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INTRODUCTION

In the Supply Chain Management (SCM) emerging dis®@ (Harland et al., 2006), the
theme of the integration between the focal firm d@adupply chain partners, known as
Supply Chain Integration (SCI), is relatively new @n area of research (Flynn et al.,
2010).

The researchers have focused mainly on the manuifagtindustry, even though there
have been efforts to investigate the integratiorsupply chain with regard to other
entities.

In fact, recently the theme of integration has cegat the interest of the researchers in
the research field on ports.

This work focuses on the integration of containerminals in supply chains. A
container terminal is a facility designed to handéatainers located within the port
area.

There have been various reasons which have lealingdstigate this issue.

First, the integration is recognized as a key issube SCM.

Second, the containerisation has facilitated tlbajization of production which has
led to a strong growth in seaborne trade. So thasebeen an increasing interest in the
role of ports in supply chains (Tongzon et al., 200Ports are complex and dynamic
entities, where various activities are carried bytand for the account of different
actors and organizations (Bichou and Gray, 2003)e Tontainer terminals are
important components of ports and they have beeogrezed as units of observation
and analysis (Slack, 2007).

Finally, it is important to highlight that portsearmportant assets of Italy (Ministero
delle Infrastrutture e dei Trasporti, 2011) as wal being an important source of
income for many European countries.

Taking into account the container traffic, theiialports have to meet the competition
of ports of northern Europe and the other portaitied in the Mediterranean area. In
recent years the competition has become strongkthere is the necessity to rethink
the Italian port system in order to avoid losingngetitiveness.

So, the research theme is relevant and importargidering the strategic role of ports

in the economic scenario.



The port of Rotterdam is the most important Europgart where the container traffic
has reached eleven million of Twenty-Feet Equivialémts (TEUs) handled in the year
2010 (see p. 30). This value is significant. Thet pf Rotterdam is well positioned in
the ranking of the world container ports where best performer was the port of
Sjanghai (China) which has handled twenty nine THWshe year 2010 (Port of
Rotterdam Authority, 2011).

In Italy, the container traffic has reached a tofahbove ten million of TEUs in the year
2010. This value includes the traffic produced hg transhipment ports (e.g. Taranto,
Gioia Tauro), located in the south of Italy. Theeets are suffering the pressure of the
other ports located in the Mediterranean area,cgspein the north of Africa (e.g. Port
Said). As a consequence, their performance in tefrmmumber of containers handled
reveals a negative trend over the years 2008-201Aidtero delle Infrastrutture e dei
Trasporti, 2011).

Other two geographical areas are significant imgeof containers handled in Italy. The
former includes the ports of Genoa, La Spezia, Bavand Livorno, located on the
Ligurian sea in northwester Italy. The latter coisgs the ports of Trieste, Ravenna,
Venezia e Ancona, situated on the Adriatic sesomheastern Italy.

In order to investigate the research theme we pedd a research project characterized
by three fundamental steps. The first one has beed in order to review the literature
both on ports and SCI. This phase has been impgartander to develop two research
questions. The second step has been used in arddfine the research framework
which has been developed using both literatureevednd in-depth single case analysis.
The last step has been focused on the theory bgittirough multiple case studies.

The literature review on ports has put in evidethed port research field is an emerging
research field (Pallis et al., 2010) and it is sseey to build theories using empirical
evidence (Woo et al., 2011). Moreover, the analgsiiterature has highlighted that
only two researchers, Panayides and Song (2008¢ tanceptualised the integration
of container terminals in supply chains and haveigoally developed some measures.
On the other hand, the literature review on SClasin evidence that over the years
various definitions and measures of SCI have Ipgeposed (Van der Vaart and Van
Donk, 2008). A general consensus on how to cagheaeessence of SCI is still to be

found. Moreover, in contrast to the number of stadiwhich have examined the



consequences of supply chain integration (e.greteionship with performance), few
researchers have focused on the factors that enabléinder the integration
(Vijayasarathy, 2010).

Taking into account the literature review we dedide perform research in order to
investigate the factors that enable the integratfocontainer terminals in supply chains
and to study the relationship between the integmaéind performance. So, the research
questions were defined.

The subsequent step was to choose a rigorous nutigydin order to carry out our
analysis. The case research is consistent withrtent to build theory and with the
stage of the research in the port research field.

The starting point of a case research is the resdemmework which explains the key
factors, constructs or variables, that are to bdistl, and the presumed relationships
amongst them (Voss et al., 2002).

Our research framework has been developed takiogaiccount the existing literature
both on ports and on SCI. We used a pilot casedardo better formulate our research
framework (Yin, 2009). We selected the case of E&lta Terminal which is the most
important container terminal in the Port of Roteerd know as the main European
container port. It was chosen due to the fact th& a representative terminal and
allows capturing and describing the characterisifasther container terminals.

In the framework, the integration is conceptualizasl a higher order construct
composed of two key dimensions, called “integratiomen investment” and “degree of
openness”.

In this way, it possible to distinguish the hardemension, that's to say the integration
driven investment, and the softer dimension, thit’say the degree of openness. This
approach finds support in the SCM where the cootriall into two broad groups: the
soft and the hard constructs (Burgess et al., 2006)

The framework is composed of other two importantstaicts: the context and the
performance. Moreover, the relationships betweerctnstructs have been identified.
The application of the case research methodologyréquired great care in order to
choose cases. Five cases have been chosen aneldabiors has been effected using
both literal and theoretical replication (Yin, 2Q009oss, 2009) in order to have a

theoretical sample (Eisenhardt, 1989).



Following the procedure recommended by various lschdEisenhardt, 1989; Voss et
al., 2002) we first conducted the within-case gs@d and then we performed the cross
case analyses in order to compare and contrashfes.

The findings of this work are synthesized in therfoof three theoretical propositions
which answer the research questions.

We have demonstrated that the context is a factuchwinfluence the degree of
integration of container terminals in supply chair®wever, a favourable context is
necessary but not sufficient to reach a high degfaetegration because there are the
two key dimensions which the terminals have to rganghat's to say the integration
driven investment and the degree of openness. Mereour study provides evidence
on the relationship between integration and peréoe.

This work is composed of five chapters.

The first chapter deals with the literature revibath on ports and on SCI. The port
research field is analyzed and its subfields agélighted. Then, the issue of integration
of container terminals in supply chains is analysEohally, the literature review on SCI
is performed in order to put in evidence how SCé$ lh&en conceptualized and the
studies focused on the relationship between integrand performance.

The second chapter focuses on the research questimhthe research framework. A
great part of the chapter is dedicated to analysease of ECT Delta Terminal while in
the last paragraph the research framework is pregen

The third chapter is about the research methodolibgyvers many different issues on
the case research methodology, from the selectfothe cases to the case study
protocol, from the field data collection to the tyeof the research design.

The fourth chapter presents the case analyseshdrfitst part, the five terminals
selected, that's to say Voltri Terminal Europa, $pezia Container Terminal, Trieste
Marine Terminal, Terminal Container Ravenna andaftr Container Terminal, are
analysed according to the within-case perspectivedhe second part, the cross-case
analyses are performed.

The last chapter deals with the development oftlleery and it covers the theoretical

propositions.



The final section contains the conclusions, sumzragi the main theoretical and
managerial contributions of this research and pliogi opportunities for future

research.



CHAPTER 1: LITERATURE REVIEW

1.1The port entity

The traditional definition of ports describes theas) areas made up of infrastructures
and superstructures capable of working as bi-doeat logistics systems (Paixao and
Marlow, 2003). In fact ports move the goods recgifeom the ships to other
transportation modes, as trucks, trains or basgkgh are responsible for the last leg of
the transport. At the same time ports deliver tipsigoods arriving by rail, road and
inland waterway.
This conceptualization seems to conceal the contpl@hich characterizes the ports.
Really, the ports arecomplex and dynamic entities often dissimilar freach other,
where various activities are carried out by and tbe account of different actors and
organizations (Bichou and Gray, 2005).
If we consider all ports in the world, taking incaant both the characteristics of the
port and the actors and organizations in the porirenment, we will unlikely find the
same entity.
On the side of the port characteristics, the maiferénces can be grouped in four
categories (Bichou and Gray, 2005):
e Organizational differencesissues of ownership (public versus private),
institutional status (landlord/tool versus servjasg.
e Operational differencestypes of cargo handled, ships serviced, terminals
operated, etc.
* Physical and spatial differencedocation, access, connectivity, available
capacity, etc.
* Legal and regulatory differencedrade and transport policy, administrative
procedures, safety and security regulations, etc.
Differences between ports can also be due to ttegsaand organizations which take
part in the port community which consists primardy five organizational groups
(Martin and Thomas, 2001):
v" Providers of port infrastructure and facilities

v Providers of cargo handling services



v Maritime transport operators
v" Inland transport operators

v" Representatives of the cargo

1.2 The port research field

In recent years, the scholars’ interest in econsraitd management issues of the port
sector has grown remarkably. This can be confirar@alyzing three papers written in
three different historical periods.
All these papers are based on the literature rewoietlve research in port economics and
management. However, there are differences in teinsumber of papers used as
references.
Suykens and Van de Voorde (1998) published a tilezareview based on 24 journal
papers. They reviewed a quarter of a century ofl@wéc publications in the field of
port management in Europe.
Heaver (2006) published a literature review base®® different journal paper, 51 of
them published since 1997.
Recently, Pallis et al. (2010) have performedsysematic review of the content of all
the academic journal papers in port economics,cpaiind management that were
published during the period 1997-2008. Their angligsbased on 395 journal papers,
109 of them published since 2007.
The recent increase of publications suggests aiggumterest and a more scientific
approach to the study of ports (Pallis et al., 2011
This growth can be linked, at least partly, to tiange of the port industry, due to
different forces as the strong growth in seaboradet and the development of new
technologies which has captured the interest ofékearchers (Heaver 2006).
The work of Pallis et al. (2010) goes in depthhwtite analysis and identifies:

1. The characteristics of the port research community

2. The main characteristics of this emerging scientiéisearch field

3. The main research subfields
With regard to the first point, the research comityus rather small taking into account

the number of leading authors of journal paperss Cbmmunity is growing rapidly. In
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fact the number of new authors (especially resesscfrom Europe and Asia) have
increased remarkably in the last years.

The exploration of the main characteristics of #mserging scientific research field puts
in evidence that the scholars focus on differertiswf analysis when they perform their
researches. Some researchers deal with the anafyaisinternational port systems or
an international port region (e.g. the Hamburg-Ha&vre range). Others focus on a
national port system (e.g. the Italian port systefRmally some researchers analyse an
individual port or a terminal in a port. Althoughet port can be composed of different
types of terminals, most of the studies focus @ndbntainer terminals. Across all units
of analysis, only a few researchers engage in coatipa studies.

The Table 1 reports the seven research subfieldshwdharacterize the port research
field. Each subfield is characterized by specifiehes. If we take into account the total
number of papers published during the period 198182for each subfield, we can
state that some subfields (e.g. port competitioh @ompetitiveness, port policy and
regulation) have attracted the attention of theaesh community more than others. If
we consider the last period (2007-2008) and thedtcuring the years, we can state that
the examination of ports in transport and suppBim$ has expanded remarkably.
Moreover, the work of Pallis et al. (2010) providedications that the port research is
still a research field of low coherence and withimpre-paradigmatic phase, a typical
phenomenon for an emerging research field. As titteoas clarify, the pre-paradigmatic
phase is characterized by several small researsimamities which works on their
iIssues within the own research group, with limiteterences to other researchers and
by the lack of consensus on definitions, concepteblems to be investigated and
methodology to be applied.

The work of Pallis et al. (2010) is important besaut identifies seven port research
subfields, even though the researchers do not glemh with the analysis of each of
them.

This work constitutes the basis of the subsequenk werformed by Pallis et al. (2011).
In the latter paper the authors present a contaaiysis of the research in port studies
using the same set of journal papers publishelarmpéeriod 1997-2008.

In the last year, Woo et al. (2011) investigate ls@aport research has been conducted

from the methodological viewpoint. Their work issied on the review of 840 papers
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published over the last three decades, i.e. froB016 2009. Their analysis reveals a
methodological bias of port research towards th&tpestic paradigm, and economic
and mathematical modelling approaches. They putvidence the necessity to use
qualitative research methods to develop theoriesn fempirical phenomena taking

place in port industry.

Table 1. Port research subfields

Total
Category Themes number 2007- 2002- 1997-
of 2008 2006 2001
papers
1. Terminal studies Performance measurement oftafen 40 10 22 8

Terminal operations
Description of (strategies of) TOCs

2. Ports in transport and supply chains Shippiregworks) and implications for ports 56 22 20 14
Supply chain trends and implications for ports and
port authorities
Logistics activities in seaports
Information flows in supply chains; issues for gort
Hinterland chains

3. Port governance Port models and port reform 61 5 123 23
The role of the Port Authority
Industrial relations in ports
The port community cooperation in seaports

4. Port planning and development Trends and dexedops 57 10 24 23
Descriptive (case) studies of ports and port
development
Forecasting
(Economic) impact studies of ports and cost
estimates
Port expansion projects
Tendering and concessions in ports

5. Port policy and regulation Port pricing, stateand national policy 67 19 24 24
Environmental, safety and security regulations in
ports
Anti-trust regulation; issues in ports
Supranational port policies

6. Port competition and competitiveness  Port coitipet 74 22 43 9
Strategy analysis
Port performance
Port choice

7. Spatial analysis of seaports Spatial changeaparts 40 11 15 14
Spatial studies of port networks
Studies of spatial change of port cities and the po
city interface
Analysis of port hinterland

Total 395 109 171 115

Source: Pallis et al. (2010)
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1.2.1 The role of ports in transport and supply chins

The port research subfield that deals with the oblgorts in transport and supply chains
is analyzed in order to have an overview of théed#nt themes of research.

The works of Pallis et al. (2010, 2011) convergehe identification of five themes
which can be analysed in this research subfield.

Taking into account these works we will try to eadpleach theme, also considering the
most recent publications which have not been iregud the works of Pallis et al.

The first theme deals with the theorization of tbke of the ports in supply chain. In
recent years the companies have globalized thpplgwhain more and more over time
in order to perform competitively their processése growth of globalization and the
consequent challenges for Management have motivhéethterest of both practitioners
and academics on Global Supply Chain Managemenik@l@and Gargeya, 2005).
Global supply chains are actually complex networkiich consist of many different
actors (Figure 1). Ports are nodes and vital components of many guppains
(Mangan et al., 2008).

Figure 1. Embedding of ports in global network

: fﬂ \\\
Shipper > & S
i K - Consignee
B 5 —

Shipper
Consignee

/ Shipping lines

Shipper Consignee

Inland transport Inland transport

Globalisation has led to a strong growth in seapdrade and to an increasing interest
in the role of the ports in the supply chains.

Although the ports have always been an important glaglobal supply chains, their
role in the supply chains is changing (Robinsor22@arbone and De Martino, 2003;
Mangan et al. 2008; Pettit and Beresford 2009).
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Robinson (2002) argues that ports must be seereaserts in value-driven chain
systems, not simply as places with particularpoiinplex, functions. He recognises that
ports are places characterized by the essentialtifum of facilitating loading and
discharging of ships but, at same time, theorisesvarole for them. The ports should
deliver value to shippers and other third partyiser providers in the value-driven
chain.

The work of Robinson can be considered as the toitesin theorising the new role of
the ports in supply chain, resulting the most cipagber in the research subfield that
deals with the role of ports in transport and symplain (Pallis et al., 2010).

Carbone and De Martino (2003) consider the po# elsister of organizations in which
different logistics and transport operators areoimed in bringing value to the final
consumers. In order to perform well its role, thertpneeds to work in several
directions, also taking into account the requiretsai the shippers and consignees of
goods as well as the traditional needs of the sigppompanies, forwarding companies,
etc.

Paixao and Marlow (2003) put in evidence that psinisuld play the role of distributors
rather than of warehouses. They underline thatoifage is eliminated, space is left
available and ports are able to make investmernsilune-added activities that can also
be a source of income. In order to do this the spstiould adopt a new logistics
approach, agility, which has already been emplaoyedher industries.

Mangan et al. (2008) state that the role of partsupply chains can vary from that of
simple transhipment hub to important logistics notige role depends in part upon the
supply chain strategies of those who use theses.pattthe same time, Mangan et al.
(2008) develop the concept of port-centric logssticlefined as the provision of
distribution and other value-adding logistics seegi at a port. The ports need to move
toward a more active role in the supply chain aod-pentric logistics may be the way
to obtain it.

Pettit and Beresford (2009) observe that portsccoake part in many supply chains
simultaneously. So if the ports are clear about sy fit into various supply chains
they can more accurately focus on the types ofiti@si which they provide. In fact, the
ports are critical nodes in supply chains, andptfo®ision of logistics facilities has been

established as a necessary activity in many portsdveral years.
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The second theme of research deals with the sugin trends and its impact on
ports.

Under this category it is possible to group varipapers which focus on the changing
logistics strategies of shipping lines and termoyarators. The strategies developed by
shipping lines and terminal operators take intooant the forces which are changing
the market environment (e.g. globalisation, tecbgmll advances, containerisation,
etc.). In order to improve the performance, thg@ging lines act on various means such
as scale increases in vessel size, co-operatiorgense acquisitions, deployment of
landside logistics, rationalizing the hub-and-spakévork and a global coverage. The
terminal operators are mainly focused on increpsthe scale of operations
(Notteboom, 2004).

