
reputation of a gateway port is at stake. Additionally, it must be stressed that the quality of the
hard infrastructure should hbe neglected at the expense of quantity.

Along with hard infrastructure, human resource is of equal importance. Modern ports
providing 24 hour service depend largely on the common efforts of the whole port community.
Employees at different levels whiave a role to play which ultimately contributes to the well
being of a port. Moreover, the intensive use of sbétie-art technology would require more
knowledge workers who specialize in information technology. An effective management of the
human resurce can tap the knowledge embedded in individuals; generating ideas and
innovations that enhance the competitiveness of a port. Shipping lines are attracted to ports with
adequate and superior infrastructure because they can entrust the entire tastainérco
handling while paying more attention to other core activities. Moreover, they can also enjoy
lower charges due to absence of bottlenecks at a port. With increased volumes handled at ports
and the complexity of mothdeeder connections, there hashe faster conversion towards
automation of all aspects of terminal operations from in/out gate to shipside. The use of IT
domestically and between regional and gateway ports is essential as accurate and timely data

exchange is critical to short transitdahigh frequency feeders.
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Besides, the transparency of markiedad thus the power of customenscreases: for
example, having access to information systems of carriers, customers can compare tariffs and
recover causes of defay

Likewise, information tehnology is applied increasingly in logistics. The management
of logistics is becoming the management of information flows. By information technology,
documents of shipments can be made to arrive before the arrival of the goods themselves, so
that the goosl flow can be processed more efficiently. The availability of almost real time
information means that 4situ inventories and storage costs can be reduced. In a nutshell,
operational and communication efficiency, accurate record of transactions andnig\and
minimum paper shuffling are necessary ingredients for future growth. Increasingly, vessels
choose ports as their gateways with good telecommunication networks so that movements of

cargo can be tracked and traced easily and documentation proceésseshor

3.2.4Connectivity?

A recent transshipment study by UNCTAD proposes that veritable grid networks
assembled around transshipment ports where different trade routes intersect and interconnect
have replaced traditional petd-port routes. Bigtransoceanic shipping lines begin to take
advantage of the flexibility and the scope for modulation allowed by the container technique to
reorganize and restructure shipping services to regions of heavy traffic. A gateway port should,
therefore, provideamprehensive connectivity to other ports.

Moreover, time is of essence. Containers awaiting transshipment at gateway ports are costly
and countecompetitive in terms of transit time. Whenever possible, operators should strive for
tight connection betweefeeder and mother vessels. Competitive ports should maintain the
same objectives and encourage port users who support such initiatives with attractive
incentives. To ensure fast connections, ports which employ single or common user terminal
will have advatage over those that require inter terminal transfers.

As the trend towards large vessels continues, operators will require a network of
connecting feeder vessels to aid in the transportation of cargo to and from other-skallow
ports in the neighboringrea. A port that provides exhaustive and fast connectivity to other

ports is capable of assuming the role of gateway port for a defined region.

! |bid p 182

2Chew, E,P & Lee,L,H & Tang,L,C (2011). iAdvWorddces i n
Scientific Publishing. Singapore. p 100

m
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Connectivity also implies frequency of ship visits. Greater frequency of ship visits translates
into more choies for freight forwarders in selecting a shipping line for transportation of their
cargoes, and hence more competitive carrier costs. Further, greater frequency of ship calls
allows for greater flexibility and lower transit time. Thus, the more ship \asisrt has, the

more attractive it is to shippers.

3.2.5 Range of Port Services

Range of Port Services Statistics have shown that vessels are calling at a port for more
than two purposes. It infers that ports should provide a range of services such as bunkering,
pilotage, warehousing, cold storage and other vatidéng services. Inggtantly, they should
be integrated so that the port can be atane stop for ship owners. Besides choosing from a
competitive supply, the present customer also wants to individualize his purchase.

The globalization of industries has resulted in flowsnaterials and information from
a multitude of sourcing and manufacturing points to a diversity of markets with specific
requirements of customer service. Consequently, the routing of logistic chains is getting more
complex. The integral control of activs is becoming a critical factor for competition.

This supply chain management includes coordinating and streamlining activities of all firms in
the chain. A precondition for effective chain integration is the existence of a channel captain,
who can bindall parties and activities. With regards to the individualization of the location
requirements of activities, the streamlining of operations in logistics chains can result in the
spatial separation of activities to relocate every link of the chain at gtimad site. It
necessitates the development of centralized warehousing and distribution which are sometimes
linked to final assemblage and marketing.

Over time, high performance distribution systems will be required. The systems must
beinlinewithand o mpl ement the rest of the shipperséo
flow at manufacturing plants. Ports can experience synergistic benefits from distribution
centers. A distribution center is advantageous because it attracts cargo that bapdet s
through the port. There is a positive relationship between the cargo flow and the ships calling
at the port: the cargo attracts the ships and the ships attract the cargo. From all this, the port
earns revenue. Hence a port can profit not only flwerdistribution center itself but also from
the increased flow of cargo through the port. Thus, an ideal port should provide a diverse range

of services that are highly integrated. The increasing role of ports in logistic management should
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be considered seusly. To provide logistic services, the port must have an efficient distribution
system.

Chapter summary

This chapter firstly reviewed the components of a logistics system for ports. This was followed
by reviewing logistics performance indicators. TPels were categorized. Then the factors
resulting in some ports 6égood performance we
and choice were addressed. The literature came up with factors influencing port performances.
As a port is a node in aigply chain to provide services to the shipping lines and shippers, t
factors selected in Sectiorage all virtually related to port services from different perspectives.
The next chapter will address the research methodology and how the empirical research was
conducted.

1 Tongzon, J. (2007), "Determinants of Competitiveness in Logistics: Implications for the ASEAN Region."
Maritime Economics & Logistics, Vol. 9, No.1: pp-84.
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Introduction

This part is divided into three sections. The first seqiimvides the presentation of the
port company, fAAnnaba port 0. edadhuosedirdthisstedyt i o n
lastly we are going tanalyze the performance measurement in Annaba port in order to examine
its effectiveness therefore the performance measuremesystem affectghe performance

positively and can lead to port competitiveness.
Section 1: Overview of the host organization

1.1 General presentation of Annaba port company

The Port of Annaba is one of the most important and bigoess in the Republic of
Algeria. The Port of Annaba is a port of national interest opened to national and international
public traffic; it is conveniently oriented toward the world's seaborne routes. The city of Annaba
provides the shortest connection sgay between Europe and North Africa to overseas
destinations and connected with the Mediterranean, the Suez Canal and the Strait of Gibraltar
with the world seaports.

Figure 111.1: Annaba port location
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The port of Annaba is a service public economic compgamt,stockcompanysince February

28, 1989. Its share capital of three billion Algerian Dinars (3.000.000.000 DA) is totally owned
by thePort Services GroupSERPORT.
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Table I11.1 Information about Annaba Port Company

1 Company name 1 Annaba port public economic company
1 Headquarters 1 Mole Stork, BP North platform: 1232 Annab
Algeria

1 Number phone 7 (213) 038 86 31 43
1 FAX 1 (213) 038 86 54 15
1 Legal status 1 JointStock company
1 ShareCapital (2016) 1 3.000.000.00&D

9 Assistance to ships
1 Services 1 Handling of goods

9 Stevedoring of goods

9 Total employees in March 2018: 1095

- Frames130

1 Staff - Supervisors220

- Enforcement officers745

1 Total revenue 1 2015:481746045337 AD
T 2016:4801142982,55 AD
1 2017:3902023708,56 AD

Source: adapted from internal documentations

1.1.1 Missions of port
The crucial mission of the port is management, operation and development of port

infrastructure and superstructure, as well as the maintenance of the port domain.

1.1.2 Port hinterland

The field of influence of the port of Annaba spans 14 regions repiegarearly a quarter of
the total population of the country.