Slack and Freemont (2005) address the transformafiport terminal management and
put in evidence the contrast between the managermkrnhe terminal operating
companies and that of the shipping lines.

Other scholars have analysed how shipping lines thed stevedoring industry is
adapting to the new realities (De Souza et al.3200idoro et al., 2005; Parola and
Musso, 2007; Bichou and Bell, 2007).

Franc and Van der Horst (2010) put in evidence vahyg how shipping lines and
terminal operating companies enlarge their scopetéermodal and inland terminals by
making use of insights from Transaction Cost Ecoicand Resource-Based View.

It seems to emerge that the companies try to digshgpstatus quo rather than preserve
it in order to gain a competitive advantage.

This second theme of research covers other subethenoch as the impact of the market
changes on port environment, also in terms of mmajestion, and the configuration of
the liner service networks.

The third themes of research focuses on the lagisittivities which can take place in
the ports. In fact the activities can be effectedhie terminals or in some areas within
the port or in logistics parks, located nearby ffwts. The development of the
hinterland with specific infrastructures, such &® tinland terminals, where some
logistics activities can be performed, have requigeanalyze which logistics activities

are truly port-related.
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The last two themes of research address the intmmgechnology and the hinterland
chains.

The use of information technology gives the poré thossibility to improve its
performance in supply chain. In fact the use oahiid EDI applications improve port
operations, make faster custom clearance and reidacgit time in the nation supply
chain (Paik & Bagchi, 2000).

The importance of information technology in porieal operations is also underlined
in the work of Kia et al. (2000).

With regard to the theme of the hinterland chafallis et al. (2011) identify four
specific sub-themes: the coordination problem am@aprs who compose the
hinterland transport chains, the hinterland accegsnes, the role of inland ports and
the role of freight corridors.

The research subfield presents some characterigtichighlighted by Pallis et al.
(2011).

First, the literature is mainly descriptive, evéough some scholars have attempted to
change this tendency in the last years. In faahakides and Song (2008) and Song and
Panayides (2008) have proposed a conceptualizatiowhat really is meant by
port/terminal integration in the supply chain argkyt have empirically developed
measures to evaluate the degree of integratioeayt container terminals in supply
chains. Tongzon et al. (2009) have done a simifarten order to define the concept of
port’s supply chain orientation. They have devetbp®me measures to assess the
degree of orientation of the port of Incheon.

Secondly, this research subfield is focused onctigainer flows without taking into
account what is held in the container. So, theth@sopportunity to extend this research

subfield considering the different logistics reguirents of the goods.

1.2.2 The terminal studies

The container traffic has had a remarkable growthlaist years. Notteboom and
Rodrigue (2008) put in evidence that the contav@umes around the world have
grown in the last 50 years, with a higher rate sitiee mid-1990s. Based on different

reports of Institutions and consultant companiesy thighlight that the total number of
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full containers shipped on worldwide trade routsc{uding transshipment) is expected
to reach 177.6 million TEU in 2015. In the yeaf20the volume reached 77.8 million
TEU while in 1990 its value was 28.7 million.
The importance of container traffic over the laét years has drawn the attention of
academic researchers (Slack, 2007).
Pallis et al. (2010) put in evidence that the exation of container ports and terminals
remained the core of the research interest ovepehied 1997-2008.
A port can have one or more container terminalchviare facilities designed to handle
containers, with specialized equipment such asagoert cranes, straddle carriers or
stacking cranes and container stacking areas (osland Notteboom, 2009).
Although the container terminal is an importantteecof the port, it can be considered
as a separate unit of observation and analysifacinSlack (2007) underlines that the
container terminals could represent an importantigoof research, even though some
topics (e.g. long-term infrastructure planning, iemvmental regulations, etc.) are issues
addressed by the port and not by individual terisiria order to support this statement
he recognizes that commercial activities, cargodhag and network links are shaped
by actors who operate at the level of terminal.
So, the research subfield which considers the tehais unit of analysis results focused
on the container terminals and there are few ssuttiat have been dedicated to other
types of terminals (Ro-ro, dry bulk, etc).
Pallis et. al (2010) identify three main themesated to the terminal studies:

» Performance measurement of terminals

» Terminal operations

» The strategies of Terminal Operating Companies
This division does not take into account the abuhtiterature in the field of operations
research (Pallis et al., 2011).
The studies dealing with the application of opemtiesearch techniques to container
terminals focus on container terminal planning aptimization. An update literature
review is provided by Stahlbock & Vol3 (2008) andesiken et al. (2004).
It seems to emerge from the analysis of this rebesuibfield the necessity to perform
research considering the terminals as a part asupely chains.
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It remains, however, to be seen how supply chaactmes influence operations of
container terminals and vice versa (Pallis et2811,1).

1.2.2.1 The container terminals: processes and kagtors

The analysis of the literature puts in evidence thare is a specific research subfield
that deals with the container terminals. In or@ebétter know a container terminal, we
proceed first to the identification of the key peeses which are executed in the
terminal and then to the examination of the kepmscof the terminal community.

An accepted classification of the container termindich agrees both the practitioners
and the researches, is based on the division ofitafts into import/export terminals
and transshipment terminals.

A container terminal is composed of two externaénfaces. These interfaces are the
guayside with loading and unloading of ships, amel landside where containers are
loaded and unloaded on/off trucks and trains (et al., 2004).

The typical processes of a modern import/exportaioer terminal are shown in Figure
2. When a ship arrives at a port, the import comta are unloaded by quay cranes and
transferred to vehicles that travel between thp ahd the stack, where containers can
be stored for a certain period. The stack con@ifta numbers of lanes, served by
systems (e.g. automated stacking cranes) whichesponsible for the storage phase.
Then, the containers are transported by vehiclesther transportation modes like
barges, trucks or trains. The loading of exporttamers onto a ship is made executing
the processes in reverse order (De Koster etG09)2

Figure 2. Processes at a container terminal.
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The processes differ from the import/export terrsria the transhipment ones. In fact

in the transhipment terminals the containers auesferred from one sea going vessel to
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another sea going vessels. So the import/exparinals handle multiple transport
modalities (De Koster et al., 2009).

It is important to underline, however, that there germinals which operate as both

transshipment and import/export terminal.

The container terminal community is characteribgddifferent organizations. It is

possible to distinguish the main organizations Maand Thomas, 2001).

The terminal operatomanages the terminal and controls all the aadisjtfrom
the arrival of the containers to a final departuvany times, the terminal
operator undertakes all the operations withinténeinal.

Shipping linesare responsible for the maritimmeainline and feeder services.
They can offer also door-to-door services and matiegl logistics activities. In
some cases they manage directly the containerriatroperations.

Feeder operatorgffer the feeder services which connect the hulitels with
the feeder ports, either operated as a common ageice or dedicated to a
shipping line

or alliance.

Freight forwardersoffer logistic services and deal with the interoatl trade of
goods performing directly or subcontracting to eshtbe various activities.

Road hauliersvhich perform the road leg of the transport. Ttagegory groups
both big operators which are professional serviceigers and small operators
which receive the task to perform a small portioh tbe transport as
subcontractors.

The rail operatorsoffer scheduled train services which connect thetaioer

terminals with the inland terminals.

1.3 The issue of the integration of the container terfmals in supply chains

The analysis of the literature shows that theresaken subfields of research about the

ports. We have gone in depth with the analysisvof $ubfields. The former regarding

the ports in transport and in supply chains, ttteddocused on the container terminals.

The reason, which has led to analyze these twadeddbfof research, is linked to our

original intent of dealing with the issue of théegration of ports in supply chains.
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The role of the ports in supply chains is changisgve have highlighted in paragraph
2.1.1.1In this new role, as members of supply chains,piies need to achieve a high
degree of integration in the supply chains (Pa&agd Marlow, 2003).

We have also put in evidence that the ports carobgosed of one or more terminals.
In particular we have decided to address the isgube integration of the container
terminals, taking into account the importance &f tontainer traffic in the maritime
scenario and the fact that the container termihalse been recognized as units of
analysis, separate from ports (Slack, 2007).

There have been only two researchers, PanayideS@amg, who have conceptualized
the integration of container terminals in supphaiols. They define seaport terminal
supply chain integration aghe extent to which the terminal establishes systend
processes and undertakes functions relevant torbiegpan integral part of the supply
chain as opposed to being an isolated node thatiges basic ship-shore operations”.
(Panayides and Song, 2008).

They have also defined and empirically developedesmeasures in order to evaluate
the degree of integration of seaport container itels in supply chains.

In particular they conceptualized the integratisnaa higher order factor composed of
four main constructs which are the information anthmunication systems, that would
facilitate the integration of the terminal with gy chain partners, the valued added
services, the multimodal systems and operations taadsupply chains integration
practices.

From the theoretical side, the work of Panayides $0ng contributes towards shifting
the integration of container terminals in supphaidls from an abstract concept to a
theoretical construct.

At the same time, the work opens several directmingesearch. It seems particularly
interesting performing research in order to ingzde the factors which may lead to

high level of integration of the container termsal supply chains.

1.4 The conceptualization of the supply chain integrabn

Changing our unit of analysis, from a containemieal to a manufacturing company

we can find a great variety of definitions and meas with regard to Supply Chain
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Integration (SCI). In fact, over the years, variolgginitions and measures of SCI have
been proposed (Van der Vaart and Van Donk, 2008)ereral consensus on how to
capture the essence of SCl is still to be found.

This abundance can be also explained with therdiftetheories which have guided the
research in this field. Vijayasarathy (2010) uniexd that the transaction cost analysis,
the resource-based view and the inter-organizdtistugies have been three different
theories which have influenced the research inlgugmin management.

From a conceptual point of view, the literatureiegwvreveals two different approaches.
Few researchers have conceptualized SCI as a siog#truct (Rosenzweig et al., 2003;
Vickery et al., 2003). Others, instead, have predoto conceptualize it as a
multidimensional construct (Wong et al., 2011; Fyat al., 2010; Vijayasarathy, 2010;
Paulraj et al., 2006).

The analysis of the dimensions, which characterided multidimensional approach,
puts in evidence a lack of uniformity in definirigetm.

An overview of the different dimensions referredS€I concept is provided by the
papers of Flynn et al. (2010) and Van der Vaart\dad Donk (2008).

The more recent works are oriented to underlinentinétidimensional nature of SCI.
Some researchers (Wong et al., 2011; Flynn et28l10) have defined SCI as a
multidimensional construct composed of three dinmss customer, supplier and
internal integration. Customer and supplier intégra are known as external
integration. While the internal integration higltltg the importance to coordinate the
activities of different functional areas and in@rstructures within a company, the
external integration focuses on the importancestd@ishing close relationships with
customers and suppliers. Both perspectives are rianioin allowing supply chain
members to act in a concerted way, to maximizevéthee of the supply chain (Flynn et
al., 2010).

Vijayasarathy (2010), instead, formulates SCI amdtidimensional construct that
includes investments, practices and structures #ugport material/goods flow,
information flow, planning and control, and orgaatian.

In order to measure SCI, three categories of itears be distinguished: practices,
patterns and attitudes (Van der Vaart and Van D26RS8).
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The first category includes those items relatedtaiogible activities that play an

important role in the collaboration of a focal finwith its suppliers and/or customers.
The second category groups those items relatelgetinteraction patterns between the
focal firm and its suppliers and/or customers. Tied category includes those items
that measure the attitude of buyers and/or suppliewards each other or towards
Supply Chain Management in general.

1.5The relationship between SCI and performance

There is an interesting debate on the relationbeipveen SCI and performance. The
majority of researchers agree that a higher le¥e€b®@l has a positive impact on the
performance of the focal firm (Vickery et al., 200&n der Vaart and van Donk, 2008;
Flynn et al., 2010).

The researchers are also focused on the typeatiaes$hip. Vichery et al., (2003) put in
evidence the positive indirect relationship betweddl and financial performance.
Rosenzweig et al. (2003) indicate a positive diregationship between SCI and
financial measures and, at the same time, the ratidgrrole of manufacturing
capabilities on the relationship. Kim (2009) invgates the direct and indirect effect of
supply chain integration on firm performance. Thaiety of research design of the
studies have to be recognised. In fact it is necgds consider the different ways used
to capture both SCI and performance when the oglship between SCI and
performance is investigated.

There are differences not only in the way of comgalzing SCI, but also with respect
to the items used to measure performance.

In a critical review of 33 survey-based researghep@n supply chain integration, Van
der Vaart and Van Donk (2008) distinguish threeetymf measures used from
researchers: overall measures (market share, fadaetc.), operational cost measures,
and customer service measures. Flynn et al. (2pi6yide a summary of prior
literature on the relationship between SCI andgrerénce which shows the type of

performance analysed in the different works ofrésearchers.
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CHAPTER 2: RESEARCH FRAMEWORK

2.1Introduction

Although the case research can be used for diffesgres of research purposes, it
results to be particularly well-suited for the thebuilding purpose (Voss, 2009).

Our intent is to build a theory, as we highlightthe next chapter on the research
methodology where we provide the reasons which lheae to use the case research
approach.

The starting point for case research is the reeefimmmework and the question or
questions (Eisenhardt 1989, Voss et al., 2002).

According to Eisenhardt (1989), an initial defiarti of the research question is
important in building theory from case studieorder to have a well defined research
focus.

The research questions may precede, or follow tlijréom the conceptual framework.
The framework explains, either graphically or imrative form, the main things that are
to be studied — the key factors, constructs oraldes-, and the presumed relationships
amongst them (Voss et al., 2002).

A priori specification of constructs can also h&dpshape the initial design of theory-
building research (Eisenhardt, 1989

The definition of the constructs or variables skdobe done taking into account the
existing literature. This phase can use a pilotlstn order to capture some empirical
evidence, so that the pilot data are used in gnaith an ongoing review of relevant
literature (Yin, 2009).

In fact pilot case may help the research to clatify research design. The selection of
the pilot cases can follow various criterions. lengral, convenience, access, and
geographic proximity can be the main criteria felesting a pilot case or cases (Yin,
2009).

Our research framework has been developed takingaiccount the existing literature
both on ports and on Supply Chain Integration. Wedua pilot case in order to better
formulate our research framework. We selected ése of ECT Delta Terminal which

is the most important container terminal in thetRdrRotterdam, known as the main
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European container port. It was chosen due toabethat is a representative terminal
and allows capturing and describing the charattesisf other container terminals.

2.2 The research questions

The literature review has put in evidence that tbke of port in supply chain is
changing (Robinson, 2002; Carbone and De Martif932Mangan et al. 2008; Pettit
and Beresford, 2009). In this new role, the paatt pf which the container terminal is,
needs to achieve a high degree of integrationanstipply chains (Paixao and Marlow,
2003; Panayides and Song, 2008).

Although the scholars have theorised that the pueesl to become more integrated in
the supply chain, few empirical works have beerfgpered on the topic (Pallis et al.
2011).

Only Panayides and Song (2008) have proposed @eptualisation of integration of
container terminals in the supply chains and hawupigcally developed measures to
evaluate the degree of integration.

The literature on SCI has put in evidence thatoteridefinitions and measures of SCI
have been proposed over the years (Van der Vadrtvan Donk, 2008). A general
consensus on how to capture the essence of Still te be found.

Hence, more research is needed in order to inastifis issue and to capture both the
real essence of container terminal integrationuippdy chains and the dynamics which
lead to a successful container terminal integration

It seems particularly interesting to perform resban order to investigate the factors
which influence the integration of container teraig

Based on this elements, we can state our mainrgsgaestion

How the container terminals can achieve a high degof integration in supply
chains?
The majority of researchers agree that a higheal leV'SCI has a positive impact on the
performance of the focal firm (Vickery et al., 2008%&an der Vaart and Van Donk, 2008,
Flynn et al., 2010).There is no empirical evideonehis relationship with regard to the
container terminals. Based on this elements, we state the subsidiary research

guestion:
How does the integration impact on the performaofca container terminal?
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2.3The definition of the constructs of research

Although there is limited empirical work on containterminals integration in supply
chains, the existing literature both on ports amdSCI is used to capture the key
dimensions of container terminal integration.

The first dimension ishe integration driven investmenwhile the second idegree of
opennesdo the integration in the supply chains. The irdéign driven investment
evaluates the “asset” of terminal that facilitdte integration. This dimension takes into
account both the technologies and systems (e.g. &1l the endowment of a container
terminal in terms of infrastructures and superstngs. The distinction between
infrastructures and superstructures characterirespbrt environment (Bichou and
Gray, 2005).

The degree of openness is a softer dimension whioes into account the interaction
between the terminal operator and the users oftehminal. In fact the container
terminal community is characterized by differengamizations (Martin and Thomas,
2001). It is possible to distinguish two signifitarategories of organizations in this
community. The first category is that of the teratimperator which manages the
terminal and controls all the activities, from therival of a container to a final
departure. The terminal operator in most casesualdertakes all the operations within
the terminal. The other category is that of thersis®# the terminal which come in
contact with the terminal in order to perform theservices/activities. Different
organizations can be grouped in this second catggbipping lines, feeder operators,
inland transport operators, freight forwarders).

Integration driven investment

The literature puts in evidence the importancehtd tlimension with regard to three
elements: the information and communication systéhesvalue added services and the
integration of transport modes.

Pallis et al. (2011) identify the role of informai technology in facilitating further
integration of ports in supply chains as an impdrtapic of interest. Carbone and De

Martino (2003) put in evidence the importance toséhadvance information and
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communication systems to facilitate the integratjpmocess between supply chain
partners at the Port of Le Havre. Panayides and) $2008) recognize the importance
of information and communication systems in orderewvaluate the integration of

container terminals in supply chains.

With regard to the second variable the importammchave adequate facilities to effect
activities to add value to the cargoes is wideyognized (Panayides and Song, 2008;
Paixao and Marlow, 2003; Tongzon et al., 2009).

With regard to the third variable we have to coasitthat since ports are bi-directional
logistics systems (Paixao and Marlow, 2003) and dbetainer operations have an
intermodal character (Tongzon et al.,, 2009) thenieal needs to have adequate

infrastructures and superstructures to inter-contiecmultiple modes of transport.

Degree of openness

The researchers have highlighted the importanca ferminal to build a long-term co-
operative relationships with its shipping lines amidnd transport providers in order to
reach a high level of integration in the supplyinedSong and Panayides, 2008).
Ducruet and Van der Horst (2009) seem to put idenwe the need for the terminal to
build close relationships with the freight forwarslewho have an important role in
establishing efficient integration within transpohains.

In order to build up a long term relationships begw the terminal and its users, a
positive attitude towards collaboration is requirdd highlighted by Van Der Vaart and
Van Donk (2008) with regard to buyer-supplier relaships, a positive attitude towards
collaboration leads to actions (practices and auon patterns) that facilitate
integration.

Both attitude and practices and interaction pastdretween terminal and its users are
important to reach the integration of containemieal in supply chains. The terminal
interacts with different categories of users. SodeBne the degree of openness as that
dimension which takes into account both the attituwhd the practices and the

interaction patterns between the terminal and eatdgory of user
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2.4Pilot study: The ECT Delta Terminal

The ECT Delta Terminal is the most important camgaiterminal of the port of
Rotterdam which can be considered the most impp&anopean port. The analysis
has been conducted in depth in order to searckvidlence from ECT delta Terminal
that fits the two dimensions defined from the btteire review.

The data came primarily from three sources: serigired interviews, documents and
direct observations. The use of different souafaaformation was necessary in order
to guarantee the respect of the principles of ausosn and source triangulation
(Eisenhardt, 1989; Yin, 2009).

An interview tool was developed in order to captilme port situation, the context of the
terminal, and the information on the two dimensidefined. The persons, who were
best informed about the data being searched, welentified and interviewed (Voss,
2009).

The interviewer guided the conversations with téity but making sure that all the
questions on the interview tool were addressed.

Different documents were collected in order to sedor information. Some documents
were requested from the ECT company while othereewequested from the Port
Authority of Rotterdam and from the terminal usévreover ECT company and Port
Authority web sites and articles have been used.

A terminal tour was requested at the ECT companyriry the tour, the direct
observation of operation processes has been usefubviding additional information
about the topic being studied. Moreover a port wwas effected in order to have an

overview of the port of Rotterdam.

2.4.1 The port of Rotterdam

The port area of Rotterdam is located directly oo Worth Sea and is the only port in
Northwest-Europe that offers direct and unrestticéecess to ships with the deepest
draughts. The port offers a wide range of markgtrents and flows of goods, as well
as high-quality, all-round facilities for the stgeg handling and distribution of all kinds

of commodities and products.
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The throughput of 430 million tones makes the mdrRotterdam by far the largest
seaport in Europe. The port of Rotterdam derives pibsition from its excellent
accessibility by sea, hinterland connections ardntiany companies and organisations
that are active in the services of the port anedhé port of Rotterdam both bulk (dry
and liquid bulk) and general cargo (containers lare@k bulk) are handled. The Figure
3 shows the proportion of the throughput for egge tof cargo. In the liquid bulk cargo

a great proportion is due to the crude oil.

Figure 3. Throughput by segment
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The containers handling is an important part @ lusiness. Rotterdam is the main
container port in Europe and the total throughpufTEU’s) has increased remarkably
in the last year (Figure 4) . Taking into accourg throughput in the year 2010, the
port of Rotterdam occupies the tenth position eitord container port ranking.

The reasons of this growth are various and ateedinto the variety of container
terminals, their accessibility from the seaside, gnality and the cost of the service, the
hinterland connections (roads, inland waterway),rthie variety of the linear services
(deep sea, short sea, feeder), the possibilitgtiopn value-added service on the cargo
in the distriparks, etc.

The analysis of the containers flow (Figure 5) skdhat there is an intensive traffic
between Rotterdam and Asia, due to deep sea ser@nkan intensive traffic between
Rotterdam and Europe, due above all to the feeatgices.

In Rotterdam, shipping companies can choose betvgeesral competing terminal

operators, located in different areas of the p&bme terminals are located in
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Maasvlakte,

directly on

Waalhaven/Eemhaven, closer to the center of cifpaiferdam.

the North Sea while othesse situated in

Figure 4. Top 20 European container ports, 2010 -088. (Unit: number of TEU’s x 1,000)

Port Country 2010 2009 2008
Rotterdam Netherlands 11,146 9,743 10,784
Antwerp Belgium 8,468 7,310 8,663
Hamburg Germany 7,896 7,008 9,737
Bremen Germany 4,888 4,565 5,529
Valencia Spain 4,207 3,654 3,602
Felixstowe United Kingdom 3,400 3,100 3,200
Gioia Tauro Italy 2,851 2,857 3,468
Algeciras Spain 2,810 3,043 3,324
Zeebrugge Belgium 2,500 2,328 2,210
Marsaxlokk Malta 2,371 2,330 2,300
Le Havre France 2,356 2,241 2,450
St. Petersburg Russia 1,930 1,340 1,983
Genoa Italy 1,759 1,543 1,767
Southampton (*) United Kingdom 1,600 1,400 1,710
Barcelona Spain 1,422 1,800 2,569
Ambarli Turkey 1,312 1,836 2,262
La Spezia Italy 1,285 1,046 1,246
London United Kingdom 869 846 1,167
Constanza Romain 557 594 1,381
Bilbao Spain 531 443 557
* 2010 Provisional figure
Source: Adapted from - Port of Rotterdam Author§11
Figure 5. Incoming and outgoing TEU's, grouped by antinent, 2009 — 2008
(Unit: number of TEU'’s x 1,000)
2009 2008
Incoming | Outgoing | Total | Incoming | Outgoing | Total
Europe 1,455 1,687 3,142 1,795 1,914 3,709
Africa 167 135 302 158 131 289
America 898 646 1,544 1,005 783 1,788
Asia 2,347 2,236 4,583 2,524 2,288 4,812
Oceania 11 24 35 14 34 48
Not Specified 84 53 137 0 138 138
Total 4,962 4,781 9,743| 5,496 5,288 | 10,784

Source: Port of Rotterdam Authority, 2011

the
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2.4.2 The Port Authority

The Authority is a limited company and it operaassa private company. There are two
shareholders, the municipality of Rotterdam (appi®?6) and the Dutch State (approx.
30%).

Since 21 July 2008, a more enlightened two-tierthggstem has been applicable to the
Port of Rotterdam Authority. The Executive Board miers conduct day-to-day
management of the company and independent SuperviBoard supervises the
Executive Board and oversees the state of affallercompany.

Both shareholders, the municipality of Rotterdand ahe Dutch State, exercise
influence on the company through the General Mgeth Shareholders which are
authorized to assign and dismiss Executive Boanthinees.

The Port Authority aim is to develop the area @& port and to assure that everything
goes safe and secure. So, its tasks are:

v fulfilling the role of manager, operator and dewso of the port and
industrial area.

v Besides that, the Port of Rotterdam Authority, peified by the (State)
Harbour Master, has the task of managing the shigppiaffic effectively,
safely and efficiently

The Port of Rotterdam Authority works to enhance cbmpetitive position of the port
of Rotterdam. To this end, the Port of Rotterdamtharity is investing in the
development of new port sites, especially Maasel&gtin public infrastructure, such as
roads in the port area, and customer-specific strfuature, particularly quay walls and
jetties. In order to handle shipping as effectivatypossible, we maintain the waterways
at a certain depth and we are investing in a traffanagement system, traffic control
centres and patrol vessels.

The Port Authority customers are the shipping liaed the so called “location related
customers”, such as terminals, refineries, chenagcalpanies, etc.

With regard to the second type of customers, the Rathority acts on the basis of the
landlord model. In fact Port Authority invests ertains which lease out to customers as
well as investing in real estate or infrastructmech as quay walls and jetties. In turn
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the customers invest in specific business-relagguital equipment, such as cranes and
storage tanks.
So, the main operating income flows of Port Auttyodre harbour dues and contract

income (long term leases of port sites).

2.4.3 The ECT Delta Terminal

The Europe Container Terminals (ECT), founded i66l9is the leading terminal
operator in Europe and Rotterdam. ECT is a membéneoHutchison Port Holdings
(HPH) Group, a subsidiary of the multinational clamgerate Hutchison Whampoa
Limited (HWL). HPH is the world's leading port irster, developer and operator with
interests in a total of 51 ports, spanning 25 ceesithroughout Asia, the Middle East,
Africa, Europe, the Americas and Australasia.

In Rotterdam, ECT operates three deep sea termifédgire 6): the ECT Delta
Terminal and the Euromax Terminal Rotterdam areatly situated on the North Sea
while the ECT City Terminal is located further inth closer to the city center. The
ECT Delta Barge Feeder Terminal focuses on theefelbdrge services and forms an
integral part of ECT Delta Terminal. In fact theés® terminals are neighbors and are
located on Maasvlakte peninsula. They can be cermidas an unique terminal,
forming the ECT Delta complex.

In 2010, the ETC handled a throughput of 7.1 milliiEU which represents about 64%
of the total throughput of port of Rotterdam. Oualysis deals with the ECT Delta
complex which is the most important terminal inttRadam in terms of performance,
infrastructures and equipment. In year 2010, thd B@lta complex handled about

40% of the total throughput of port of Rotterdam.
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Figure 6. The ECT terminals in Rotterdam

Sector Location Total Quay Depth
area | lenght
Maasvlakte
ECT Delta Terminal Deep sea peninsula 272 ha 4.0 kn Max 16.6 m
ECT Delta Barge Maasvlakte
Feeder Terminal Feeder/Barge| peninsula 8 ha 0.8 km 10-11m
Euromax Terminal Maasvlakte
Rotterdam Deep sea peninsula 84ha 15km 16.8 m(max. 19.6)
ECT City Terminal Deep sea/Short sea Eemhaven 59ha 1.4 kn Max 14.15m

Source: ECT company

The Delta Terminal Complex is an automated termamal the processes are executed
following a sequence (Figure 7).

When the ship arrives at the terminal, the importtainers are unloaded by quay cranes
and transferred to Automated Guided Vehicles (AGWs3t travel between the ship and

the stack, where containers can be stored for taingoeriod. The stack consists of a
numbers of lanes, served by automated stackingesr@SCs) which are responsible

for the storage phase.

After a certain period the containers are trangublly vehicles (straddle carriers and
multi trailer systems) to other transportation nmedke trucks, trains, barges or feeder
ships. The sequence can also be executed in repsiee to load export containers

onto a ship.

Figure 7. Processes at Delta Terminal Complex
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2.4.3.1 The integration driven investment

Value added services
Although the terminal focus is on containers harmgliand loading/unloading services,
there are other additional services which can bagd in four categories:

* Delta Reefer Care

e Special cargo
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*  Empty depots

* Fumigation/de fumigation services
The first category includes the services linkedh® reefer containers. The customers
can rely on comprehensive services, including (tejn@efer monitoring, repairs etc.
The second category regards the services for argo dhat can not be containerized
(e.g. yachts, planes, locomotives, propslletc.).The ECT takes care of the efficient
loading and unloading of this type of special car§pecial services also salvages
damaged containers and carries out stuffing amngpatg.
The third category deals with the empty containBreectly next to the Delta Terminal,
there are various high-quality facilities for th®rage, inspection and maintenance of
empty containers. One of the companies located Ierelta Container Services
(DCS): a joint venture of ECT and Kramer Contaibepots. Apart from its landside
accessibility for trucks, DCS also has its own qtayhandle empty containers from
barges.
The last category includes the services of fungétie fumigation of containers.
Recently ECT launched European Gateway Servicesdier to offer the shipping lines,
transport companies, forwarders and shippers aetyanf services to facilitate the
optimal flow of container between the deep-sea itas in Rotterdam and the direct
European hinterland. In fact ECT owns seven inlmchinals located in Netherlands,
Germany and Belgium (Figure 8). All these inlaraintinals are considered as
“extended gates” and are connected by rail, instmgping or truck with ECT’s deep-
see terminals in Rotterdam on a daily basis. iinigortant for customers to realize that
an extended gate can be more than just a startimg and end point. They are also
super-efficient hubs for transporting containersp into Europe and vice versa. All
the extended gates/inland terminals offer storagéities for empty and full container,
local transport, fumigation/de fumigation of comis and customs services.
As a part of the extended gates concept, ECT offsrgustomers many additional
options: the Release Service, Paperless ServicePamthiium Service. Through the
Release Service, ECT arranges for the custom eelebsustomers containers at the
ECT deep-sea terminals in Rotterdam. This is alweasy and efficient; there is no

need for the customers to invest in systems or m&ep So the containers are next
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moved to the extended gate chosen by the custoifieescargo is transported to the
hinterland under the own customs license of théocoer.

With the Paperless Service, customers containersmaved by barge or train to the
extended gate. The customers do not need to wdmoutacustoms documents: the
transport is carried out paperless under the custaranse of ECT. It is not until the
extended gate near to the final destination thatciistomer needs to take care of its
customs formalities.

The Premium Service is identical to Paperless Senbut also includes a time
guarantee. Premium Services furthermore ensurésctlsiomer cargo arrives at the
inland terminal at the agreed-upon time.

Figure 8. ECT inland terminals
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In the port of Rotterdam there are three distriparthe Eemhaven, the Maasvlakte and
the Botlek. In the distripark all activities retad to transport, logistics and the

distribution of goods are carried out by variopgm@tors. The main activities that take
place at these distriparks are: warehousing, bigion and value adding activities. The

value-added services comprise storage, repackatglihg, assembling and stripping

and stuffing of containers.

The distripark Maasvlakte is located very closeh® North Sea and to the ECT Delta
Terminal. The containers that arrive at Delta Taeahican easily be transferred to the
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warehouses at the distripark Maasvlakte. In faerehis a dedicated internal track
between the distripark Maasvlakte and the Deltanirel which allows for the ultra-

fast delivery and dispatch of containers from shigvarehouse and vice versa.

Information and communication systems

The electronic exchange of data has been mandatal} deep-sea terminals of ECT
(Delta, City, Euromax) since 1st of June 2008. Asbasequence, all communications
with the terminal users about the delivery, loadidgcharging and picking-up of
containers are fully electronic.
Data is transferred, obtained, shared or exchabhgé¢kree means:

a. Via Electronic Data Interchange (EDI),

b. Viathe ECT website

c. Viathe port community system of Port Infolink
The ECT Website is divided into a public and a paoidic part. To access the non-
public part it is necessary to register yourse@Teoffers different kind of services (“E-
services”) for deep sea, feeder, barge, rail aad aperators. The services are divided
into different categories, like orders, reports &nagking & tracing.
Port Infolink is a private company, founded in 2002hich is completely owned by the
Rotterdam Port Authority. The company has develogpgart community system with
services geared towards specific target groups;iwtacilitate the simple and efficient
exchange of data. In this way there is an optinonadf information flows and work
processes of the organizations. The port commuysyem currently offers 37 different
services, with around 4500 users who send more2Bamillion electronic messages a
year. The services in the Port Community System aneed at all port sectors:
containers, general cargo, dry bulk and liquid bk the links in the logistic chains
can exchange information easily and efficientlyclicaf these target groups has its own
service package with tailor-made services withaBort Community System.
Figure 9 gives an overview of the users of Porblink and the related communication
lines. The supply chain organizations communicafth veach other via the Port
Community System.
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Figure 9. Users of Port Infolink
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The integration of transport modes

The ECT Delta Terminal forms the starting point aledtination of a great number of
European connections. Customers can choose fromdexnange of transport options:

feeder, barge, train or truck. Nearly every mawreomic centre can be reached within
24 hours.

Rail connections

The ECT Delta Terminal at the Maasvlakte has its1 aail terminal which is in
operation 24/7.

The terminal constitutes the starting point ananteus of the Betuweroute, the 160-
kilometre-long dedicated freight rail link betwedRotterdam and Germany. In
Germany, at the inland terminal in Duisburg, thetuBeeroute directly connects to
Europe’s Extensive railway network.