Thanks to its strategic position, the port of Annaba is one of the ten (10) key Commercial ports
of Algeria. It ensures continuously the supply of industrial units with imported commodities:
- The carbon for the steel complex SIDER.

-Sulfur, potash for FERTIAL.

A. Channels of communication

A Annaba port is bcated at the intersection of importambde with rail, road and air
communications.

- The national road connecting Annab@uelma RN

- The national road connecting Annab@kikda RN
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- The national road connecting Annabial Kala RN

A Port is attached to the railroad tracks
national network and the Tunisia adjacent; the Tunisiaddrois 80 km from the port of
Annaba.

A The |l ength of the port railway network is
facilities, the grain elevators, the brown sugar handling facility, as well as to the national rail
network container terminal.

A The region of Annaba has similarly a " Med
the port.

B. Location:

-The port of Annaba is located:

-longitude East 07 ° 47' 03 "

-latitude North 36 °54' 11"

-It is sheltered West by the the Edough montthe North by the promontory of Cape Garda,
South by the dunes that extend East to Cape Rosa.

1.2 Port infrastructure and superstructures

1.2.1 Port infrastructure
A. Access and Basins

Tablelll.2: Port Access and basins

Access to the port Basins ofthe port

Long (m) Deep (m) Area (ha) Deep (m)
Fore port basin 245 15 45 14
Big basin 230 13 40 10t013.5
Small basin 183 12.5 9 7t0125

Source: internal documentation of the company

Figure 111.2: Plan of the port

Source: internal document

t

t
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B. Protection Works: thrown 1380 ml which:
Pier of the Lion (North): 980 mlguide blades as (South): 400 mi
C. Berthing facilities:

- They are composed of five commercial docks, the Stork mole used for gear of servitude of
the Port and a position in DukéAlba at the level of the North Pier or pier of the Lion.

- The infrastructure consists of 22 berths totaling 3 685 ml of linear dock with a medium

draught of 9.75 ml and a maximum of 12.5 ml.
Tablelll.3: Number of berths, their length and depth

Berth Depth (m) Length (m) | Assignment of positions | Operator
Quay 1 900
07 9.80 165 General and various good
08 9.50 145
09 9.50 145 Annaba port
10 9.50 145 company
11 9.50 145 Sugar in bulk + oil in bulk
12 9.80 155 Grain (grain terminal)
Quay?2 350
3 8.20 130 Containers and Ro/Ro

ferries cars
4 8.30 220 cars ferries
Quay 3 240
01 8.50 130 Containers, Ro/Ro
02 8.50 110
Quay 4 575
19 9.10 220 Phosphates FERPHOS
20 8.50 135 Potash and urea in bulk |FERTIAL
21 8.00 130 Phosphoric acid + various|FERTIAL
22 8.00 90 Ro/Ro NAFTAL /APC
Quay 5 1360
13 12.50 120 Coal/coke/ore
14 9.50 380 Steel products Sider
15 9.50 250
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Berth Depth (m) Length (m) | Assignment of positions | Operator
16 11.00 155 Phosphates
FERPHOS

17 11.00 130
18 9.50 125 Ammonia/UAN tar / Fuel /FERTIAL

oil NAFTAL
Mole 270
Stork
05 6.00 100 Docking of the tugs Annaba port
06 6,20 170 General and various goodicompany

Source: Internal document

Maximum and minimum draughts of the berths at the commercial harbor are 12.5 m and 8 m,
respectively. Maximum Length Over All (LOA) of a ship that can be handidx @bmmercial
harbor is 380 m
1.2.2 Port superstructure
The port area has 76 ha oédians and water area of 94 ha.
A. Storage facilities:
The distribution of storage areas is as follows:
-50 000 m?2 covered (transit sheds)
-163 000 m2 ofjuayside surfaces.
U Direct management by the Annaba port company
1 7000 m2 of transit sheds (06),
1 82 000 m? ofmedians.
1 Grain elevator.
U Internal operators: 389 134 m2 which:
1 Ferphos: 82 340 m?
Naftal: 54 765 m?
Sonelgaz: 43 977 mz
FERTIAL: 10 545 m
Sider: 2 361 m?
1 Other: 195 746 m?
B. Equipment

T
T
T
T

a) Marine equipments
- 4 Tugs: power: from 1000 to 4120CV.
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-2 Pilot Boats: power: from 584 to 1410CV.

-3 Mooring boats: 03: from 127 to 140CV.

b) Handling equipment

-07 mobile cranes with capacity that varied between 30 and 104 tones

-68 forklifts with capacity that varies between 2 and 36 tones

-03 telescopic@nes with capacity that varied between 30 and 40 tones

-15 straddle carriers of 45 tones with automatic spreaders

-23 transfer sets (tractors + trailers)

-03 loading machines of 0.8 m3

-05 VIGAN gantries for grain processing of 200 to 300 t/h

C) Berth and park equipment

- Post Linear docked 460 Ml.

- Capacity 10,000 DWT container.

- Ship Ro / Ro 4000 DWT.

-A shed (CFS) 2400 M2.

-202 volt electrical outlets for 380 refrigerated containers.

-A fire network.

-Two (02) Scanners we straight trucks.

1.3 Internal organization

In addition to the prerogatives that are assigned by the maritime code, the commercial code and
its statutesAnnabaport companys administered by a Board of Directors. It is managed by an
Executive Director who also has the quality of Rlest of the Board of Directors.

Its activities are orgazed into eight (09) directorates; (04) faperational banches and five
(O5)directorateof support. Thesdirectoratesre headed by directors who are placed under the

authority of the ChieExecutive Officer.

1.3.1 Operational directorates

1- Port Domain Directorate

2- Handling and stevedoringiEectorate

3- Harbor Master Ddectorate

4- Container terminal Directorate.

1.3.2 Support Directions

1- Maintenance Directorate

2- Administraton and Human ResourcesrBctorate
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3- Finance and Accountingif2ctorate
4- Commercial Drectorate

5- Development ectorate

Section 2: Research methodology

Port managers need reliable and accurate information to make informed decisions to
successfully deal with their complex daily operations. The information provided by the port
managers and authorities for the purpose of measuring their port performaiidescihid result
of a careful analysis of data gathered or of data that are already available. There are several
types of data that should be collected and analyzed. This is because there are different terminals
that handle different types of cargoes, aifterent operations, activities and services that are
provided in ports. The robustness of the analysis depends very much on the qualitysddiata
Data should be collected for those predictor variabénd operations that influeng®rt
performance. Ihelps to understand how performance can be improved through identifying the
weaknesses in aspects of the operations. There is a need to understand the problem of
optimizing the time for loading and unloading cargoes to and from a ship at a terminak waiti
time, total time a ship stays in port and clearance time.
2.1 Research questions

The research examines different measurement techniques applied in assessing supply
chain performance. Following this, the research questions have been generaetteted
accordingly concerning measurement techniques applied in Annaba port. The answer to these
investigations and more specific questions helps to satisfactorily arrive at a conclusion about
the research aims.
1. What is the measurement system thatusently applied in measuring Annaba port
performance?
2. Isthe measurement systepplied in Annaba port effective?
3. what are th inefficiencies of th@erformance measurement system of Annaba port?
The answer to these questions requires aepth nvestigation to understand those inputs,
outputs, internal factors and external factors that influence a port's performance
2.2 Research process

The purpose of this research as stated in general ictrodus to analyze Annaba port

performance measurentesystem and to examine its effectiveness. Accordingly, the research
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is an explanatory study that explains the variables that should be included in the measuring
performance of ports.

A performance measurement system is a managerial task where a regsiesd s
should support the port in its current functions in a consistent way. A measurement system
should be strategically oriented and use acceptable parameters rather than focusing on the actual
output of the process. Measures should include financial@mtinancial measures and should
be simple, easy to use and provide fast feedback. Performance measures are a part of a system
that can be used to quantify actions or a process.