The liberalized rail market ensures that theret®mpetitive range of service providers
to choose from. In addition, the ECT ‘European @atge Services’ operates own ralil
connections together with partners to and frome¢ended gate, in Venlo in the

Netherlands and Duisburg in Germany.
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Figure 10. Rail connections
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Road connections

Most of Europe can be reached by truck from Ro#erdvithin 24 hours (Figure 11).
The ECT Delta Terminal is directly linked to the A\tational motorway. In and around
Rotterdam, there are hundreds of hauliers whichrdifghly competitive services. To
ensure the shortest possible turnaround times, B&J substantially optimized the
handling of trucks at its terminal, for example togans of the Cargo Card and other
additional IT solutions.

The Cargo Card was successfully introduced at 6& Belta Terminal at the end of
2007. Truck drivers use this personalized ID cardlie entire terminal visit. This starts
with gaining access to the pre-gate area. At tieepteon building, all the information
necessary for the pick-up and the delivery of coets is then linked to the driver’s
Cargo Card.

The driver holds the Cargo Card up to a reademeh @rocess point on the terminal
(inspection gate in/out, landside transfer poiatstoms) and consequently the terminal
systems automatically generate the required action.
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Figure 11. Road connections
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Inland shipping connections (Inland waterway conioes)

The location of Rotterdam on the estuary of thersvRhine and Maas makes inland
shipping a perfect mode of transport to reliablywetarge numbers of containers into

the European hinterland.

The ECT Delta Terminal offers specific inland fég@ks (equipments) such as separate
barge cranes. Moreover there is the dedicated dndnipping terminal, such as the

Delta Barge Feeder Terminal.

Rotterdam’s inland shipping sector is made up afynaivate enterprises which are all

highly customer-oriented. In addition, under theneaof ‘European Gateway Services’,

ECT maintains its own connections to the extendat#.gThese highly frequent and

reliable connections comprise dedicated servic#s fixied windows.

Feeder connections

From ECT Delta Complex, there are daily feeder eations to and from ports in the
UK/Ireland, Scandinavia, Baltic, Spain/Portugal amtther locations throughout the
Europe. Companies can choose between various endept operators.
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2.4.3.2 The degree of openness

Attitude toward each other

The ECT company considers all the users of theaDedrminal as key users because it
recognizes the importance of all users in ordemfarove the performance of the supply
chain.

The project which has led all communications tacbmpletely electronic demonstrates
a positive attitude between the ECT terminal omerand the users of the terminal.

The ECT company has been the driving force behined realization of the project,
offering support to individual terminal users inetlcreation of good electronic

communication. But the terminal users have collateat actively.

Interaction Patterns

The ECT Delta terminal collaborates with its usershe design of the services which
can facilitate the container transit. An exampleto$ collaboration has been realized
with a private rail operator, called Distri Railhe ECT has collaborated with Distri

Rail in the design of fast rail shuttle connectionm the ECT Delta Terminal to the

inland terminal of Duisburg in Germany and vicesaer

The ECT Delta Terminal collaborates with its usarghe planning tasks/procedures in
order to optimize the container flow. An exampldlo$ collaboration has been realized
with the truck drivers in the Cargo Card project

The ECT collaborates with terminals users in bigjgnts which can optimize the flow

of information. This has been done for the realmwabf ECT’s aim to have 100 percent

electronic data exchange with customers and otlggstical partners..

Practices

The ECT Delta Terminal shares information dailyhaits users using the EDI systems,
the web site and the port community system. Ini@adr there is an intensive exchange
of information between the ECT and the deep seaatqs, the feeder operators, the

barge operators, the rail operator, the truck dpesa and the 3PL. In the
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communication with each category of users theeevi®ll defined type and sequence of
data exchange.

2.5 The development of the research framework

In spite of growing interest in the integration afntainer terminals in supply chains,
researchers are still in an early stage of invastig how a high degree of integration
can be reached.

Le literature review has pointed out that theegnation of container terminals in
supply chains can be captured in two dimensiong$inet as integration driven
investmenanddegree of openness the integration in supply chains.

A pilot study has been used to get some empiritgights on the two dimensions in
order to better formulate our research framework.

The ECT Delta Terminal can be considered a wedlgrdted terminal. This status can
be explained taking into account the key dimensiand the contextual conditions
(Figure 12).

The ECT Delta Terminal has been able to investedichted infrastructures (e.g. own
rail terminal) and superstructures (dedicated béggder quay cranes) in order to
improve the inter-connectivity at the interface vibe¢n ship/road and ship/rail.
Moreover, the terminal has built an internal trackorder to link with the distripark
Maasvlakte.

The investments have been possible also becaase Were some conditions in the
context in which the terminal is embedded.

The port of Rotterdam is managed on the basis ef l#mdlord model. The Port
Authority is responsible for the development of i@t area in order to enhance the
competitive position of the port of Rotterdam. Sois interested to build the
infrastructures (e.g. the distripark) that goesthis direction. While the terminal
operator is responsible for the investment in thmecsic infrastructures and
superstructures in order to enhance the compeptgéion of the terminal.

At the same time ECT Delta terminal has been ablmake some right decisions in

order to increase its integration with the userg. (e electronic exchange of data has
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been mandatory at ECT Delta Terminal since 1stuoieJ2008). So, the ECT Delta

Terminal has a high level of investment driven iggration aim.

The analysis of the other dimension shows a higjtegeof openness to the integration
in supply chain. The ECT company and the termirgdrsi show a positive attitude

toward each other and this leads to actions (iotera patterns and practices) that make
the relationships stronger.

Figure 12. The analysis of ECT Delta Terminal

Context

Business type Import/export oriented terminal

Geographic location Located in important sea route, directly on thetN&ea

The terminal is directly linked to the A15 national
motorway.

Infrastructures in the port environmentThe distripark Maasvlakte is located very closéh®
terminal.

Availability of a Port Community System

The Port Authority of Rotterdam is responsible tfoe
Port governance mode development of the port and manages the port aréheo
basis of the landlord model

Integration driven investment

EDI systems.
Information and communication system&Veb portal.
Connection with the Port Community System

Value added services The valued added activities on the cargo (e.glliage
packing) can be effected at the distripark Maakelat

Own rail terminal.

Dedicated area for the barge/feeder services (Beltge
Integration of transport modes Feeder Terminal).

Dedicated internal track between the terminal &ed t
distripark Maasvlakte

Degree of openness

Attitude A positive attitude toward collaboration betweenTEahd
the users of the terminal.

Collaboration between the terminal and its usethén
design of services and processes which can fdeilitee
container transit.

Collaboration between the terminal and its usethén
planning of task/procedures in order to optimize th
container flow.

Interaction Patterns

Daily information sharing between ECT and the desp
Practices operators, the barge operators, the rail operatoesruck
operators, and the 3PL
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The analysis of the literature and the case pilggsst that development of the research
framework shown in Figure 13.

The integration of container terminal in the supphain can be captured through two
key dimensions, that is to say the integrationafriinvestment and degree of openness.
Each dimension can be evaluated taking into acceame variables.

Is not to be excluded a relationship between the tivmnensions. For example the
presence of its own rail terminal may push towduel ¢ollaboration the terminal and a
rail operator in order to introduce a new shuttient service. However, one should not
overlook the fact that the interaction may affdet future choices of investment (e.g.
the building of a new dedicated siding within teeminal). As noted earlier, the context
which characterized the terminal may influence tkaching of a high degree of
integration.

The relationship between SCI and performance has bevestigated over time with
regard to the manufacturing company. Changing ouait wf analysis, from
manufacturing company to a container terminal, we see that empirical evidence on
the relationship between the integration and th#opmance is few. The key issue is
whether the integration of container terminal irp@y chain has an impact on its
performance. Our pilot study seems to suggestahagh degree of integration has a
positive impact on the performance. But a singksedanits the generalizability of our
findings.

Figure 13. The research framework
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CHAPTER 3: RESEARCH METHODOLOGY

3.1The case research

As shown in Chapter 2, a single in-depth case sway used in order to define our
research framework. Then, it was important to ckasigorous methodology in order
to carry out the empirical analysis based on teearch framework.

The case research was selected within various melbgies because:

e Our intent is to build theory considering that &t research is an emerging
research field (Pallis et al, 2010) and it is neaeg to build theories using
empirical evidence (Woo et al., 2011)

» Building theory from case research is especiallgrapriate in new topic area
(Eisenhardt, 1989)

» The case research is particularly suited in ordartswer to “how” and “why”
research questions (Yin, 2009)

» Case research has been recognized as one of the powsrful research
methods in operation management, particularly i@ tevelopment of new
theory (Voss, 2009)

A fundamental step in case research is the chditeemmumber of cases to be analysed.
According to Eisenhardt (1989), while there is deal number of cases, a number
between four and ten cases is usually suiteddardo build theories from case studies.
The range defined by the scholar can be explaiakohg into account the trade-off
between the complexity and volume of data generated more than ten cases and the
difficulty to generate theory with fewer than farases.

Voss et al. (2002) put in evidence that multipleecatudies are suited to build theory. In
fact one case study limits the generalizability tbé findings, models or theory
developed form the research. At the same time, \ébsd. (2002) argues thatot a
given set of variable resources, the fewer the chisdies, the greater the opportunity
for depth of observatidn

According to Yin (2009), the evidence from multiptases is often considered more

compelling and the research design is regarded robrest.
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Taking into account our research aim, a multipleecstudy approach has been adopted,
involving a sample of five container terminals ltechin different Italian ports. This

number is consistent with what is emerged by tteedture.

3.2The selection of cases

After the choice of the multiple case studies,tal\question is the selection of the cases
or sampling.

According to Yin (2009), and Voss (2009), the sitecof the cases has been effected
using both literal and theoretical replication inder to have a theoretical sample
(Eisenhardt, 1989). So, the replication techniqas wsed in the selection phase. Each
case was selected in order to obtain contrastisgltee but for predictable reasons
(theoretical replication) or to predict similar uéis (literal replication).

The Figure 14 shows the cases which were seledted. five container terminals
analysed are located in five different ports, thad' say, the ports of Genoa, La Spezia,
Trieste, Ravenna and Taranto. A container termsal specific facility within the port
area where the containers are handled. The anasysi€used on the most important
container terminal, in terms of TEU’s handled, a€le port.

Figure 14. The five cases selected
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3.3The case study protocol

As highlighted by Yin (2009), it is important to\ddop a protocol when the case
research is performed. In fact the protocol enharibe reliability of case research
(Voss, 2009; Yin 2009), especially in multi-casadsts.

The protocol contains procedures and general toldse followed in performing the
case research. The sections of the protocol haen ledaborated following the
indications provided by Yin (2009). So, the protoi® focused on the letter of
introduction to be sent to interviewees and orgarons involved in the study, the field
procedures to be followed in collecting data and #et of questions used in the
interviews. The case research protocol has beetegdiin the pilot case as suggested by
Voss et al. (2002).

The letter of introduction contains the generalcdesion of the study, the purpose of
the research and the issues to be addressed assveefiresentation of the researcher.
The field procedures have been distinguished ircgmores to be followed before the
visits (e.g. before the visits being, the interweb site should be investigated in order
to obtain information on the company) and procesluie be followed during the
collection of data.

The set of the questions used in the intervieweesgmts the core of the protocol (Voss,

2009) and can be found in the Appendix.

3.4The data collection

In collecting field data we used a combination dfedent methods to study the same
phenomena. The methods include semi-structuredviates, direct observations and
content analysis of documents. The use of differemiirces of information was
necessary in order to guarantee the respect gbriheiples of interaction and source
triangulation (Eisenhardt, 1989; Yin, 2009).
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3.4.1 Semi-structured interviews

An important point is the identification of key orfnants, that’s to say the persons who
are the best informed about the data being resedr@foss et al, 2002).

In our case, the key informants have been idedtiire the following organisations:
terminal operator and port authority.

These organizations could provide important infdiomaabout the port situation, the
context which characterized the terminal and the key dimensions of the container
terminal integration in supply chains.

A terminal operator manages the container termafath is the focus of the research.
So, the terminal manager, who has the respongibdit the terminal, has been
interviewed. In order to capture other informati@specially about the value added
services or to better understand the sales perfarepahe marketing & sales manager
of the terminal has been interviewed.

Instead in order to obtain data about the portasitn and, consequently, about the
context which characterizes a container terminaé head of the marketing, port
promotion and international relations departmestlgen interviewed.

Moreover, one user for each terminal has beenvietsed with the purpose of data
triangulation.

The interviews have been effected using the sethefquestions developed in the
protocol.

The interviewer has guided the conversations magurg that all the questions on the
interview tool were addressed (Yin, 2009).

3.4.2 Documents

According to Yin (2009), we decided to use docursentorder to have other specific

details to corroborate and augment evidence frdmragources. Different documents
were collected in order to search for informati&eme documents were requested to
the terminal operators, others to port authoriteesd terminal users. Moreover

companies and port authorities web sites and aestichve been used.
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3.4.3 Direct observations

A field visit of each container terminal was efiadt During the tour, the infrastructures
and superstructures and the equipment to effeaedaddded services were identified as
well as the technologies used in the operations. gurpose of these observations was

primarily to verify the information collected fromterviews and documents.

3.5The quality of the research design

It is important to ensure the validity and theabliity of study (Voss et. al, 2002; Yin,
2009). In patrticular:

» Construct validityis the extent to which correct operational meashge been
identified for the concepts being studied. Twoitachave been used in order to
increase construct validity. The use of multipleirse of evidence and having
the draft case study report reviewed by key infartadYin, 2009).

» Internal validity is the extent to which right causal relationshi@s/éh been

established. This dimension of the validity hasrnberssured through the use of
the pattern-matching logic (Yin, 2009) which wagdisn within and cross case
analysis.

« External validityis referred to the generalization of the resultsregearch

beyond the study. The use of multiple case stuskéected with the replication
technique, as you have done in our work, permitsctoeve the external validity
(Yin, 2009)

» Reliability demonstrates that the study’s operations can beateg, with the
same results. The use of case study protocolneans to achieve reliability
(Yin, 2009)
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CHAPTER 4: CASES ANALYSIS

Our research is focused on integration of the énataerminals in supply chains. So
the level of analysis is the container terminalldwing the procedure recommended by
Miles and Huberman (1984) and Eisenhardt (1989)fivgeé conduct the within case
analysis where we go in depth with the analysisaifh terminal and then we perform
the cross-case analysis where we compare and sbtiteacases.

4.1 Within-case analyses

The within-case analyses of the five cases have beeducted using the data sources.
The data have been interpreted and elaborated. ¢zesehreports data on the variables
defined in our research framework.

Before starting with the analysis of each case a@d#d to analyse the role of the port
authority and to focus on the ports, part of whioh terminals are.

Although there are 25 port authorities in Italycleauthority operates according to a
specific Italian law. So there are not differenbetveen the Port Authorities in terms of
tasks, procedures, etc. The analysis of the pesrtsnportant in order to get some

information about the context in which the termgnate located.

After the analysis of the five cases, we conclude within-case analysis with a

summarizing table.

4.1.1 The port authority

The port authority was established by Italian Law/98 on "Reorganisation of
Legislation concerning Ports" which defines theksaand the legal status of the this
entity. The port authority is a public corporatwhich has the following main tasks:
* Planning, development, promotion of the port andtia and security of port
operations and other activities carried out witihi@ port
* Maintenance of shared port infrastructures

» Attribution and control of general services prowde the port users.
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The port authority acts on the basis of the larioiodel. In fact it manages the port
area according to its tasks and leases out thesppestto private companies. The private
operators have the operational management of thenals and they invest in specific

business-related capital equipment (e.g. cranes).

So, the main operating income flows of port autiyoare harbour dues and contract

income, derived from long term leases of port sites

4.1.2 The location of container terminals

The terminals are located in five different poRgy(re 15). The ports of Genoa and La
Spezia are situated on the Ligurian Sea which isamam of the Mediterranean Sea,
between the Italian Riviera (Liguria and Tuscany)l éhe islands of Corsica and Elba.
The ports of Trieste and Ravenna are located ormAtreatic Sea while the port of

Taranto is situated on the Jonio Sea.

Figure 15. The geographical location of five termials
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The port of Genoa

The port of Genoa is located in northern Italy. deographical location is strategic
because the port is situated in the industrial @sumer heartland of Northern Italy
and Southern Europe.

In fact, the port is located near Milan and Tuvimich are approximately 150 km away,
as well as important economic centres of the Eyrgpeh as Bale (Switzerland),
Munich (Germany) and Vienna (Austria).

This position makes the port of Genoa an ideal rerat gateway for traffic to/from
Europe and the natural hub for Far East trade. @S6rregular liner services connect
Genoa to ports worldwide.

The port is characterized by 22-kilometre coasthnd it covers a total surface area of
approximately 7 million sgm. The port is composdd2@ terminals which handle
different cargoes: container, general cargo, pabkhgoods, steel, forest products, solid
and liquid bulk, petroleum products and cruise fand; passengers.

The port of Genoa is a multi-service port whichugaes the first position in the Italian
ranking in terms of total throughput, approximatB® million tons (Port Authority of
Genoa, 2010). The Figure 16 shows the proportioth@fthroughput for each type of
cargo while the Figure 17 shows the position oft pdrGenoa in Italian ranking with
regard to the container traffic.

Considering the container traffic in the year 20@% port of Genoa occupies the
fourteenth position in the world container portkiag (Van den Berg and De Langen,
2011).