The literature review helped to conceptualize the research process. Thelrpseeess
begins with defining the current performance measurement system applied in Annaba port. It
helps to identify the current measures and indicators used to monitor port performance. The
second stage of the process is to analyze the effectivendEsaurrent measurement system.

The purpose is to verify the reliability and adequacy of current measures. This helps also to
determine whether rengineering for the current performance measures is needed or not. In the
las process, proposing a moreeetfve measures have taken place using three measurement

categories: time, revenue and flexibility.

2.3 Data collection methods

Various data collection methods have been applied for gathering data and information
about performance measurement systemshénsupply chain context in ports and in the
operating environment of Annaba port. Also, a mass of information has been collected through

multiple techniques for each key performance variable.

2.3.1 Observationt

It is a technique that involveystematically selecting, watching and recording behavior
and characteristics of Annaba port performance during port visits.

Observations provided additional and more accurate information on the behavior of Annaba
port performance than interviews or questiaires. It helped to check on the information
collected through interviews.

Thirteen visits were conducted between January 2018 and May 2018. Each visit took up
to three hours for observing port operations such as cargo loading and dischargingeat differ
terminals, berth occupancy, storage yards and warehouses, the traffic control bridge, logistics
center, inport transportation and waiting time at berths. All the observations have been

recorded manually by the researcher. Conducting observation &fas hscause:

IRobson, @ea(l20Mo6G) ,ddrdreIshn Wileg & SonsU.K.p 319
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1. It is one of the most direct research techniques.

2. It is used in combination with interviews. Hen observation could therefgoeovide useful
insights into the extent to which there is a correlation or discrepancy between what port
maraegers say and what they actually do.

3. Observing Annaba port operations provided better and direct information.

4. It helped to understand the port managers' characteristics.

5. It allowed the researcher to describe the full complexity of the situation.

6. It helped to identify certain observed problems, such as cargo remaining for a long time at a

certain terminal.

2.3.2 Interviewing

Unstructured and structured interviews were conducted to obtain information about the
operating environment and to expldite causeindeffect relationship between key valies
in Annaba port. Appendix 4hows a sample of the interviews conducted at Annaba port. This
sample is incorporated into this research to explore the beneficial information obtained from
the port's margers and to show how these interviews helped to understand their needs. Also,
they helped to explore those external factors that cause poor performance.

Unstructured interviews aimed to identify some preliminary issues to detewhiole
variables affect @t performance and consequently which required furthedepth
investigation. Interviewing the port director required unstructured interviews where there are
no specific questions, nor order of topic to be discussed. After conducting unstructured
interviews, there was a need to identify the variables that need greater focus and call for more
in-depth information.

This required structured interviews with managers at several levels. Conducting

unstructured interviews were beneficial because:

A It made inteviewees more relaxed to present ideas.
A It permits full exploration of ideas and beliefs.
A It gives maximum flexibility to be to pursue questioning in whatever direction appears

to be appropriate.

Structured interviews with the port personnel follown@destions focused on thdsey
variables that had surfaced during the unstructured interviews. Interviews involved oral
guestioning of respondents, and answers to the questions posed during an interview was
recorded. Visual aids such as port maps and angparts used to explain the important factors
influencing port performance. conducting structured interviews were beneficial because:

A It allows for a wide topic area to be looked at.
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A Quick and cost effective to get directly needed information.
A It allows for easy data analysis.

Managers at several levels were interviewed including the port commercial director,
operations manager, logistics manager and operation supervisors. The commercial port director
was firstly contacted to explain the purposthed research and to get permission for conducting
interviews with the port managers and employees. Also, he helped to select the interviewees.
This was useful to avoid any unwillingness or inability of the interviewees to participate, to
keep interviewe® motivated to respond and to provide reliable information and to restrict bias.
Table 111.4. details the interviews that were held at the portagers' offices at Annaba port.

Table I11.4: Interviews conducted at Annaba port

Interview Interview date Interviewee

Interview 01 05-02-2018 Commercial Director
Interview 02 28-02-2018 Chief harbor master
Interview 03 1503- 2018 Container terminal Directo
Interview 04 01-04-2018 Operation manager
Interview 05 24-04-2018 Cost control Director

Sourcedeveloped by student

Conducting interviews was useful because:
1. It provided an opportunity for the interviewee to give more detailed information.
2. The statistical data became richer and fuller with contextual information.
3. The data have been colletia a natural setting.
4. An interview was a particularly useful tool to enstand the experiences audions of each
individual respondent.
5. It provided an opportunity to explore respondents’ views.
6. It provided the researcher with an opportutotgbserve and record the nonverbahavior
of the respondent.
2.3.3 Other data collection

Apart from interviews and observation, documents were used to collect secondary data.
Documents include two categories: specific documents and conteiicaients. Specific
documents refer to those directly relevant to the topic of the research, such as publications and
memoranda. Contextual documents encompass such mwdoplces as company brochures,
datafrom the internet, databases, documentationrapdrts of industrial associations, which

provide an understanding of the company and port background.
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The data gathered are statistically analyzed to deterifi the hypotheses generatade
supported. It helps to analyze the relationship betweenthé pbs per f or mance and
cargo remains in the port. Different types of data weedlae from Annaba port. Theslata
included:

1. General statistics such as total land area, total water area and total length of berths.

2. National fleet, suchs classification according to type of ships, age classification according
to type of ships and classification according to types of owner.

3. Ships registrations, such as registration in territorial water and registration in international
water.

4. Porttraffic, such as number of calls, berth occupancy, storage utilization, handling rates and
total handled volumes, 4iport transpdation and equipment capacity.

Data have been collected according to the four types of cargoes handled in Annaba port,
namelygeneral cargo, dry bulk, liquid bulk and containers. Data were available and have been
collected on a monthly basis. For each type of cargo, port's traffic data have been edited, keyed
and a categorization scheme has been set up to cover those opetaitasranal. For this
purpose, different categories of port operations have been placed into five categories. Each
group comprises operations that have the same purpose. This helped to understand and analyze
the data collected relating to the key variabRort visits and interviews helped to access the
port traffic and capacity archives that in turn helped to identify key operations that influence
Annaba ports performance. Selected operations have been verified by the port managers and
directors throughnterviews and observations. Data were keyed and checked to see whether
there were unusual observations in certain months.

Data analysis helped to test the hypotheses dpgdlfor the research. Also,helped
the variance between the actual and estimptetperformancetlindicatedthe reliability of
the data collected.

Section 3: Data presentation, analysis and interetation

The aim of this section is to analyze the current performance measurement approach
applied in the port of Annaba and to exaenits effectiveness. Different research methods have
been applied for this purpose; including interviews, paromes port visits, observations, the

internet and the literature review.
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3.1 A Number of calling ships

The Annaba Port Authority takes intonsideration that the number of ships calling into
the port is the key prerequisite to measure the port performance. The port authority believes
that determining the number of ships calling at the port helps to understand the streamline flow
of all typesof cargoes. It shows the inbound and outbound volumes of cargoes. Also, Annaba
port believes that determining the number of calling ships will contribute to forecasting future
volumes. The number of calling ships comprises two key performance indicatorisenof

calling ships and number of shipping lines.

3.1.1 Number of calling ships

Annaba port records the number of calling ships per month as a key performance
indicator. Thenit compares total number of ships and total volumes handled in the port on a
monthly and yearly basis to show if there is an increase or decrease in total number of ships
calling. An increase or a decrease in the number of ship calls is being used as an important
indicator to identify performance.

Tongzon (2009) argued that theipher frequency of ship visits translates into more
choices for freight forwarding and shipping agencies in selecting a port. He emphasized that
increasing the number of calls gives more flexibility and lower transit time and transport costs.
However, he @l not evaluate the congestion and overbooking that may arise due to an increase
in the number of calls, as well as the extra cost generated by this congestion.
The number of ships calling at Annaba port has increased significantly since its opening in
1963. The port received 986 ships in 2015 as shown in Figure Ill.1.
Interviews and the port records indicate that APA considers an increase or a decrease in a
number of ships as an indicator for assessin
thepos t 6s directors, it was concluded that AP/
example, APA decided to expand the port facilities in 2005 following a 25 % increase between
2001 and 2005. It is important to highlight that the number of calls inaigthre total number
of all types of ships calling at the different terminals.

1Tongzon,J.Z 00 9 APor t Choi c e Tensgortion &kesgalch Paf B5r pw. 486185 r s
g g Py
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Figure 111.3: Total Numbers of Ships Calling Annaba Port from 1996 to 2017
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Source: adapted from different internal documents

APA categorizes the ships calling at the potb two categories: container ships and
general cargo ships. In this way, APA sets a strategic plan for future forecasting and expansion
at certain terminals. However, the port's records, governmental publications and interviews with
terminal managers rewaled that the port records the number of ships for other types of cargoes
such as liquid bulk and dry bulk. Little attention has been given towards these types of cargo
by the port managers in the process of evaluating the performance. Dry bulk shijistedns
about 33 % and liquid bulk ships represented about 9 % of total ships called at Annaba port in
2017. From the port manager so perspective,
performance occurs normally when the number of container and bearga ships increases.

They believe that any increase or decrease in the number of ships of both types will, in turn,
affect total volumes handled at the port.

As discussed in the literature, most current performance measures focus on
containerization rher than generalized cargoes. Interviews denoted that containerization
measurement is easier, where containers can be easily classified into standard sizes or
dimensions. Standardization facilitates quantifying the number of handled containers, and the
number of stacks and trucks can determine how many containers can be carried.

However, APA (2017) announced that general cargo ships account for between 50%
and 58% of total ships called at the port. Also, liquid bulk ships account about 11% and dry

bulk ships account about 33% of total ships. Therefore, relying solely on the number of

container ships is not appropriate for measu

Measuring Annaba port performance in terms of the total number of calling ships, either
container o general cargo ships, is inadequate and it does not reflect port performance. This is

because many container ships, for example, may call at the port carrying only a small number
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of containers whilst some general cargo ships may only carry light cangan€hns that there
are other indispensable variables that should be taken into consideration in measuring the port

performance in addition to the number of ships.

3.1.2 Shipping Lines

The liner trade plays a major role in providing efficient and-effettive movement of
cargoes in modern logistics systems, particularly in ports. Liner shipping is a major link in
global supply chains and in ports, as it involves the transportation of high value and more time
sensitive cargoes. Shipping lines are more ngmd than the tramp industry as the port will
receive benefits from liner ship calls in terms of regular stevedoring operations, larger quantities
and optimum utilization of the port facilities.

Shipping lines are used by APA as a key indicator for maagsport performance. This
is because shipping lines are considered as one of the main port clients. Each shipping line
possesses a humber of ships, which call regularly and frequently at the port on a scheduled
basis. Thus, when a shipping line movesshgps from one port to another, this negatively
affects port performance by reducing the number of ship calls. In Annaba Port, the number of
container ships decreased between 2013 and 2014 by 115 ships. The port operations manager
explained that the reastwehind this decrease was due to:

1. The Maersk shipping line moved its ships to Oran Port.

2. The Maersk shipping line recently took over P&O and NED Lloyd, and then redirected all
their ships from Annaba port into Oran port.

3. C.M.A shipping line hasoved 30% of its container ships to Tangier Port, Morocco, due to
inadequate depth in Annaba for its new ships.

However, the researcher argues that the movement of some shipping lines from Annaba
to other ports has not necessarily had a negative effethasnew shipping lines have begun
to call at the port. It is observed that some shipping lines moved from Annaba port, while other
new shipping lines called at the port. Between 2003 and 2006, the port records displayed that
some shipping lines moved thehips to other ports as discussed above, and four new Chinese
shipping lines have started to call at the port.

On the other hand, observation and port visits showed that Annaba port suffers from a
lack of feeder ships. Shipping lines are competing enMediterranean basin through sailing
mother ships to serve North Africa markets. Mother ships are normally being served by feeder
ships. A small feeder ship is a small container ship normally operated by independent operators
to serve between a hub pontcbother smaller ports nearby. A lack of feeder ships causes some

shipping lines to direct their mother ships to other ports. This may explain why those shipping
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lines left Annaba port. Generally, the number of shipping lines visiting Algerian ports is
affected by infrastructure which is in poor condition due to lack of quays, equipment, facilities
and maintenance.

It is concluded that APA measure their port performance according to how many ships
call at the port and how many shipping lines currently atlthe port. A more effective

measurement system is needed to assist in the identification of problems.

3.2 Time measures

The value of time is very important in ports. Any delay in loading and discharging
cargoes would lead ships to spend more time at bamtd other ships will have a longer waiting
time in anchorage areas. In addition, ship owners will be dissatisfied due to an increase in the
ship turraround time. In Annaba port, berth occupancy is used as a performance measure.
However, higher berth esapancy may result from operational delays resulting in a ship
spending longer at berth. Hence, high berth occupancy might be due to longer occupancy by
fewer ships. Thus, berth occupancy is not an appropriate performance measure.

Port records and interwes showed that APA has records for standing times, berthing
times, unberthing times, berth occupancy time and clearance time. But the interviews showed
that the port managers use only berth occupancy in measuring performance, with no regard to
other meases.Figure 111.4. displays the ship turaround time in the port of Annaba. The line
from point 1 to point 7 presents ship ttaround time as the total time that a ship stays in port.

An increase occurring at any stage on the line between 1 and 7iselithe ship turaround
time, and vice versa.

Figurelll.4: Ship -Turn -around Time in the port of Annaba
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Ship Turn round +

Source: adapted

Increasing a ship turaround time might be due to a delay in operatibigurelll.2
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divides the operations into seven parts. The delay could be due to unavailability of berths,
unavailability of required storage areas, inadequate of cargo handling equipment, or limited
port productivity to meet the increasing number of ships. The sevengra determined in
Tablelll.5 .

Tablelll.5: The seven Parts of Ship Turraround Time

Time Operation Time Description

Ship turn-around time Time between 7 and 1 Refers to the total elapsed time thg
ship stays in port from arrival unt

departure

Service time Time between 6 and 2 Refers to the total elapsed time
provided pilot until departure date

Time at berth Time between 6 and 3 Refers to the total elapsed time o
ship at berth until leaving berth

Operating time at berth Time between 5 and 4 Refers to the total elapsed time
starting the operations until terming

the operations

Preparing for operations  Time between 4 and 3 Refers to the total elapsed time o

ship at berth until starting operatior]

Time elapsed toarrange  Time between 6 and 5 Refers to the total elapsed time frg
documents the termination of the terming

operations until departure date

Source: adapted

APA collects timerelated data to inform Dockers. This helps shipping agencies and
middlemen tgrepare adequate and proper handling equipment. These data are waiting time in
port and in anchorage areas, and they are used to evaluate berth performance only.

3.2.1 Ships waiting time
Tableslll.6: Total waiting time in port U: days

2013 [2014 |2015 |2016 | 2017
Nbr of calls 922 |926 986 |777 |685
Ships Waiting Times in Anchorage Areg1.92 |1.97 |2.05 |1.41 |0.87
Ships Times at births 3.80 (3.84 |3.68 |3.37 |3.16

Source: Commercial department

Table II.6. shows that the ships time at bsthas increased from 3.80 dg@gs ship in
2013 to 3.84 days per ship in 2014 which lead to an increase of ships waiting times in the
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anchorage areas from 1.92 day per ship in 2013 to 2.05 days per ship in 2015. An increase in
waiting time in the anchoragarea resulted in an increase in the waiting time in port. This was
due to increased handling rates, unavailability of storage areas or to the limited number of berths
(or their lengths).