Within this context, the port authority of Genoadatine private terminal operating
companies are working in order to develop the pod to consolidate its role in the
Mediterranean Sea. In the short term, the workuaderway to improve road and rail
access to the port, facilitating the flow of goodgpand the facilities to effect value

added services and landfill and restructure spearga in the port terminals.

50



Figure 16. Throughput by segment

9,2%

H Containers

B Break Bulk
[ Dry Bulk
38,8% M Liquid Bulk
17,2%
Source: Adapted from Port Authority of Genoa , 201
Figure 17. Container traffic in the main Italian ports
Porto 2008 (TEUs) | 2009 (TEUs) | 2010 (TEUs)
Gioa Tauro 3,467,824 2,857,440 2,851,261
Genova 1,766,605 1,533,627 1,758,858
La Spezia 1,246,139 1,046,063 1,285,155
Livorno 778,864 592,050 628,489
Taranto 786,655 741,428 581,936
Cagliari-Sarrich 307,527 736,984 576,092
Napoli 481,521 515,868 532,432
Venezia 378,072 369,474 393,913
Trieste 335,943 276,957 281,629
Salerno 330,373 269,300 234,809
Savona-Vado 252,837 196,317 220,000
Ravenna 214,324 185,022 183,041

Source: Adapted from Confetra, 2010
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The port of La Spezia

The port of La Spezia is situated in the north tatyl in the middle of the coast
between Genoa and Leghorn. The port has a partigakation at the end of a deep gulf
North-West / South-East oriented. A mountain clpwtects the port backwards, while
the cape of Portovenere and the islands Palmadid s save the port from the strong
south-west winds.

A outer breakwater assures very good sea conditiorthe gulf all over the year,
allowing port operations in all weather conditions.

The outer breakwater is 2,210 metres long and thesgulf between cape S. Maria
westwards and cape S. Teresa eastwards, leavingassages of 200 and 400 metres
for the ships entering into the port. The bay isuht.6 km deep and 3.2 km wide.
Inside a 150 hectares harbour and protected bytar breakwater, the port has over 5
km quays and 575,000 sgm surface at its disposil rail tracks for 17,000 metres and
roads for 3,500 metres. The draught is up to l4remewhich allows the newest
container ships to enter the port. Current dredaiogks will increase draught up to 15
metres. The terminals have cranes up to 100 tqrects and covered warehouses for a
total of 13,000 sgm at their disposal.

In the port, two container terminals, one multimsg terminal, one coal terminal, two
oil terminals, one LNG terminal and two cement teihare operative.

The throughput of 14,328 million tones (Ministerelld Infrastrutture e dei Trasporti,
2009) makes the port of La Spezia an important oltaly. In the port of La Spezia
both bulk (dry and liquid bulk) and general cargmrtainers and breakbulk) are
handled. The Figure 18 shows the proportion othiheughput for each type of cargo.
The containers handling is the most important pathe business. Taking into account
the TEUs handled in 2010, the port occupies thé hosition in Italian ranking and the
seventeenth position in European ranking.

The port is directly connected to the Italian ild highway net and is located at the
crossroad between the Tyrrenian-Brenner and thst dimes. Regular services of rail
transport connect it with most important centredNofth Italy. More than 50 ship lines
link the port with over 200 ports all over the wbrl
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Figure 18. Throughput by segment
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Source: web site of Port Authority of La Spezia

The port of Trieste

The port of Trieste is situated in northeasterty lt'owards the end of a narrow strip of
land lying between the Adriatic Sea and Italy'sdeorwith Slovenia. It is located near
to the Central Europe, at the crossroads betweenmdritime routes and Corridor 5
(Lisbon-Kiev).

Deep sea-bottoms, excellent accessibility to shigppioutstanding rail and road

connections, closeness to end markets, make Taes¢fficient and competitive port of

call.

The long-distance intercontinental maritime conimast and short-to medium intra-

Mediterraean links play an important role in thevalepment and the growth of the
port.

The position of the port and the rail connectioasenpermitted the development of
intermodal services. More than 50 trains a week Iimieste to the productive and

industrial areas in North-East Italy, the SoutlGafrmany, Austria, Hungary, the Czech
Republic and Slovakia, serving an extremely vaegeonomic hinterland.

The port of Trieste is a free area for goods aretatprs. There are five Free Areas: Old
Free Area, New Free Area, Timber Terminal Free Amdaeral Oils Free Area,

Industrial Free Area.
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The advantages are much. The goods arriving byfreea non-community countries
can be freely introduced into Free Areas, irrespeatf their origin or destination and
without being subject to taxation in the port aréhese goods can remain in store
within the port area for an unlimited period arh de sent to the overseas destinations
without requiring any community customs declaratiQustoms duties and taxes on
goods imported into the community market through Fnree Areas may be paid with
delays of up to six months at a particularly loweraf interest.

The throughput of 44,393 million tons (Ministerolldelnfrastrutture e dei Trasporti,
2009) makes the port of Trieste one of the mostomamt port in Italy. In the port of
Trieste both bulk (dry and liquid bulk) and othgpés (containers, ro-ro, break bulk)
are handled. The Figure 19 shows the proportiothefthroughput for each type of
cargo.

With regards to the containers traffic, the porfTokeste occupies the ninth position in
Italian ranking (Figure 17). In the port there rdyoone container terminal, managed by

Trieste Marine Terminal Spa.

Figure 19. Throughput by segment
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Source: Port Authority of Trieste — Statistics 200
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The port of Ravenna

The port of Ravenna in located on the Adriatic Sean important economic area of
Italy. Several refineries and petrochemical indastoccupy the port sites, because the
deposits of methane are situated some miles awaytie coast.

The port of Ravenna is one of the most importarmtspm Italy with regard to the
handling of the dry bulk cargo. However, the nuraerport terminals are equipped to
receive any kind of cargo. The throughput has #e815 million tons in the last year.
The Figure 20 shows the proportion of the throughpu each type of cargdlith
regards to the containers traffic, the port of Rengeoccupies the twelfth position in
Italian ranking with a total throughput of 183,08&Us in the year 2010.

Figure 20. Throughput by segment
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Source: Port Authority of Ravenna — Statistics®01

The Port of Taranto

The port of Taranto, situated in the south ofyltah the north coast of the Gulf of
Taranto, is a natural harbour embracing a widetstesl bay, Mar Grande, and a
smaller inlet, Mar Piccolo. The port of Taranto hasstrategic location in the
Mediterranean — halfway between east and west ahyd1d2 nautical miles from the

main shipping route from Gibraltar to the Suez Cana
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With the opening of the container terminal in 20€dis geographical advantage has
brought a welcome growth in port traffic, allowingaranto to join the league of
Mediterranean hub ports which, year by year, haos & large share of the trade
generated by the emerging economies of the Far-Emsstrong competition with the
ports of the Northern Range.

Thanks to a range of mainline services to the Famt Bnd the United States, plus an
extensive network of feeder services linking withjon ports in the Mediterranean, the
Port of Taranto has rapidly gained an importarg.rol

The throughput of above 35 million tones reachethayear 2010, makes the port of
Taranto one of the most important Italian porttHe port of Taranto both bulk (dry and
liquid bulk) and general cargo (containerised caegwl other general cargo) are
handled. The Figure 21 shows the proportion othiheughput for each type of cargo.
The containerized cargo is handled at Taranto Queta erminal, the only container
terminal of the port. Taking into account the TEwdled in 2010, the port occupies

the fifth position in Italian ranking.

Figure 21. Throughput by segment
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4.1.3 The case of Voltri Terminal Europa (VTE)

Voltri Terminal Europa (VTE), located in the areftioe New Pra - Voltri harbour, is
the most important container terminal of the pdiGenoa.

Its strategic location, directly on the open sdtgre direct and unrestricted access to all
kinds of vessels that can arrive and depart eagiigkly and safely.

With a quay length of 1,450 metres along 6 modaled a draft of 15 metres, the
terminal is equipped to accommodate simultaneoiistylast generation full-container
vessels and three ro-ro ships.

The terminal has a handling capacity of about 10D TEUs/year and the total area is
1,100,000 sgm. The terminal is managed by Voltrimieal Europa SpA, part of the
Singapore-based PSA Group. The PSA Group also aientthrough its subsidiary
company Sinport SpA, the Pra Distripark Europa, ¢benpany which manages the
distripark of Voltri, situated within the terminafea.

The terminal can be classified as an import/expeninal. In fact the transhipment
accounts for nearly 7 per cent of the terminali®tighput, while the remaining 93 per
cent is made up of imports and exports. Througliastmoved from 1,009,487 TEUs
in 2008 to 885,276 in 2009. In the year 2010 theubhput has been 980,950 TEUs.
Sales have moved from 88,795,416 € in 2008 to 750563 € in 2009. In the year 2010
sales have reached 94,580,279 €.

4.1.3.1 The integration driven investment

Value added services
Although the terminal focus is on containers hamgliand loading/unloading services,
other additional services are effected:
* Break bulk cargo. The terminal provides ad hoc solutions for thadtiag of
every kind of break bulk cargo (machineries, yachemgons, elicopters, etc.)
» Refeer containers A dedicated area with 600 reefer plugging poinsvailable
for the customers needs. The terminal provides ritoring service of the reefer
containers conditions (2 times per day physicatklw the temperature). VTE

does not supply any repair service but only a seraf control and first level
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diagnosis. In case of emergency small repairs eatratal components can be
carried out as well (cables, etc).

Import containers can be subject to sanitary céstiogy direct inspections. In
such case, containers are moved to the sanitapedtisn area within the
terminal.

IMO Containers. The area for temporary stacking of dangerous goods
containers is located within the terminal area. Waximum geometric capacity
of the area is 640 TEU, according to IMO classdEIMO classes are accepted
with the exception of IMO 1 (explosives), IMO 6.ihfeécting materials) and
IMO 7 (radioactive materials).

Container Freight Station (C.F.S.) activities These activities are carried out in
the distripark of Voltri located within the terminaThe VTE directly manages
5,000 sgm of the warehousing area of the distriftatal area 20,000 sqm). The
VTE provides a wide range of services: stuffingtufisig of general cargo
containers, machinery or other equipment eithekg@awr unpacked, vehicles
and goods on pallets with related lashing/unlaslaing covering; warehousing,
labelling of packages using labels supplied by tustomer, wrapping of
palletized packages, fastening of items with custgriumbing, marking of

boxes (mask and paint supplied by the customer).

Integration of transport modes

Rail connections

Inside the terminal there are 8 rail tracks of 6ers each, served with 3 rail mounted

gantry cranes. The rail park is directly linked twito Genoa/Ventimiglia and

Genoa/Milan and Turin railway lines, the latter gged to accommodate “high cube”

containers. The links to all destinations of canEurope is granted by a regular

shuttle service.
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Figure 22. The rail connections
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Road connections

VTE is well connected to the North Italian motorwagtwork, with direct access to the
A26 to Milan and the A10 to La Spezia.
The access to the terminal is characterized by, 12 for the containers traffic and

2 for non containerised and heavy weight cargo.

Information and communications systems

For all the ship, yard and rail operations thenieal works with COSMOS System.
The IT system integrates all the terminal facifitiend equipment (always under our
control room supervision) to maintain the actigtiender full control in real time.
The electronic exchanged of data with the termirsars is based on three means:

d. The Electronic Data Interchange (EDI)

e. The VTE website

f. The e-port of the port of Genoa.
The EDI systems are used in order to communicatie the shipping lines. The web
site is used by different terminal users (shipdings, forwarders, transport operators,
etc.) in order to download or/and upload some mgttion.
The Port Authority of Genoa has developed a pomiroanity system (e-port) which
facilitates the simple and efficient exchange dada order to optimize the information

flows and work processes of the organizations. \WUWBEs this electronic platform in
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order to communicate with the shipping lines arelfthrwarders. In particular the VTE
uses the e-port in order to accelerate the exhiefmported containers.

4.1.3.2 The degree of openness

The terminal considers as key users the shippimegs land the freight forwarders

because this two category of users “choose” thenite where transferring the

containers.

The terminal doesn’t collaborate with the terminakrs in the design of the services
which can facilitate the container transit.

The terminal collaborates with the terminal usarthe planning activities/tasks in order
to optimize the containers flow. The terminal uguahares information with the

terminal users in order to optimize the contairtexssit.

4.1.4 The case of La Spezia Container Terminal (LSCT)

Although in the port of La Spezia two dedicatedteorer terminals are operative, the
terminal managed by La Spezia Container Terminal, $plonging to Contship Italia
Group, is the most important.

The activities of the terminal have been carrietl@u Fornelli pier since the Eighties
and on the Angelo Ravano area since 1998, for & tmitual surface of more than

280,000 sgm. The table below reports some techdatal of the terminal:

Quay Length Draft Total area Handling capacity
282,000 sgm (internal);
1,402 m 13-14 m 43,000 sgm (external] 1,200,000 TEUs/year

The terminal can be considered an import/expontiteal.

Throughput has moved from 1,051,805 TEUs in 20085b,558 in 2009. In the year
2010 the throughput has been 1,041,483 TEUs. Takibogaccount the TEUs handled
in 2010, this terminal is in the second positidttalian ranking.

Sales have moved from 96,961,000 € in 2008 to B30@® € in 2009. In the year 2010
sales have reached 95,867,038 €
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4.1.4.1 The integration driven investment

Value added services

Although the terminal focus is on containers harmgliand loading/unloading services,
other additional services are effected:

* Break bulk cargo. The terminal provides ad hoc solutions for the hagdof
every kind of break bulk cargo (machineries, yachtsyons, helicopters, etc.)

* Refeer containers A dedicated area with 384 reefer plugging pointsvigilable
for the customers needs.

» Stuffing/unstuffing. This stuffing/unstuffing of the containers is etied both
within the terminal and in the “retroporto”. Thaifiing/unstuffing is performed
within the terminal when required by forwardersgrcustoms. In the retroporto
area this service is effected by a specialized @mpowned by La Spezia
Container Terminal.

VAT Warehouse. This service gives the importer the possibilitykieep the
cargo in dedicated warehouses without paying VAhis service is valid only
for goods which come from E.U. countries

* Labelling and packaging. Some perishable goods (e.g. fruits and vegetable)
first undergo quality control and then the labgliis performed. The labeling
and the packaging are effected on several typegoofls. Generally, these
activities are effected when required by the publithority (e.g. label does not

conform to the laws).

Integration of transport modes

The terminal has a very close position to the nitairan railways and highways leading
to the most industrialized areas of North Italy &with Europe. The terminal has eight
sidings, linked directly with the national rail metrk. It is linked to the A12 and A15
Italian highways by a slip road. The terminal iskkd to a nearby area, called
“retroporto”, located at Santo Stefano Magra, o8lkm from La Spezia, by shuttle

trains and shuttle trucks. In this nearby area sactigities are effected (e.g receipt and
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delivery of container as well as loading and disgimg of trains). In this way, the
marine terminal forms a unique and integrated systeith the "retroporto” The

terminal is connected with the main Italian inlaatminals.

Information and communications systems

For all the ship, yard and rail operations thenieal works with SPARCS system. The
IT system integrates all the terminal facilitieslaaquipment (always under our control
room supervision) to maintain the activities unfigircontrol in real time.
The electronic exchanged of data with the termiriseks is based on two means:

a. The Electronic Data Interchange (EDI)

b. The terminal web site

4.1.4.2 The degree of openness

The terminal consider all users as key users bedauscognizes the importance of all
users in order to improve its performance. In fédet terminal is in a condition of
“saturation” and it has to reach a balance betvieevolume of traffic in entrance and
in exit in a temporal horizon.

The terminal uses EDI systems with the shippingdjrrail operators and multimodal
transport operators. The terminal uses web pantakrder to communicate with freight
forwarders and road hauliers.

Not only does the terminal usually share infornratigth the users in order to optimize
the container transit but it also collaborates wiith users in the design of services and

in the planning activities/tasks which can facibtéghe container transit
4.1.5 The case of Trieste Marine Terminal
Trieste Marine Terminal is the only specialized teamer terminal in the port of Trieste

and it has the deepest natural draft in the whoegliddrranean (18 meters alongside
berth).
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The table below reports some technical data ofetmainal:

Quay Length Draft Total area Handling capacity

770 m (operating berth);
600 m (supporting
berth) 18 m 400,000 sgm 600,000 TEUs/year

D

The terminal is managed by the Trieste Marine Teaiivhich is a member of the T.O
Delta Group, one of the most important logisticgl &ransport operators in the Italian
market.

The terminal can be classified as both an impgotdeixand transhipment terminah
fact transhipment accounts for nearly 30 per cétheterminal’s throughput, while the
remaining 70 per cent is made up of imports andesp

Throughput has moved from 338,299 TEUs in 2008 %8,245 in 2009. In the year
2010 the throughput has been 281,629 TEUSs.

Sales have moved from 24,546,607 € in 2008 to Z022% € in 2009. In the year 2010
sales have reached 22,169,804 €.

4.1.5.1 Integration driven investment

Value added services

Although the terminal focus is on containers harmgliand loading/unloading services,
other additional services are effected:

« Dangerous containers acceptanc&here is a dedicated area for the storage, the
loading/discharging and fumigation and ventilatioh containers containing
dangerous goods.