This means that there are other predictor variables which inflweaitiag times in port
and at berths. These factors should also be determined and incorporated into the design of a
measurement system. Also, it has been observed that APA ignores other important factors such
as standing time. It is not efficient to usaiting time in port or at berth in correlation only
berth with occupancy. Other factors should be considered, such as berthing timeethurg
time, standing time and clearance time. Also, waiting time and standing times should be
considered in a diffent way to measure performance.

It is observed during the port visits that work at the container terminal proceeds very
lowly. APA claims that this slowness is because the operations managers apply two different
systems for loading and discharging contesne a single terminal: Rubber Tire Gantry (RTG)
system and reach stackers system. This results in handling containers slowly. However, the
researcher argued that the RTG system can be used iddmglty operations for handling full
containers, while #reach stackers system can be used irdiemsity operations for handling
empty containers. Hence, using two handling systems in a single terminal do not necessary lead
to slow operations.

Observations found out that increasing general cargo berth oayupas not solely
due to increasing the number of calling ships, but was due to misusing cargos handling
equipment on berths, improper planning of the transportation network inside and outside the
port and the improper planning applied in the storage aoeawet the increase in demand.
Operators at Annaba port are usually bagging grains, sugar, and cement using bagging units at
the general cargo berths, and then they load bags into trucks. They claimed that this handling

method triples the time to disclgara ship.

3.3 Total tons handled at the port

APA focuses their measurement on sea access. It applies the economic and financial
indicators which are usually related to the maritime side. The commercial port director argues
that those indicators can helpdetermining the actual port performance. These indicators are
gross tonnage (GRT) and twesfyot equivalent unit (TEU).

However, the focus is on containers where calculations are easier than for other types

of cargoes. Thus, managers record total ingpantd exports to provide a total number of TEUs
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handled at the port on a monthly basis. TEUs have always been used as a measurement of
productivity for container terminal output.

Figurelll.5: Total Containers and Gross Tonnage Handled in Annaba Port
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Source: adapted from annual documents.

Figurelll.5. shows that there was a decline in total gross tonnage between 2015 and
2017, while there was a decline in number of containers in the year 2017. Usually, SERPORT
applies this indicator (total tons handled)neasure the overall performance of all Algerian
ports and the Algerian maritime sector. Containers are usually handled in special terminals in
ports, which are known as container terminals. The container terminal is the interface between
sea and land antius it is a critical link in the supply chain by means of which containers are
delivered to final port clients. A container terminal is a special facility that provides a package
of services and activities to handle and control the flows of containenssigs to the port
and vice versa. As a result of its importance, the performance of container terminals is often
used as a proxy for overall port performance.

The efficiency of the container terminal system occurs in case of coordination,
cooperation anchtegration between all these participants. In Annaba port, managers claimed
that the performance of the container terminal decreased between 2016 and 2017. It seems
apparent that the reason for this decrease was caused by moving some shipping lees to ot
ports such as Oran Port.

However, observation and port visits revealed that the reason for this decrease was due
tononi nt egration between all participants in t
the question isvhy is there no integratiobetween all participan®sThe researchargued that
every participant in Annaba container tamal has a different goal. Frothe standpoint of
terminal performance, the terminal operators have a goal to focus on minimizing handling cost
per containeand maximizing profit; for the port authority, tineain goal is to increase the

annual throughputs and to ensure that all facilities are fully utilized; for the stevedores, the main
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goal is to increase total containers handled; andHfimping lines, thenain goal is to minimize
the waiting time for container ships in the port. Therefore, they have different goals where each
party tries to accomplish his own goalgjaedless of other participanisg o.a | s

In order to measure the performance of the termihas important to quantify all
activities that are provided within the terminal. Theséivdies comprise storage area,
transportation infrastructure, handling equipment avditgpiayout, container freighstation,
custom regulations, safety rulesnpvironmental dws, and intermodal schedulingctually,
APA does not consider all of these actesti It focuses only on how many containers are
handled at the terminal with no regard tbestactivities. This makes thisdicator inefficient
in measumg the terminal and poregpformances. Hence, the currpetformance measures that
are being applied in Annalport are not sufficient as thelp not consider relevant variables
and focusing on containers.

As mentioned earlier, the port managers takedntwsideration the total tons handled
of containers and general cargo in measuring thegasformance, with no regards ather
types of cargo. However, port records show thdeerease or an increase in thember of
ships and volumes of other typescafgo caraffect the port's performance.

Figurelll6: Tr af fi ¢ by cargo type
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Source: adapted from annual documents

Figure 111.6. shows that there was a decrease in the number of grainishipsyear
2017 by 7 ships comparing to 2016, consequentlytiaatity handled of the grain reduced by
209 481tons, (101054 tons of grains in 2016 and 8913 tons in 2017)

1Management repofor 2017 p 11



Chapter Ill: Analyzing the perfo rmance measurement system dknnaba port 82

Interviews displayed that there were two sectors owning and distributing grains; public
and private sectors. It was observed that thegersegere the cause of the decreasing number
of grain ships in Annaba.

The public sector owns a higher quantity of grains than the private sector. Hence, when
the public sector reduced the quantity that was planned to be distributed according to the proper
schedule that has been set by the purveyance association, this caused a delay in the discharge
rate. Consequently, it caused a commutation at the grain terminal inside the port. This
commutation of wheat results in reducing the efficiency of cargo handmipment in the
grain terminal, making congestion in storage areas and yards in the port, and affecting the flow
of grains from ships to the storage areas. Therefore, two indicators can be concluded here. The
first indicator is the distribution prograaf wheat from grain terminal in Annaba that do not fit
the capability of equipment in term of discharge rdtee second indicator is the transport
network that links the grain terminal with the resthe country. APA records showed that the
average numdr of trains that have been udedcarry wheat is two trains per day, while the
average number of vehicles in raagnsport that have been used to carry wheat is 58 vehicles
per day.

On the other hand, it was found that the port managers rely on exp&ined
gualitative methods rather than quantitative methods in measuring the performance of such
cargoes and the optimum capacity that can be carried by means of transport. In other words,
there is an improper plan in place for total cargoes at thertakrhiandling rates of equipment
and capacities carried by different modes of transport.

In addition, there was a decrease in total quantities of agricultural products that were handled
in the year 2017 by 165 111tons than in the year 2016s was duect
U The government:
1 sets quotas famporters according to demand leY&t each region
1 sets a price threshold for resale products.
U Limitation of imports of resale products
U The balance between demand and supply and the market price;
U Facilitation ofexports of agrdood products;
U Economic crisis;

U unavailability of efficient handlingquipment

Ubid p 11
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in 2017, Annaba port was received only one-feary ship with a movement of 546
passenger@nbound + outbound); the rest of the stopovers were transferred to the port of Skikda
because of the allocation of the premises located at quay warner levels, of which the canal
station is considered, to the project of realization of the port terradessted to the
concesionaires Hotel Industry Companies.

It can be concluded that APA measures their performance in terms of the total number of
ship calls and total volume handled per month, regardless of other factors and variables which
have greatffects on port performance such as inefficient handling rates that can lead to an
increase in berth occupancy rates and harbor congestion.

As a performance measure, berth occupancy is being applied to aveigbokarg.

Tongzort claimed that calculatingerth occupancy does not help to identify weaknesses
at berths. It is obvious that the port has no formal performance measurement system. Current
performance measures and indicators are insufficient and unreliable, and designed for
containers and generargo, nor for other types of cargoes.
Talley? argued that a port should not only be caned with the physical handlingf cargo,

but also whether it can compete for attracting more volumes and clients.

3.4 Equipment and storage measures

Loading and unlading ships can improve the efficiency of quay cranes and improve the
performance of the container terminal and all other terminals, which in turn affects the port's
performance. The gross number of crane hours is the total time during which the cranes have
been used, irrespective of the delays, whether due to breakdowns, operational delays or external
factors such as rain.

Quay cranes are the most expensive single unit of handling equipment in port container
terminals, and because of this, one of the kegratpnal bottlenecks at ports is quay crane
availability. By improving quay crane utilization, ports can reduce ship-awoand time,
improve port productivity and improve throughput of freight transportati@n improving
crane efficiency, ports havendertaken various projects such as renovating and adding
terminals, constructing and expanding intermodal facilities and implementing new IT
infrastructure.

Because crane productivity is so important, ports have also invested in various crane

utilization improvement strategies. There has been little academic research that addressed

1 Tongzon, J. and Sant, L. (2007); opcipp.477492.

2Tall e y, W. (2007) APopter g e eResenrehaimansportatianrfEcoacnzs brymi ¢ s
pp. 499516.
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the problem of double cycling, or measuring crane performance in ports. Port research typically
focused on strategic design planning issues, such as the number of birthsg tfestizage
space and the number of various types of equipment to install.

Other operational planning and control problems have been addressed including berth
scheduling, quagrane scheduling, stowage planning and sequencing, storage space planning,
anddispatching of yard cranes and prime movers. To date, most of this work utilizes queuing
theory and stochastic models, simulation, and classical operations research techniques such as
routing, network, and scheduling problems.

The degree of efficiency ofacgo handling equipment can also affect cargo throughput
at a berth, cargo handling cost, and the distribution cost. Port managers and authorities select
the most suitable types of cargo handling equipment that can attract tonnageli8eatitied
thesefactors that influence the determination of suitable types of equipment as follow:

1. The nature of cargo

Weather and tidal conditions

. Type of vessel

Handling cost and general safety

2
3
4
5. Competitive situation with other ports
6. International trade
7. Resources available at ports
8. Maintenance costs

In Annaba Port, a private company is responsible to operate these cranes and equipment
that are currently used in handling, loading and discharging cargoes. ARKAS Algeria started
operation on 06 August 2011t deals with international shipping lines for loading and
discharging cargoes, such as CMA, MSC and Maersk,

Table I11.7 : Time sheet

Name of the ship: PINARA.

Type of vessel: Containership

Post alongside: 01.

Date start of the O/C: 01/03/2018 19:30
Date end of O/C: 04/03/2018 16:10
Nature of goods Containers.

Type of container: Containers.

! Branch, A. (1997) Elements of Port Operation and Management. U.K.: Chapman and Hall
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Crane Winch Total
NBR overall Cts inbound: | 107 NBR overall Cts inbound: 37 144
Tonnage Global inb: 2408 T |Tonnage Global inb; 833 T 3240T
NBR overall Ctooutb: 37 NBR overall Cts outb: 5 42
Tonnage Global outb: 163 T Tonnage Global outb: 22T 185 T
NBR overall Cts inb/outb: | 144 NBR overall Cts inb/outb:: 42 186
Tonnage Global inb/outb::{2 570 T [ Tonnage Global Cts inb/outb:: |855T 3425T
Number ofemployed team{] 3 Number of employed team: 2 5
Total hours gross: 18:30:00 |[Total hours gross: 12:20:00 [30:50:00
Loss of time crane: 7:55:00 Loss of time winch: 6:40:00
Total Global losses of time: 14:35:00
Total hours worked crane Total hours workeavinch Total
Crane 10:35:00 [Winch 5:40:00 16:15:00
Means employees cranes:| 3 Means winches: 2

Performance by/team/hours Total
Crane 14.4 Winch 8.4 22.8

Source: Handling department

Table 111.7. shows an example of how the performance by team/haalgsilated in
Annaba port.

However, ARKAS ignores other important factors such as storage areas. Whilst the total
number of ships and total volumes have increasedtbeeyears, the port capacityfised at
19 million tons a year. More storage areasgdgand warehouses are required.
Also, less attention has been given to the equipment capabilities at other terminals. APA should
focus on investing on dredging more depth at certain terminal, regardless of replacing existing
cranes and handling equipments inefficient to ignore storage capacities in any measurement

approach.

3.5 The Effectiveness ofAnnaba port measurement approach

Interviews with general managers proved that the port does not consider storage
measures in measuring the pperformance. APA argues that the port has huge storage areas
and warehouses, and any increase in demand in future will not cause a real problem.
It is obvious that Annaba port managers focus on productivity measures more than performance
measures in assésg their port performance. Other managers misunderstand the difference
between these two concepts. It is very important to distinguish between port productivity and

port performanceProductivity is a measurement of the effective use of port resourcefers
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to amount handled per terminaVhile performance refers to how to improve the understanding
of the factors of productivity and how they are related to each other.

Observationally, every manager and partioipan Annaba port has a primary
responsibility in achieving a productive use of resources in different activities. But no integrated
performance measurement system has been applied to measure the port performance. Partial
measures are currently used inraba port. As in other Africateveloping countries, managers
usually apply partial measures and focus on productivity rather than performance.

As discussed earlier, the port authority and managers take decisions based on how many
ships call at the port and how many tons are handldeeipdrt, as mentioned Figure 111.3 .

Following the traditional approach of measurement, Annaba port performance is evaluated
relative to its performance by comparing its actual throughputs over titeenis of tonnage
and number of container.

Current gstemrepregntsthe performance dhe terminakather than th@erformance
of the port anatonsider cargbandling as the mairctvity, with little regard to other activities
which play an important role in the port operations, such as

1 Storing,

1 The waiting timefactor,

{1 Loading and discharging est of cargo handling equipment.
Considering thexternal factors, there is a deficigrio current measurement systéomwards
the landsideperations. For internal factors, ship tamound time, berth @tpancy and dwell
times have ndbeen considered.

I't can be concl uded t ha tportappoaghandintérdgewsna n a g
with the portés operations managers addresse
1. High berths occupancy thaatis to traffic congestion and lower berth productivity.

2. Low handling rates at different terminals.
3. Improper handling methods, particularly in the general cargo berths.
4. Poor infrastructure of roads and rails inside the port.

5. Insufficient storagareas.

3.6 Recommendations

Currently, Annaba port has no formal measurement system and the port magelggers
on a limited number of measures to control and manage the perforrBaneee propose for
the APA to investheavily in data collection capabilities and supporting information and

communications technology platforms that lower data collection and analysis costs.
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In orderto implement an adequate port performance measurement system that can
provide for port managers aghi quality tool for makinghe right decisionthrough:
3.6.1 Consideration of a ship turraround time

The port performance measurement system should take shiartumnd time into
account. The literature showdtht current measurement systertludeghe total time a ship
stays in portlt is obvious that this measure has previously been used for different purposes,
such as ship output. The contribution was to examine the impacts of the skapoumd time
on how long cargo stays in port. It is aeguthat the time a ship spends in port or at berth is
important to be considered as it carries cargoes and it cannot be discharged until a ship is at
berth and starting discharging operations.

Within time measures, the port performance is determinedWwynhch time cargoes
remain at portsaverage vessel time at berth, average waiting (idle) time, tons per gang hour,
TEUs per crane/hook hour, and dwell tinlehelps Annaba port to control the port users'
response time. It also aims to help the port managers by completing operations faster and to
meet promised delivery dates reliably
3.6.2 Revenuand costmeasures

Hence, there is a need to integrate nforancial measure§uch as:

1 Total cost for a trade transactipart & terminal charges per throughput ton

Port charge and port dues of ship
The charge per TEU
Document processing cost
Customs cost
Expenditure
Inland freight

Total logistics cost

= =4 =4 4 A4 A4 A4 -

Pilotage fes, storage cost, rental of port property and land
{ Tax revenue/ customs revenue
Revenue measures need to be considered in the port performance measurement system for
the following reasons:
1. Any operation at ports generates costs which need to be passed on to the customers to
create revenue for the port. This information can help in determining a port tariff

system. The performance measurement system should be inclusive. Time refers to how
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long it takes to move cargo, while cost and revenue measures refer to how much it costs
to use the required facilities to move cargo and the estimated total revenues and income.