* Fumigation and ventilation

e Storing

* Reefer containers servicesA dedicated area with 184 reefer plugging points is
available for the customers needs. The terminaliges a monitoring service of
the reefer containers conditions (2 times per daysgal check of the

temperature)
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* Break bulk cargo. The terminal cranes can handle up to 75 tondr(plinder
hook, allowing direct or indirect loading and diaohing of yachts, engines,
cases, pipes, locomotives and many other diffetends of commodities.
Moreover, the handling of over 75 tons weight caogm be evaluated and
carried out based on request.

e Container Freight Station (C.F.S.) activities These activities are carried out
by the Adriadistripark, a company controlled byeBte Marine Terminal and
located on the terminal’s premises. With 12,000 sdrrovered warehouses and
dedicated personnel, Adriadistripark is in the fosito provide a wide range of
cargo handling services, both to containerized go@hd break bulk.
Stuffing/unstuffing, picking, consolidation, seauyj quality control of goods,
warehousing, transit and customs operations, hagdif perishable goods are

effected, labelling and packaging according tac#@erequirement.

Integration of transport modes

Inside the terminal there is a rail park, composkfive rail tracks of 600 meters each,
served with 3 rail mounted stacking cranes opearpteo 5 trains at the same time. This
rail park makes Trieste Marine Terminal able torape 11,500 trains per year. The
terminal is linked with several important ItaliandaEuropean cities (Figure 23). The

terminal operates the Trieste-Budapest rail service

Figure 23. The rail connections
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From Trieste Marine Terminal, there are feeder egtions to and from ports in Italy
(Venice, Ravenna, Ancona) and in other countriggufeé 24). The feeder services
among the main Adriatic ports and the Trieste hokt pre carried out directly by

Trieste Marine Terminal company.

Figura 24. The fedeer connections

Source: Trieste Marine Terminal

The terminal is linked to the A4 National highway & freeway. The A4 access point is
about 30 km away. Besides the link with the natiorwork, the frontiers of Fernetti
and Sant’Andrea (Gorizia) allow the connection with Slovenian highways.

Information and communications systems

For all the ship, yard and rail operations Triddine Terminal works with COSMOS
System. The IT system integrates all the termiaailifies and equipment (always under
our control room supervision) to maintain the atgg under full control in real time.
The electronic exchanged of data with the termiisaks is based on two means:

a. The Electronic Data Interchange (EDI)

b. The terminal website (web portal)

65



4.1.5.2 The degree of openness

The Trieste Marine Terminal considers as key usleesshipping lines, the freight
forwarders, the multimodal transport operators (MY@nd the rail operators. The
shipping lines and the freight forwarders are intguoir because they decide the path of
the containers while the MTOs and the rail opemstare fundamental in order to
guarantee the dispatch of containers in the hantell

Communication and information exchange with thegimg lines is fully automatic in
order to optimize the container flow. The infornoatis exchanged by the EDI and web
EDI systems.

For the export, the freight forwards and the transmwperators, authorized by the
shipping lines, can use the Trieste Marine Termmal site in order to communicate
some information about the containers status. Atesame the terminal users can use
the web site in order to download some information

The Trieste Marine Terminal collaborates with simgplines, MTOs and freight
forwarders in the design of the services which feanilitate the container transit. An
example of this collaboration with the shippingebn has been realized for the
introduction of the new shuttle train which linketierminal with Budapest station. In
fact Trieste Marine Terminal and the shipping lihese collaborated in order to define
the optimal level of service of the shuttle tragg( frequency of the service, specific
days of the week in which the shuttle train operagéc.).

The terminal collaborates with the shipping linesd eother users in the planning
procedures in order to optimize the informationwfloAt the level of operational

activities/processes the terminal tends to be rolosed.

4.1.6 The case of Terminal Container Ravenna (TCR)

TCR is the leading container terminal in the pdrtRavenna.lt is managed by the
T.C.R. SpA. The 70% of T.C.R. is owned by the shalder Sapir, an important
company for the port community of Ravenna, and 3096La Spezia Container
Terminal, a company controlled by Contship, an spdied leader in European terminal

operators.
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The table below reports some technical data ofetmainal:

Quay Length Draft Total area Handling capacity
680 m 10.5m 300,000 sgm 285,000 TEUs/year

The terminal can be classified as both an impgpteixand transhipment terminal. The
transhipment accounts for nearly 20 per cent of treninal’s throughput and the
transhipment increased remarkably in the last (#£20%).

Throughput has moved from 203,702 TEUs in 2008 %8,375 in 2009. In the year
2010 the throughput has been 174,073 TEUs.

Sales have moved from 16,914,152 € in 2008 to I5588 € in 2009. In the year 2010
sales have reached 15,884,425 €.

4.1.6.1 The integration driven investment

Value added services

Although the terminal focus is on containers hargliand loading/unloading services,
other additional services are effected:
« IMO containers. The area for temporary stacking of dangerous goods
containers is located within the terminal area.lMOD classes are accepted with
the exception of IMO 1 (explosives), IMO 6.2 (infieg materials) and IMO 7
(radioactive materials).
» Reefer containers servicesA dedicated area with 160 reefer plugging points is
available for the customers needs.
 Ancillary services The terminal offers the following services:
stuffing/unstuffing of containers, service of grage, storage of palletized and

non-palletized goods, cleaning and repair of cometa
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Integration of transport modes

Inside the terminal there are five rail tracks &04meters each, served with rail
mounted gantry cranes. The terminal is directlidioh with the intermodal terminals of
Melzo (MI), Dinazzano (RE) and Modena.

The Al4 Italian highway (motorway) is about 10 kmag. The terminal is well linked
to the E45 road while the connection with Venicaas adequate.

From TCR terminal there are feeder connectionsntbfeom 26 ports belonging to 14
countries distributed in the East MediterraneanitiNdfrica, the Middle East, the Red

Sea, sub-continental India and North-Central Angeric

Information and communications systems

The terminal has an IT system (SPARCS) which pernat coordinate all the gate,
loading area and quay operations which are planoeatrolled and updated in real

time. The EDI systems are used in order to comnat@iwith the terminal users.

4.1.6.2 The degree of openness

The TCR considers as key users the shipping limebs the multimodal transport
operators (MTOSs). The shipping lines are the diceistomers of the terminal while the
MTOs are important because they guarantee the tiognnections with the
hinterland.

The TCR collaborates with the shipping lines and MiTOs in the design of the
services which can facilitate the container tranBite last collaboration has led to the
introduction of the rail service for the containé@em and to Russia.

The terminal collaborates with several terminalrsigshipping lines, feeder operators,
freight forwarders, hauliers, MTO) in the plannipgpcedures in order to optimize the
containers flow.

The terminal usually shares information with th@phng lines, freight forwarders and
MTO in order to optimize the containers transiteTEDI systems are used in order to
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communicate with the terminal users (shipping lifegder operators, rail operators,
MTO).

4.1.7 Taranto Container Terminal

Taranto Container Terminal is the unique termirmadtainer of the port of Taranto. It is
located in the Central of the Mediterranean, 170tinal miles from the main Suez-
Gibraltar shipping route, making it a valid andymantric hub port.

The container terminal is managed by Taranto Coetalerminal S.p.A, which is
controlled by both Hutchison Whampoa and Evergiarine Corporation.

The table below reports some technical data ofetmainal:

Quay Length Draft Total area Handling capacity

1,500 m 14.3m (min.) | 930,000 sgm 2,000,000 TE&HY

Throughput has moved from 786,655 TEUs in 20084b,428 in 2009. In the year
2010 the throughput has been 581,936 TEUs. Tram&mnpaccounts for nearly 90 per
cent of the terminal’'s business, while the remarii@ per cent is made up of imports
and exports.

Sales have moved from 35,571,708 € in 2008 to 29388 € in 2009. In the year 2010
sales have reached 22,995,039 €.

4.1.7.1 The integration driven investment

Value added services

Although the terminal focus is on containers logdimloading services, other
additional services are effected:
» Reefer containers handling and storageA dedicated area with 900 reefer
plugging points is available for the customers geed
» Stuffing/unstuffing of containers
The terminal does not have facilities to performiugaadded activities on the cargo.
During the last years some warehouses have bednirside the terminal where the
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logistics service providers effect only the congaindeconsolidation. After the
deconsolidation the cargo is sent to the finalidasbn without being subjected to any

operation.

The integration of transport modes

The terminal is connected to the Italian railwapsl dighways networks. On the west
side of the terminal there are five sidings, linkkekctly with the national rail network.
Two railmounted ‘transwagon’ gantry cranes providpid loading and unloading of
container trains. Over 20 in and out weekly corgatnains are operated to connect the
terminal with other Central and Northern Italiatelports. Trucks leaving or entering
the terminal have ready access to and from theomadtiroad network. There is a
congestion-free link with the highway, 15 km away

The feeder services provide frequent and fast adioms from the terminal to some 40

ports around the Mediterranean, the Adriatic ardBlack Sea.

The information and communication systems

For all the ship, yard and rail operations the teainworks with an IT System (TOPO).
The IT system integrates all the terminal facifitiend equipment (always under our
control room supervision) to maintain the actiatiender full control in real time. The

terminal uses EDI systems.

4.1.7.2 The degree of openness

The terminal considers the shipping lines as the users because it recognizes the
importance of this category of users in order toprowe its performance (e.g.
throughput). The terminal uses EDI systems oniynlie shipping lines. The terminal
shares daily information with the shipping comparireorder to optimize the container
transit. There is no collaboration between the teamoperator and the terminal users
both in the design of services and in the planrahgask/procedures in order to
facilitate the container transit.
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4.1.8 Summary
We summarize here what we have observed in thenagtse analyses of the five

cases. Key points appear in Table 2.
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Table 2. Summary of within-case data

Container Terminals

=]

Dimension Variables VTE LSCT Trieste Marine Terminal TCR Taranto Container Terminal
Business Type . . Both an import/export and Both an import/export and . .
Import/export oriented Import/export oriented transhipment terminal transhipment terminal Transhipment oriented
Geoaranhic location Located in the port of Genoa or] Located in the port of La Spezia Located in the port of Trieste o Located in the port of Ravenna| Located in the port of Taranto g
grap the Ligurian Sea, in northwestefron the Ligurian Sea, in the Adriatic Sea, in northeasternon the Adriatic Sea, in the Jonio Sea, in south of the
Italy northwestern Italy Italy northeastern Italy Italy
Context - -
Infrastructures. in thd Retroporto”, located at Santo
. Availability of e-port system Stefano Magra, only 8 km from
port environment .
La Spezia
Port governance mode The Port Authorities of Genoa, La Spezia, TrieR@yenna and Taranto act on the basis of the lahdiadel
Container Terminals
Dimension Variables VTE LSCT Trieste Marine Terminal TCR Taranto Container Terminal
. . . Inside the terminal there isa raf Inside the terminal there are fiv
The terminal has eight rail track] . . . park, composed of five rail track . . ) :
- [ The terminal has eight rail trackis . Sl§15|de the terminal there are five rail tracks of 1,000 meters each
of 650 meters each, served wit inked directly with the national 6f 600 meters each, served wit ail tracks of 420 meters each, | linked directly with the national
The integration of | rail ”.“OU”ted gantr_y cranes. The rail network. It is linked to the rail rf‘°““.t99' stacking cranes; t inked directly with the national | rail network, served with two
transport modes | terminal has the direct access tp . terminal is linked to the A4 ] . ;
h Al12 and Al5 ltalian motorways . . rail network. The A14 Italian rail mounted gantry cranes. The
the A26 and A10 Italian . national highway by a free way|. . : h
by a slip road A motorway is about 10 km away, A14 Italian motorway is about 1|
motorways The A4 access point is about 3 K
K m away
m away
. The terminal offers The terminal offers . .
Integration I . I B The terminal offers The terminal offers
driven ((:gmp\}f;p:}:léirs);rloglstlc Services ((:gmpslﬁj?f?r?t?[lyngﬂ'%tf sleimces complementary logistic serviceg complementary logisitc serviceg
investment 9. 9, 9. 9 9 (stuffing/ unstuffing, picking, (stuffing/ unstuffing, service of

Y

Value Added Service

stuffing/unstuffing,).

5The value added services on th
cargo (e.g. labelling, packaging
are limited (e.g. the labelling is
made using labels supplied by {
customers)

warehouse).

eGenerally the labelling and the
packaging are effected when a
required by the public authority

h@.g. label does not conform to
the laws)

consolidation, warehousing).

rJhe value added services on th
cargo are effected rarely (on
specific requirement of some

customers).

groupage, storage of palletized
eand non-palletized goods, ).

The value added services on th
cargo (e.g. labelling, packing) aj
not effected

The terminal does not have
facilities to perform value added
eactivities on the cargo

re

The information and
communication

Use of EDI, web site and e-port
system in order to transfer,

systems

Use of EDI and web site in ordg
to transfer, obtain, share or

rUse of EDI and web site in orde
to transfer, obtain, share or

=

Use of EDI

Use of EDI

obtain, shared or exchange dat

nexchange data

exchange data
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Container Terminals

Dimension Variables VTE LSCT Trieste Marine Terminal TCR Taranto Container Terminal
The terminal considers as key . .
The terminal considers as key . . users the shipping lines, the The termmal' co_n5|d.ers as key . .
. L The terminal considers all users .~ users the shipping lines and the The terminal considers the
Attitude users the shipping lines and the freight forwarders, the . A
: as key users . multimodal transport operators | shipping lines as the key users
freight forwarders multimodal transport operators (MTOs)
(MTOs) and the rail operators
The terminal uses EDI in order o
communicate with the shipping
lines. o . The tgrm|_nal uses EDI with the The terminal uses EDI with the
The web site is used by differentshipping lines, rail operators an:ishipping lines The terminal uses EDI systems
. terminal users (shipping lines, | multimodal transport operators. . o minal uses web portal in| with the shipping lines, rail The terminal uses EDI systems
Practices forwarders, transport operators| The terminal uses web portal in - ; . . R
. - . order to communicate with operators and multimodal with the shipping lines.
etc.) in order to download or/angdorder to communicate with freiaht forwarders and transport transport operators
upload some information. The | freight forwarders and road g P portop '
: . ; operators.
Degree of terminal uses the e-port in ordgrhauliers
openness to communicate with the
shipping lines and the forwardefs
Collaboration between the
Collaboration between the (%ollaboration between the terminal and several terminal
terminal operator and th_e USETS % rminal operator and the users (shlpp|ng lines, feeder There is no collaboration
. the terminal in the planning of L ; operators, freight forwarders, .
Collaboration between the . shipping lines, MTOs, freight h . - between the terminal and the
. t?sks/procedures in order to ; . hauliers, MTO) in the planning . :
terminal operator and the users| Uotimize the container flow forwarders in the design of the of rocedures in order to users of the terminal both in the
Interaction Patterns| the terminal in the planning of P . ’ services which can facilitate the ©' P - design of services and in the
. Collaboration between the . . - optimise the containers flow. . ;
tasks/procedures in order to inal dth qfontalner transit. The terminal llab ion b h planning of task/procedures in
optimize the container flow terminal operator and the users %perator does not collaborate EtCO aboration between the order to facilitate the container
’ the terminal in the design of . terminal and some users .
) . o the level of operational R . transit
services which can facilitate the (shipping lines and MTOS) in the
. . processes. : : p
container transit. design of the services which cap
facilitate the container transit.
Container Terminals
Dimension Variables VTE LSCT Trieste Marine Terminal TCR Taranto Container Termi nal
2008 2009 2010 2008 2009 201qQ 2008 2009 2010 2008 009 2| 2010 2008 2009 2010
Number of containers
handled 1,009 | 885 981 1,052 | 851 1,041 | 338 277 282 204 178 174 787 741 582
(TEUs X 1000)
Performance
Sales (millions €) 88.8 75.5 94.6 97 79 95.9 245 20.1 22.1 16.9 15.6 15.9 35.6 29.2 23

73



4.2 The cross case analyses

4.2.1 The context

Port governance mode

As a first step to doing cross-case analysis, wa @ih the issue of role of the Port
Authority. The five terminals are situated in fiddferent ports where different Port
Authorities operate according to the Italian Lawthwithe aim to improve the
competitiveness of the ports.
Each Port Authority is a public company and actshenbasis of the landlord model. In
fact it manages the port area and leases out timenias to the terminal operators, the
private companies which have the operational manageof the terminals.
Both the Port Authority and the terminal operat@vdn an important role in the
development of the infrastructures of the terminal.
In fact with regard to the infrastructures of thartpit is possible to distinguish three
types:

* generic infrastructures which permit the accesthéport both from the land

side and sea side (e.g. road and railway links)
» infrastructures for a specific terminal (quay, trdedicated sidings, etc.)

» superstructures of a specific terminal (Quay cramesehouses, etc.)

The Italian State is responsible for making decdisiabout the building of the generic
infrastructures while the terminal operator makesiglons about the investment in
superstructures.

For the infrastructures of a specific terminal éhere actions divided between the
public and private sector. In fact the Port Authoris responsible for some

infrastructures (quay, drafts) and can decide ¥eshin other infrastructures (dedicated
sidings, internal tracks, etc.) in order to supploe investment of the terminal operator.
One problem is related to the Port Authority's ficial autonomy that has an impact on

investment decisions that the Authority has to take
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The main operating income flows of the Authoritye drarbour dues (tax of anchor,
loading /unloading tax., etc) and contract incofoad term leases of port sites).