2. A system needs to use a set of balanced measures that present financial-and non
financial indicators. Bichdy2007) argued that quality and time measures present non
financial information for port manage Hence. Revenue measures shob&l
integrated into the system for providing financial information for the port managers.

3. Providing reliable quantitative information for productivity, cost and revenue
performance helps managers to improve their port performance.

4. Asdiscussed previously in the literature, current measurement systems rely on financial
principles which are consideredasole measure in most systems.

5. In Annaba port, financial gains can be achieved through reducing time. Cost which can
be saved due to reducing times can be used as a performance indicator in determining
the port performance. It is commonly knowndsspatch money.

6. Financial principles help the port managers track port performance on the chosen key
performance variables.

7. In ports, demand is differentiated by time of day, day of week, type of cargo, speed,
and so on. It makes it more difficult to ansdg and forecast demand using only time
measures. There is a need to understand the way in which facilities satisfy these needs
in term of revenue.

8. Efficient and cosef f ect i ve infrastructure IS a ¢
competitive advantage. Tleeis a need to understand and analyze the sources of port
costs and revenues.

9. APA has no formal system to determine total costs and revenues. Ports have to submit
all revenues to the Financial Ministry and receive all their expenditures from the
Ministry of Transport. Hence, efficient port performance system aims to add visibility
to revenues created by the port.

3.6.3 Flexibility measures
Flexibility measures need to be considered in the port performance measurementogystem
calculatingport utilizationand capacityberth, facilities, etc.jor the following reasons:

1. 1 't hel paag@roand dgedtors in choosing a suitable port strategy

1Bichou, K. (2007) AReview of Port Performance Approa
Framework to Port Pe ffrangportaton EcenormBicin pph56#688k i ng
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2. It helps to cope with any handling technique. The purpose is to handle a fluctuating
traffic demand.

3. Flexibility measures helps to provide a contingency plan in ports.

4. It helps to introduce new philosp hi e's i n m aopeeatpnssgch gsor t s 0
partnerships and strategic alliances.

5. Port infrastructure design and port planning requires to consider flexibiisures.

It aims to reflect the strategic objectives of the port authority that should be considered

in the master plan.
Chapter Summary

Currently, APA applies certain indicators and measures for evaluating port
performance. Current measures are usefmaasuring containerization and container terminal,
but, it does not reflect performances of other terminals where TEU's are not relevant. Also, the
performance measurement of other terminals and cargoes is monitored by the total number of
ships and the tmmage of cargo handled. Since the main assets of the port are its berths, APA
measures the performance of the berths in terms of the throughput handled per berth; berth
occupancy. Many operations have been ignored in current measurement approach, such as
berthing time, urberthing time and standing time.

Two key indicators have received greater attention by the port managers, with no regard
to the measures and predictor variables that influence the port. These two indicators are: the
number of ships and total tons handled. Therefore, the current measurement approach is
inefficient as itdoes not provide feedbackali weaknesses at the port, does it determine

port performance.
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Gener al concl usi on

The final part of this research will cover the conclusion and limitation of the study. It is divided
in three parts. The first part is conclusions, second part covers the limitations of the study, and

final part includes further areas for research.

The growth of international trade between countries has expanded the derived demand
for the maritime transpbmdustry, especially ports. Port managers face difficulties in assessing
their portdés performance as they work in a d
it was found that many earlier studiaacgal measu
principles. Later, attention was shifted towards combiningfir@ncial measures in parallel
with financial measures.

Different approaches and frameworks were developed for assessing the performance of
ports for different purposes, through usingaamge of techniques including, econometric
techniques, engineering techniques, operations research techniques, mathematical techniques
and simulation and other different techniques. It was found that no formal measurement system
has been recommended in {sor

Contributing to the knowledge regarding this gap, this research was to analyze the
performance measurement system in Annaba port undertaken with the general aim of
examining its effectiveness, t his havsanar ch s
performance measurementy st ems af f ect t Whereby,dhe tesegrah wsor ma r
designed to answer the research question. It began by reviewing current supply chain
performance measurement systems, designs and categories. This thendethpoedensive
discussion of these measurement systems and frameworks applied in ports.

The research findings can answer the question that current measurement approach applied in
Annaba port was inadequate because these measures:
1 Aim to maximize productivit through maximizing outputs or through minimizing
inputs for given outputs.
1 Focus on measuring productivity for a certain terminal or terminals rather than for the

port as a whole. They emphasize terminal operations rather than port operations because

a port has many terminals and normally handles more than one type of cargo and

measuring just one type of cargo is not considered sufficient to reflect a port's

performance.



Gener al concl usi on 92

1 do not meet a strategic focus, by relying heavily on cost measures and financial

principles.

That s why, developing new effective perfo
by applying appropriate measures and reliable key performance variables that influence port
performance and present t he typesoftcargoesbgndied,at i on
which can help the port managers to assess and control the performance of their port.
Feedback received from the portds operations
thatThe performance measurement system of Annaittaspnot effective and does not lead to
improved performancehe null hypothesis ()l is accepted as the research hypothesis is true.

The portds operations managers indicated th
performance measuresintermgoét t i ng detail ed information f
enabling them to assess performance, monitor monthly operations and acquire visibility

concerning the port's revenue. The alternative hypothes)sgiiejected.

These are some of the limitations that were identified during the research:

A There were |imitations of port managemen
performance measurement is relatively new area of research.

A Thi s r es ermPort GCompamyswhibhavasealifficuit for me as business student,
to understand some terms and processes, which were relevant particularly to seaside
transport thus, this required longer time to understand and translate them from French
to English language.

A Another challenge was difficulty managin

research, so, it was therefore a challenge to finish the dissertation on time.

The following areas of research require further investigation:

1. Future research could beonsidered on using regression analysis to examine the
relationships between key variables, operations time and cost related variables.

2. ltis proposed to collect qualitative data, such as managers' behavior and attitudes.
This will help to understand hotlie managers at Annaba port deal with changes in
demand, the decisiemaking process and their plans for future development.

Currently, there are no qualitative data available due to confidentiality.

3. Future research should investigate the incorporation of safety, cost, environmental and

security measures into the port performance measurement system. Safety measures

aim to reduce the number afcidents at ports drto provide workers protectio
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Appendix 01: A Sample of Interviews Conducted at Annaba Port

Interviewee: PorCContainerTerminalDirector i Annaba port authority

Date: 15th March, 2018lace: AnnabaPort

- Define yourself? And define your job description?

|l tés a great honor to me to be a Container
port. This was after the term of almost three years | spent as Commercial Director of Annaba
port. | experienced the finer details of the port development stage and | was one of the
participants in the mechanization of the port system.

- How do you see thport of Annaba fronthe strategic point of view?

| see Annaba port is characterized by its unique location near the Europe and it is close to the
international coastal road. Also, the port is connected by different means of transport, namely
road, railway and ait

Q1: how do you calculate and measure the port performance of Annaba? Do you have a
performance measurement system, either applied by the port or by the Ministry of Transport
and the Maritime Transport Sector?

There is no system in the sensasueement system, whether electronic or manual, but we use
of sacalled performance indicators, which help to take decisions.

Q2: how is this done? Can you explain it in detail, please?

First, the focus is on the number of vessel calling the port andtdlesblumes handled, which

are currently used in measuring performance of both terminals and the port as a whole. We
review a number of ships and total volumes handled over the years and measure any increase
or decrease as an indicator to assess the perdoce of the port. For example, the performance

of the port declined in the year 2017 due to 685 vessels calling compared to 777 vessel calling
in 2016, with decreasing rate by 12%

Q3: does this mean that you rely on these indicators (a number ofacallsotal volume
handled) in measuring a port performance?