The public entities (State, region, etc) can detadgive the Port Authority money in
order to contribute to the development of the .p8d, the public flow is important in
order to plan the building of infrastructures.

In last years, the funding of the State has begndenspicuous and has not been made
based on the traffic of the port. In Italy there &5 Port Authorities and the State
divides the financial resources between these mighber of Authorities without taking

into account the traffic generated in each port.

Business type

The accepted classification of the container teaisiniews the distinction between the
import/export terminals and the transhipment teatsin

The import/export terminals are nodes which contgithe gateway of imported goods
toward the end-market and, vice versa, the acoetbetsea for the goods in export.

The transhipment terminals develop in the Meditezean Sea as a consequence of their
position near the main Suez-Gibraltar shippingeauhich connects the Far Est to the
Europe. In fact the big ships which leave from Hae East go though the Suez Canal in
order to reach Europe. These big vessels use Hmeshipment terminal in the
Mediterranean Sea as an hub where they leave p#reio cargo which reaches other
Mediterranean ports by feeder services.

VTE and LSCT can be considered as import/exponitals. In fact the percentage of
volumes handled by transhipment is low.

Instead, the terminals of Ravenna and Trieste leanigiher volumes by transhipment.
In the case of Trieste the transhipment accoumtadarly 30 per cent of the terminals’
business. While in the case of Ravenna the tramsdmpaccounts for nearly 20 per cent
of the terminals’ business and it increased renidykan the last year. These two
terminals can be classified as both transhipmesiraport/export terminals.

In the case of the terminal of Taranto, the trgmst@nt accounts for nearly 90 per cent
of the terminal’s business, making it a transhiptterminal.
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Geographic location

VTE and LSCT are in a good position, near to theketaof northern Italy and Europe.

They are linked to the Corridor 24, which conneggenoa and Rotterdam, and to the
Corridor V, which connects Kiev to Lisbon. They aar to important logistics nodes,
located in the north of the Italy (Figure 25).

VTE is located in the north west area of Genoahatcenter of the main motorway
junction between A10 and A26, while LSCT is neathi® A15 motorway.

Figure 25. The intermodal centers near Genoa andd_Spezia
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Source: Adapted from Uniontrasporti, 2011

Trieste Marine Terminal is located at the crosssoaflthe trade between Italy and
northern and eastern Europe. Trieste is an importade in the Corridor V. Some
intermodal centers are situated near Trieste Marereninal.

The interportd of Cervignano is located about 50 km away fromtéreninal while the
intermodal terminal of Trieste is far 10 km.

The terminal of Ravenna is located in an imporegdnomic area of Italy, not so far
from the interporto of Bologna. Bologna is an intpat node of the Corridor 1 with

connects Berlino to Palermo.

' The interporto is a logistics center defined byidtaLow 240/90. It is characterized by the preseot
rail tracks in order to have the intermodal flow.
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The terminal of Taranto is located in the Centretrf Mediterranean, 170 nautical
miles from the main Suez-Gibraltar shipping rouidis position has led to the
development of the transhipment business. In theeHand there is a only one

interporto within 100 km.

Infrastructures in the port environment

The analysis of this variable takes into accourg thfrastructures in the port
environment which can influence the integratiortted terminals in the supply chains.
This variable focus on the environment outsideténminal but inside the port area.
VTE and LSCT show a better situation.

In fact the Port Authority of Genoa has developlke €-port which is a web-based
solution to improve vehicle transit operations tihgl container terminal gates and
handle the import/export customs cycle for the gocalried. VTE uses this electronic
platform in order to communicate with the shippiliges and the forwarders to
accelerate the exit of the imported containers.

LSCT gets benefit from the nearby area, calledrdprtd®, located at Santo Stefano
Magra, only 8 km from La Spezia. This infrastruetgives the terminal the possibility
to perform some activities there overcoming thecepeonstraints which characterize
the terminal.

In the other cases (Ravenna, Trieste, Tarantopdhieenvironment seems to be lacking
in specific infrastructures which can have a sigaift impact on the integration of the
terminals.

We would like to underline that the building of ttistripark at Taranto has not started
even though the Port Authority has launched thgeptsince the 2002 with the aim of

promoting the role of Taranto as an intermodaldtgs platform.

? The retroporto is a logistics center located ngaora
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4.2.2 Integration driven investment

The integration of transport modes

The analysis of the infrastructures and supersirastthat ensure the integration of
different modes of transport puts in evidence spoiats.

First, there are terminals with a direct accesmftbe motorway (e.g. VTE) or situated
very close to the motorway access point, conneayedl slip road (e.g. La Spezia). The
other terminals are more distant from the motoraegess points and this is not good
for the truck drivers who have to drive on a see@spdroad in order to reach the
terminal.

Secondly, all the terminals are equipped with maérrail tracks, connected with the
national railway. There are, however, some diffeesnin terms of the length and
number of the tracks.

These two characteristics have an impact on thghtrérains which can be managed
within the terminal. The Terminal of Ravenna whtlracks, each of 420 m appears as
the worst case. The terminal of La Spezia has itjeeh volume of containers handled
by rail. The percentage of flow handled by raiPB% of the total traffic. This means
that above 300,000 TEUs are handled by train.

On the sea side, the analysis of the depths shHmatshe situation is not so good for the
terminal of Ravenna where the draft is 10,5 m aa&ldn impact on the container ships

which can go alongside.

Value added services

The value added services evaluation puts in eveldhat the terminals have not
developed these services adequately.

In fact the core business of the terminals remadhms containers handling and
loading/unloading cycle. The terminals have extendeir proposition with

complementary logistic services as the containdfisg/unstuffing, warehousing, etc.
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Instead the activities to add value to the cargg. f@ishing, packaging, labelling) are
not effected in all cases. Moreover there is aed#ifit approach when these services are
effected.

The terminal of Taranto and Ravenna have not feslin order to effect activities to
add value to the cargo. VTE performs the labelbhgackages using labels supplied by
the customer and the wrapping of palletized packagedhe distripark located within
the terminal.

The terminal of Trieste effects the labelling arnd tpackaging rarely, on specific
requirement of some customers. The terminal of pazt appears as that terminal
where the value added services are more develdpedese case the labeling and the
packing are effected on several types of goodsn dheugh these activities are
performed generally when required by the publidharity (e.g. label does not conform

to the laws).

The information and communication systems

The operations management of a container termimahat simple. The planning,
execution and the control of each processes reguigecat effort. The processes go
from the planning of berth allocation to the mamagaet of the loading/unloading of the
ships, to the routing of the equipments in the yatd. It is fundamental to have an IT
system in order to perform the planning phase andontrol the execution of each
processes.

Each terminal analysed adopts an IT system. Tlsenetiany case where the IT system
is integrated with the IT system of the usershefterminal.

The electronic exchange of data between the tetranththe users of the terminal takes
place in different ways. In the case of VTE theadate transferred, obtained and
exchanged by EDI systems, web site and e-port. L&&ITTrieste Marine Terminal use

both EDI and web site while the terminals of Raweand Taranto use only EDI
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4.2.3 Degree of openness

Attitude

The attitude that exists between the terminal dperand the users of the terminal
deserves to be analyzed carefully. If the userd temecognize the important role of the
terminal operator in supply chain, the attitudeheaf terminal operator toward the users
is not the same in all cases.

LSCT considers all users as key users becauseogmezes the importance of all users
in order to improve its performance. In fact thertmal is in a condition of “saturation”
and it has to reach a balance between the volunm@af@it in entrance and in exit in a
temporal horizon. So the terminal considers impurteot only the shipping lines and
the forwarders who “control” the market and dedide terminal where the containers
are handled on the basis of certain principles (twiwe, security, speed), but also the
other users (hauliers, MTOs, rail operators) resjida for the movement of containers
in the hinterland.

The terminal VTE considers as key users the shipjiires and the forwarders because
it is oriented to maximize the throughput. The @liéint approach between the two
terminals can not be referred to the business mbdehuse both are import/export
terminals.

Instead, the terminal of Taranto considers onlyghigping lines as key users. This is
due mainly to its business model. In the transhipgnt®usiness, the shipping lines
choose the terminal where to transship the conmim® the basis of economic
principles (cheap cost of transhipment and econ®rofescale). So they have a great
power and influence the performance of the terminal

The Trieste Marine Terminal considers as key usleesshipping lines, the freight
forwarders, the multimodal transport operators (MY@nd the rail operators. The
shipping lines and the forwarders are consideregoitant because they control the
cargo while the MTOs and rail operators provide ititermodal connections with the
inland terminals which are fundamental for the degwment of Trieste Marine
Terminal. Instead the terminal of Ravenna considalg the shipping lines and MTOs

as key users
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The terminal operator relates to the key users wiglositive attitude, considering them
jointly responsible for the completion of tasksttinequire collaboration and treating
problems that arise in the course of the relatignstith them as joint rather than

individual responsibilities.

Practices

In any cases the exchange of data between the intdrioperator and the different
categories of users is fully electronic.

The users involved in the electronic exchange & difer from one terminal to the
other and we can notice that the terminal opereaor use different means in order to
communicate with the users.

In the case of VTE the terminal operator uses BBteIns in order to communicate
with the shipping lines while the web site is udsddifferent users (shipping lines,
forwarders, transport operators) in order to dowdlor/and upload some information.
Finally the terminal operator uses the e-port itheoito communicate with the shipping
lines and the forwarders.

In the case of LSCT, the terminal operator uses &idh the shipping lines, rail
operators and MTOs while it uses the web portairoter to communicate with freight
forwarders and road hauliers.

In the case of Trieste Marine Terminal, the termaperator uses EDI systems with the
shipping lines and the web portal with freight fanders and transport operators.

In the case of Ravenna, the terminal operator EBE#systems in order to communicate
with the shipping lines, the MTOs and the rail gpers. While in the case of Taranto,
the terminal operators uses EDI systems in ordeotomunicate only with the shipping

lines.

Interaction Patterns

The analysis of this variable puts in evidence H&ET is the terminal where there is a

higher degree of collaboration between the termoparator and users of the terminal.
In fact, the terminal operator tends to work wikie tusers both in the design of new
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services that facilitates the container transit emthe planning of tasks/procedures in
order to optimize the container flowt the other extreme is the terminal of Taranto. |
fact, There is no collaboration between the terinamal the terminal users both in the
design of services and in the planning of taskfgdores in order to facilitate the

container transit. The other cases lie betweetvtbheextremes.

4.2.4 Performance

An important issue is if the degree of integratajrthe terminal has an impact on the
terminal performance.

The academic studies have focused on measurdficiéreey and productivity, each
looking at a specific sub-activity of the termimabcess (e.g. crane productivity, vessel
turnaround time, yard productivity). These studmave considered the terminal as a
stand-alone node from the supply chain.

In recent years, Tongzon et al. (2009) have usetksodicators in order to evaluate the
relationship between the degree of orientatiorheodupply chain and the performance
of the container terminals. Their work is usefutdese the concept of supply chain
orientation includes that one of supply chain inéign as the authors state.

So we use the number of containers handled andrtiaint of sales as indicators in
order to evaluate the performance of the terminals.

The Table 3 presents the performance of the tetminderms of number of containers
handled (TEUs) over the years 2008, 2009 and 2@16.evident that the year 2008
was the best year for all terminals while 2009 wlas worst. The year 2010 was
positive for LSCT (growth of 22.30%), VTE (growth ©0.81%) and Trieste Marine
Terminal (growth of 1.58%) while the performancetbé terminal of Taranto was
highly negative (loss of 21.51%). Taking into aaabboth the number of container
handled in the year 2010 and the average variatidhe years 2008-2010 we can see

that the terminal of La Spezia has the best pedoa.
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Table 3. Number of containers handled over the year2008-2010

2008 2009 2010
Terminal (TEUS) (TEUS) (TEUs) | Var. 2010/2009 Average var.
La Spezia Container Terminall,051,805 851,558 1,041,483 22.30% -0.49%
VTE 1,009,487 885,276 980,950 10.81% -1.42%
Taranto container Terminal 786,655 741,428 581,986 -21.51% -13.99%
Trieste Marine Terminal 338,299 277,24% 281,629 8%5 -8.76%
Terminal di Ravenna 203,702 177,575 174,037 -1.99%  -7.57%

The Table 4 presents the performance of the tefmindgerms of amount of sales over
the years 2008, 2009 and 2010. The analysis ofrttlisator confirms that the terminals
of La Spezia and Genoa have better performancethigaothers. The data that needs to
be analysed more in depth is the VTE'’s sales of #640. The comparison between the
growth of the sales and the growth of the volumetie year 2010 leads us to infer that
the great increase in sales comes in part fromnitrease in the volumes. There has
been a change in the commercial policy of the camppkn fact the sales manager of the
VTE said ‘Our department has worked well. We have changedccoommercial policy
both in the content and in the prices of the sewid-or example we have changed the
way to calculate the stop of the containers in ylaed. In the year 2010 we have
decided to calculate the stop on the basis of tBd.TWe have also increased the price
of the servicés The Table 5 puts in evidence that there has lbeally an increase in

the price of the services in the year 2010.

Table 4. Sales over the years 2008-2010

2008 2009 2010 Average
Terminal (Sales) (Sales) (Sales) Var. 2010/2009  var.
La Spezia Container Termingl 96,961,00(8,959,000 95,867,038 21.41% -0.57%
VTE 88,795,416 75,537,053 94,580,279 25.21% 3.21%
Taranto container Terminal 35,571,71089,184,388 22,995,039 -21.21% -19.60%
Trieste Marine Terminal 24,546,6020,095,225 22,169,804 10.32% -4.96%
Terminal di Ravenna 16,914,1525,857,551 15,884,425 0.17% -3.09%

Table 5. Comparison between La Spezia Container Tarinal and VTE

2008 2009 2010
(Sales/Teus) (Sales/Teus) (Sales/Teus
La Spezia Container Termina 92.19 92.72 92.05
VTE 87.96 85.33 96.42
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CHAPTER 5: THEORETICAL DEVELOPMENT

The evidence from the case analyses are synthesizetie form of empirical
generalizations and then we develop theoreticalpgsitions from empirical
generalizations. In fact, the empirical generaloreg differ from the theoretical
propositions (Salvador et al., 2002).

The empirical generalizations can be considerets@sated statements summarizing
observed uniformities of relationships between twanore variables along the sample
(Merton et al., 1959). In order to move from thepemaal generalizations to theoretical
proposition it is necessary to state the boundawgditions, define the relevant
constructs of the theory and explain the propossdtionships among constructs
(Dublin, 1969).

5.1 Empirical generalizations

The within-case and cross case analyses reveal agpeets that are synthesized in the
form of empirical generalizations regarding botl tfefinition of the constructs and the
relationships between the context, the integratibthe container terminals in supply
chains and the performance of the terminals.

The conceptualization of the integration

The conceptualization of integration takes intostderation works present in literature.
In particular Panayides and Song (2008) define aéagerminal supply chain

integration as the extent to which the terminal establishes systend processes and
undertakes functions relevant to becoming an igegart of the supply chain as
opposed to being an isolated node that provideglsdsp-shore operations”.

This definition puts in evidence the critical agpet integration, that is to say, the

ability of the terminal to work as an integral pafthe supply chain.
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Our conceptualization, that is supported by liter@aton both ports and supply chain
integration, distinguishes two key dimensions. Themer being the investments
necessary to provide the terminal with the necgs&apols” to integrate in the supply
chain. The latter is the relational dimension abldéavour the integration between the
key actors of the terminal, or that is to say, t&eninal operator and the users of the
terminal.

The terminal community is composed of the termiopérator, which manages the
terminal according to its managerial vision, and tlsers, companies that come into
contact with the terminal in the execution of thewn activities/services. In this
category there are different operators (shippingdj freight forwarders, etc.) which,
although having different role in the supply chanter into contact with the terminal.
Each dimension is analysed by referring to threenmaariables. The investments are
analysed taking into account the information andmmwnication system, the
infrastructures and superstructures able to fatleeliintegration of the different modes
of transport and the value added services. Ther alineension is analysed by taking
into account the attitude between the terminal ajoerand the users of the terminal, the
practices used to promote the integration andrttezaction patterns which characterize
the relationship.

Therefore integration is conceptualized as a highreler factor composed of two

dimensions, which we have called integration drivewestmentand the_degree of

opennes$o integration in the supply chains

The analyses of the cases lead us to considethidrat is a relationship between the two
dimensions. In each and every terminal it is pdesib distinguish key users, with
which the terminal operator has a different atgtuchore positive compared with other
users. This influences the choices of the termiopkrator which invests in
communication systems to promote the electronidh@xge of data with key users,
influencing interaction practices with the latter.this way a relationship between the
softer dimension (the openness) and the hardendiime (the investment) is defined.
As further support for our hypothesis, we can cbeisthe cases of La Spezia, Trieste,
Ravenna.

All three terminals are provided with internal riilks and all have a positive attitude

towards the MTOs which guarantee the necessarymotal connections towards the
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hinterland. At the same time, there has been col&lon between the terminal operator
and the MTOs in the design of new services. Thegmee within the terminal of rail
trucks has pushed the terminal operators to opealowards the MTOs and to actively
collaborate. All three terminals are involved irpepject for the improvement of the
terminal focused also on the optimization and moidation of the internal rail links
(La Spezia), the restructuring of those alreadyterg (Trieste) or on the building of
new rail tracks (Ravenna). The collaboration whitds brought the terminals to
reinforce the relationship with the MTOs, has faeslthe investments which improve
the level of integration.