Yes, decisions have been taken according to any increase or decrease in these indicators.
Q4: but there are other factors that influence port performance?

Yes, in 2016 the amount of ships decredse@09ships and then there was a sharp drop in
2017 by 92 ships. This was for the following reasons:

- The withdrawal of Maersk line of Annaba port calling Oran port.

- Maersk line has taken all shares of P&O line and NED Lloyd line and directed alkthips

to Oran Port



- Redirecting 30% of ships owned by CMA line to Tangier Port due to inadequate depth in
Annaba port for its new ships

Q5: this means that the current indicators for measuring performance are not suitable or
inadequate?

That's true.This is because there is no formal performance measurement system in place
applied in Algerian ports. This required looking at other indicators. We look at the capacity of
handling equipment and storage yards, for example, next to the number of callstand t
volume handled. However, a number of calls and total volumes are only being considered as
the most important criteria in measuring performance because these indicators are being used
by port clients in their selection of which port to call.

Q6: is thee a need to performance measurement system?

Certainly, the existence of a system helps to measure performance will contribute significantly
in strategic decision making this is what we need.

Q7: how do you calculate the actual capacity of the equipment?

The productivity of equipment equivalent is B8Btainers per hour and how mamizU handled

is used in measuring the productivitytioé container terminal as wedk the occupancy rate of
berths.

Q8: why the focus in always on container and general cargo?

Because they are the most cargo handled in the port and any increase or decrease, of course,
will affect a port performance.

Q9: but the focus on one type of cargo does not reflect performance of port as a whole?

True, | agree with you

Q10: can we say thahere is a need for a performance measurement system that gaad

to assess port performance as a wholalialypes of cargo at differem¢rminals, rather than
focusing only on specific types orgo? There is also a need to increase perforniagicators

to include thoséactors affecting performance?

Yes, it is true and this will help to understand some phenomena such as whghigming

lines have left Annabaort like Maersk lie, which led to lower number cdlls. Also, we found

that one 6 our problems ishe capacity of the port. So, we increasedrtheber of docks and
storage areas. However, the port harkartranceis narrow for some types of ships and it is

one way-There are many variables that need to be studiesaachined to seeow they affect

port performance.
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Appendix 04: Handling process in the port of Annaba
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Appendix 05: Stevedoring process in the port of Annaba
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Appendix 06: Monthly activity report
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Appendix 07: Time sheet
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parozsaniels |Charictas T g 1136:05-25n10{15635-01150)
DP Pour Ouv-Fer Contis
0i/82/201812 DP Pour Quv-Fer Conts 07h00-13518
01/0z2/201814 \DP Pour Ouv-Fer Conts 13h00-15h1Gi15n30-01h40
Utilisation Grue 84 7 Quv/Ferde {als
3ijfoifzoig|l Utiiisation Grue 64T Quy/Ferde Cale 82h382
01/02/2018]1 Utilisation Grue 647 Cuv/Ferde Cale 00h3D G0n30
Perte de Temps
31/01/2018(1 |Attente unlashing T.C { | ocihoa | 1
Pointeurs Emplfoyés: 0Sdont O3 N.
Fin D'apération
01/02/2018]1 'Fin d'opération i | | }
: 3 Gt R
CET T = = e (i)

/- Lhet Sarvice §

Le Second Capitaine : 2

N

Chef Dénartement Manutention

Centre Dos Affaires Al Riaouhara
\8, Rue ALN Zeme EiNge/,
%WN’HO CQY~
Annaba_

SIEGE SOCIAL : MOLE CIGOGNE QUAI NORD BP : 1232 PORT DE ANNABA
Tel : 038.86.31.31/43 Fax:038.86.54.15

Email : epan@annaba-port.com Site internet http : www.annaba-port.com
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Appendix 08: Bill
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NTREPRISE PORTUAIRE D'ANNABA
irection de la Manutention et Acconage

;p”l‘”HH}HH]””[”Mxl!gn”””

! B, LA J---'\mjd:! ,

DATE D'EMISSION 1

FACTURE v [
ERAK ALGERIE SPA
DOIT : 218 a7 IOT PETITE PROVENCE ¥}
2 (O MR Art . Imn: CODE CLIENT
B &3 -
OBJET: OPFBATION MANUTYE
Navire :ANTWER bat ant le. 1 OV /18
Deharquement da marchandises
S.G.i C.C.| DATE OPER. NATURE DES PRESTATIONS NBR | QUANTITE} UNITE| P.U.(D.A)| MONTANT (D.A.)
(’ONTFNFURS
CONT PLELNR '="’ HB/HE 20 0N 4000.001 280000,00
ki f‘“‘ﬂ ' HRIKS 10 o 9003 . 00 90000, 00
T HRING 6 |UiN KO00.001 108000.00
KATHE 32 JUN G000 . N0 832000.00
COURIMG K9  |IIN 3000.00] 767 '." .00
Tptal CAONTENEURS 107700000

ARRETEE LA PRESENTE FACTURE ALA SOMME DE :

ORET THENTE

Y MTILINE ffratew

Yo

OEET SOJYANTT BT OKZE HILLE 81X

TOTAL :

- TVA. (19%) :

TOTAL A PAYER:
3 ol s

AJ‘—-“:A;“.)_M‘O).-A'JH’
4
}m th‘.“

e
AG46

BINERS 24716

(J T Mﬁu

2077000.00

30 .00

30. 00

NTIF:0005%23036387324

§b‘é &l capitat de¥37008.600:000 DA * ¥
"¢l : 038.86.31.31/43 Fax :038.86.54.15

mali epan@annaba-port.com
Veb : http // . www.annaba-pert.com

Bpa st canitia] de

3,.0040.0046 ., 000D 2

Adresse : Méle Cigogne, Quai Nord BP : 1232 Annaba - Algérie
R.C.N°:0363573 B/03 N° NIS :000323036357324 N°:Article : 23013746062
R.1.B. N° 00 400 201 401 701 160 119 CPA ANNABA
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Appendix 09: Gross Tonnage handled in 2017

ENTREPRISE PORTUAIRE DE ANNABA

AR QUGN

=
Direction de Manutention et Acconage T
Département Acconage

Service Analyses et Statistiques

Etat Général du Tonnage Traité Année 2017
Mois Conteneurs P/Métallurgiques | M/Construction M.O.T.S P/Agricoles D/Alimentaires Minerai-Déchets P/Chimiques

Janvier 64580 66282 4246 1278 612 0 0 0
Février 81578 37105 70368 1036 27150 0 0 0
Mars 114749 23926 4250 2758 4276 0 0 0
Trimestre1 260907 127313 78864 5072 32038 0 0 0
Avril 100180 28179 44250 1138 0 0 0 0
Mai 120663 48108 39250 2128 22790 0 0 0
Juin 104274 29113 8499 1852 12681 20000 0 0
Trimestre2 325117 105396 91999 5118 35471 20000 0 0
Juillet 105216 33707 78158 1244 0 0 0 0
Ao0t 97021 26173 4250 1378 0 0 0 0
Septembre 83658 72071 8500 1887 0 25000 0 0
Trimestre3 285895 131951 90908 4509 0 25000 0 0
Octobre 142817 78236 8500 1043 0 0 0 0
Novembre 13913 100513 0 1046 29539 0 0 722
Décembre 71139 46851 4250 1712 0 25000 0 0
Trimestre4 287929 225600 12750 3801 29539 25000 0 722
Total 1159848,00 590260,00 274521,00 18500,00 97048,00 70000,00 0,00 722,00

Total Tonnage Traités est de :

2210899.00




Appendix 10: Number of containers handled in 2017