This conceptualization of the integration leaddaisvaluate a high level of integration
when both dimensions reach significant values. At@ioer terminal has a high level of
integration in the supply chain when the integratilviven investment is high and it is
combined with a high level of openness to the suppain.

An investment can be considered driven by integnatvhen the terminal invests in
equipment to perform value added services, in aatequinformation and
communication systems as well as specific infrastmes and superstructures to obtain
a perfect integration of the diverse modes of parts

On the side of openness, it is fundamental thattémminal has a high degree of
openness to the integration in supply chains, thab say, that there is a positive
attitude toward collaboration between the termogrator and the users of the terminal
and that the practices and the interaction pattéawsur the consolidation of a
collaborative relationship between the terminalraf and the users.

The analyses of the cases suggest that the terwiina Spezia and VTE have and
higher integration driven investment. The investmen significant in the case of
terminal of Trieste. In the evaluation of the invesnt of the terminal of Ravenna, it is
necessary to consider that the length of interagltracks appears not adequate and
there is not equipment to effect value added sesvi¢he terminal of Taranto, instead,
is focused on the transhpiment which pushes is®okEDI only with the shipping lines.
In addition the terminal does not have equipmemieidorm value added services.

On the other dimension we can state that the batteation is that of the terminal of La
Spezia where the relationship between the termaparator and the users of the

terminal appears more collaborative.
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Based on these elements, we can derive the folgpesnpirical generalization.

Empirical generalization 1: A container terminal reaches a high degree of irdégn
in supply chain when it has a high integration @nvinvestment and a high degree of

openness.

The relationship between the context and the integtion

The analyses of the cases put in evidence a lihkds® the context variables and the
integration of the terminals.

The type of the business has an impact on the éegfréntegration of the container
terminals in supply chains. The terminal of Taramthich is a transhpiment terminal, is
prone to work as an isolate node that focuses emefationship with the shipping lines
because it is interested in development of its taigness, the transhipment. This also
because its geographical location has favouredypes of business.

The terminals focused on the import/export (VTESCH) are able to offer value added
services on the cargo and are open to the rel&timmswith various users of the
terminal. Their geographical location, near to imi@ot markets and logistic nodes, give
them the possibility to integrate with differ loiesnodes and to develop the intermodal
transport.

At the same time, the two terminals are charaadriby the presence of some
infrastructure in the port environment which have impact on the level of their
integration.

In fact the port of Genoa, where the VTE is locates a port community system and
the VTE uses this platform in order to communicatth some users. The e-port of
Genoa favours the electronic exchange of datawalpa better integration of the users
of the platform.

The terminal of La Spezia is located nearby theér6porto” of Santo Stefano Magra
which can be considered as a port infrastructurealse it is located only seven
kilometers away from the port and it serves thd.[fo the terminal has the possibility

to use this area in order to effect some value chddevices.
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Also the role of the Port Authority is critical amén have an impact on the level of
integration of the terminal. The model of goverraraf Italian ports, based on the
landlord model, gives the Authority the task to rguiee the competitiveness of ports.
Therefore, Port Authority and terminal operatorsento cooperate in order to develop
the terminals. In other words, the Authority and terminal operator have to achieve a
synergy in the actions in order to influence theeleof integration of the terminals in
supply chains.

Examples of synergy can be found in the ports aidaeand La Spezia. In the port of
Genoa, the Authority has developed the projechefd-port with the aim to improve
the vehicle transit operations through containemteal gates. The e-port favours the
flow of documents between the public entities (6ot and Fiscal Police) and the
private operators (terminal operators, forwardets,.) involved in the customs and
operating process. The system makes it possiblelitoinate the paper document
transmission, speed up the exchange of informatemd optimize the sequence of
operations to perform respected the current leigpsla The VTE has taken part in the
project, directly involved in order to improve lesvel of integration with some users of
the terminal.

Another example of synergy has been realized irptve of La Spezia. The retroporto
of Santo Stefano Magra has been realized by thdetaod/alorizzazione Aree
Retroportuali (SVAR), controlled by Spedi Spa. TAathority of La Spezia is a
shareholder of the Spedi Spa. The LSCT (termin&laoBpezia) uses this infrastructure
in order to perform some activities/services.

The ability of the Authority of making investments adequate infrastructures depend
also on financial possibilities to spend moneyitéty the complete financial autonomy
of the Port Authority has not been achieved. Se ot simple to develop projects in
order to enhance the competitiveness of the ports.

Based on this discussion, we can conclude thaetieml relationship between the
context and the integration of the container teatsin supply chains. Therefore we can

derive the following empirical generalization.
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Empirical generalization 2 The context has an impact on the level of integraof
the container terminals in supply chains. There @atexts more favourable to achieve

a high degree of integration.

The context, however, can be considered necessanoba sufficient to achieve a high
degree of integration. We have put in evidence tthexie are two key dimensions which
the terminal has to develop in order to obtainlkifitegration.

The terminal of La Spezia and Genoa are charaettby a similar context, favourable
to the integration but the analysis of the degifaategration shows some differences.

In both cases the investment can be considered Higé terminal of La Spezia is
provided with equipment to perform value added ises; communication systems (e.g.
EDI systems and web site) in order to allow thetetamic exchange of data between the
terminal operator and the users of the terminal ahebjuate infrastructures in order to
guarantee the integration of the different modesrarisport. Similarly if we consider
the terminal of Genoa.

The analysis of the softer dimension puts in evigethat the terminal of La Spezia
achieves an higher degree of openness becausabieiso collaborate with some users
in the design of the new services which can fatéithe container flow.

Moreover the analysis of the terminals of Ravenm Erieste provides evidence of the
fact that similar context can lead to a differeagke of integration.

The terminals of Ravenna and Trieste have a simdatext, less favourable than the
context of La Spezia and Genoa. But the terminaseha different degree of
integration.

The terminal of Trieste is more provided with irstraictures and superstructures than
the terminal of Ravenna. There is within the temhimndistripark, where it is possible to
perform some value added service, and adequateaekis. Moreover the terminal has
the deepest natural draft in the whole Mediterran@8 meters alongside berth) and a
website which is used in order to exchange data thig users.

The analysis of the degree of openness shows antat)e for the terminal of Ravenna
which is able to collaborate with the users inplening of tasks/procedures necessary
to improve the operational activities.

These empirical evidence lead us to state thevialigp empirical generalization.
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Empirical generalization 3. A favourable context is necessary but not sufficie
order to achieve a high degree of integration o ttontainer terminals in supply
chains. There are two “endogenous” dimensions wlhiehterminals have to develop in

order to reach a high degree of integration.

The relationship between the integration and the pgormance

An important issue is whether the degree of intiégneof the terminal has an impact on

its performance.

The analysis of the performance of the terminatsbieen conducted by referring to two

indicators, the numbers of containers handled (T)Edd the amount of sales.

The analysis suggests that the terminals moreraed) (LSCT and VTE) had the better

performance in the years 2008, 2009, 2010. In q4daw, considering the average

variation in years 2008-2010 both for the volumed for the sales, we can see that the
terminals more integrated had better results.

This leads us to formulate the following empirigaheralization

Empirical generalization 4. The terminals more integrated in supply chains wbta
better performance in terms of average variationT&Us and net sales, in a temporal

horizon of short time.

Definition of the diagnostics matrix of the integraion

The analysis has put in evidence that the contest an impact on the level of
integration that the terminals achieve.

The cases have been selected according to thepairaf the literal and theoretical

replication (Yin, 2004; Voss 2009). These caseschia@acterized by three different
contexts which can be classified in favourable ernt neither favourable nor

unfavourable context, unfavourable context.

A favourable context is that of the terminals VTBdaLSCT because the business
model, the geographic position and the infrastmestun the port environment favour

the integration of the terminals in supply chains.

90



The context of the terminal of Taranto, instead) ba classified as an unfavourable
context. This evaluation is based on the type o$iress of the terminal, the
geographical position and the infrastructures enghrt environment. Taranto Container
Terminal, as we have already highlighted, focusestlee transhpiment business
influenced by its geographical position. At the satime in the port environment there
are no infrastructures (e.g. port community systemdistripark) that favour the

integration of the terminal in the supply chains.

It is possible to distinguish a third context whiciaracterizes the terminal of Trieste
and Ravenna. This context can be assessed natlairéble nor unfavourable. In the
evaluation it is necessary to consider the absehepecific infrastructures in the port
environment and the fact that the highway is natesar to the terminal.

We have also empirically shown that it is importmtthe terminal to develop the two
endogenous drivers in order to achieve a high lelvgitegration.

Considering binary values for the two key dimensidlow or high) it is possible to

define four states in which the terminals can be:

(79}
& I v
c HIGH Extrov_erted Integr_ated
o Terminal Terminal
o
© I Il
$ Low Not Integrated Introverted
2 Terminal Terminal
a
LOW HIGH

Integration driven investment

Therefore, taking into account the context (favbiea neither favourable nor
unfavourable, unfavourable) and the integratiois ppossible to map our five cases on

the matrix.
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Favourable Context

2
4 I IV
c HIGH @® .scT
o
o O VTE
S | I
]
E) LOW
6]
(m)
LOW HIGH

Integration driven investment

The terminals of La Spezia and Genoa are in theditesition, that is to say they can be
considered as integrated terminals. Comparisondsivthe two terminals leads us to
conclude that LSCT has a small advantage on th&oell dimension.

In fact the terminal operator and some users mattagellaborate in the design of new
services which favour the transit of containers.

La Spezia and Genoa are also the terminals withbdst performance in term of
average variation over the three-year period 200B32f number of containers handled

(TEUs) and net sales.

Neither favourable nor unfavourable context

" v
HIGH TCR

LOW ® TRIESTE

Degree of openness

LOW HIGH

Integration driven investment
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The analysis of the Ravenna and Trieste terminglslights the different states of the
two terminals.

The terminal of Ravenna has a high level of opesnresintegration in the supply
chains. In fact, there are good collaborative refethips between the terminal operator
and various users.

The terminal operator collaborates with all thersise the planning of tasks/procedures
to optimize the flow of the containers and workishvéome users (shipping lines and
MTOs) in the design of new services aimed at imipigp management of the supply
chain. However, it pays for some lacks in infrastures, especially in terms of internal
tracks and communication systems.

Trieste, instead, from the point of view of investihis in a good position but from the
relational viewpoint it is unable to collaboratetlwithe users in the planning of
procedures/tasks which favour the transit of corwta.

While the Ravenna terminal can be classified asxaroverted terminal, the terminal of
Trieste has to develop the relational aspect.

If the terminal is an extroverted or introvertedmeal, it has to increase only one
dimension. While the extroverted terminal has wease its level of integration driven
investment, the introverted terminal has to enldihg& degree of openness.

A terminal finding itself in one of these statesgnact in order to reach the best state,

that is to say the state of integrated terminalreiee performance is better.

Unfavourable context

1] \Y
HIGH

Low @ TARANTO

Degree of openness

LOW HIGH

Integration driven investment
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The context influences the degree of integratiothefterminal of Taranto which results
low. The analysis of the investment reveals |#t& of equipment to carry out value
added services on the cargo.

From the relational viewpoint, the terminal is feed on the shipping lines. The
relationship, however, is limited to a commerciateraction between the seller
(terminal operator) and the buyer (shipping comgsinwhere the EDI is used in order
to facilitate the exchange of data.

The Taranto terminal has the worst performanceiimtof average variation of TEUs

and net sales in the 3-year period 2008-2010.

The ultimate mapping

It is possible to map all cases in the same matrigrder to facilitate the comparison

between the different cases. It is important to eulige that each case has been
evaluated taking into account what has emerged ftnwithin-case and cross-case
analyses. However, in order to summarize the maasans which have influenced our

evaluation, it has been defined the Table 6.

7
a T W,
c @
& HIGH TCR LSCT
o
2 ®VvTE
S | T
o @
5  Low @ TARANTO TRIESTE
a
LOW HIGH

Integration driven investment
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Table 6. Comparison between cases.

Integration driven investment

Degree of openness

Evaluation Main motivations Evaluatiop Main motiwsts

LSCT High The terminal has adequate internal fail High There is a positive attitude between
tracks. It has the higher volume of the terminal operator and all users
containers handled by rail. There dre The terminal is able to collaborate
equipment and know-how to effect valje with its users not only in the design
added services. of new services but also in the

planning of tasks/procedures in order
to optimize the container flow.

VTE High The terminal has adequate internal rail High Although the terminal considefs
tracks and direct access to the lItalign some users as key, it is able fto
motorway. Use of different means (EDI, collaborate with all users in the
web site, e-port system) in order to transfer, planning of tasks/procedures in order
obtain, shared or exchange data. Although to optimize the container flow.
the value added services are limited, there
are equipment and know-how.

TRIESTE High The terminal has adequate internal rail Low The terminal operator does npt
MARINE tracks. It has the deepest natural draft in the collaborate at the level of operational
TERMINAL whole Mediterranean. The value added processes and not all users are
services are effected on specific considered key.
requirement of customers.

TCR Low The length of the internal rail tracks ahd High Although the terminal considers
depths are not so good. It has not a direct some users as key, it is able [to
access to the Italian motorway. Value added collaborate with several users both|in
services on the cargo are not effected. the design of new services and in the

planning of tasks/procedures in order

to optimize the container flow.
TARANTO Low There are not equipment and competences Low The terminal considers as key users
CONTAINER in order to effect value added services,| It only the shipping lines. There is rfo
TERMINAL has not a direct access to the lItalian collaboration between the termingl

motorways.

It is a transshipment terminal and has oply

EDI in order to communicate with the
shipping lines.

and the users.
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5.2 Theoretical development

Boundary conditions

With the aim of building a theory, we mark a bouryd@ our propositions and we refer
to container terminals situated in ports wherertiagel of governance is that of the
landlord or tool.

In a landlord port the role of the Port Authorigylimited to providing and maintaining
basic infrastructures and services (security, .e@ther facilities and services, such as
superstructures and specific services are probgaddependent private companies.
Some scholars have distinguished between the lahdiodel, tool and service models
(Bichou and Gray, 2005).

As regards the landlord and tool models, the Pathérity is both owner and developer
of the port infrastructures and leases them taapeicompanies. The difference between
the two models is the ownership and managemeiiec$uperstructures.

While in the landlord model the private operatars awners and manage directly the
superstructures, in the tool model the superstrastare the property of the Port
Authority and are operated by private companies.

However the distinction between landlord and tamtpis thin. Generally, the ports are
divided into two types (landlord and service) aggasted by the majority of maritime
economists (Cullinane and Song, 2002)fact, the tool ports can be considered as a
variant of landlord port.

In the service model, the port owns, maintains dedelops both infrastructures and
superstructures, operates all handling equipmedt @erforms on its own all other
commercial port functions. Port ownership can bblipwr private and it is therefore
possible to distinguish between public and prisaevice models.

In a public service port, it is the public port laotity which supplies and manages
directly the services and facilities of the poridépendent private operators are not
allowed to undertake any port activity.

In private service ports, private companies buyt poeas and deal with planning and

building of infrastructures and superstructurewals as their relative management.
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In conclusion, there is a dichotomy between lardlland service ports. This leads to
different roles and tasks of the various actorstt@ ports (e.g. Port Authorities,

Terminal Operators).

Our theory can be referred to terminals situategbiris where the model of governance
is that of landlord or tool. This condition is c@stent with our sample that has been
analysed and excludes terminals located in portsrevkhe service model is in force.
These ports are situated in specific areas of Eurgmited Kingdom or ex Soviet

Union) and are limited in number.

Theoretical propositions

The research on Supply Chain Integration (SClheffirms is guided by theories from
multiple reference discipline (Vijayasarathy, 2Q010)his has lead to different
conceptualization of this phenomena of interesierQkie years, various definitions and
measures of SCI have been proposed (Van der VadrvVan Donk, 2008). A general
consensus on how to capture the essence of Still te be found.

It is important to underline that some researcléas Donk and Van Der Vaart, 2005;
Paulraj, 2006, Vijayasarathy, 2010) have proposed formulation of supply chain
integration as a higher order construct recognigmgultidimensional aspect.
Changing our unit of analysis, from manufacturimgnpany to a container terminal we
can see that the variability of the definitions amelasures with regard to SCI is low.

In fact only Panayides and Song (2008) have prap@seonceptualisation of what
really is meant by container terminal integratiorthe supply chain. They conceptualise
the integration of container terminal in supply ichas a higher-order factor made up of
other constructs.

We formulated the container terminal integrationsimpply chain as a higher-order
construct composed of two key dimensions, one wtgamore hard and concerns the
asset specific investment for integration and tineosofter which regards the degree of
openness to the integration.

The first dimension has been called integrationadriinvestmenbecause it evaluates

only the asset part of the terminal necessaryvouaits integration in the supply chain.
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The analysis of literature and empirical evidenagehlead to the definition of the key
variables with which to assess this dimension. &hvesiables are value added services,
the communication and information systems, theastfuctures and superstructures
specific of the terminal able to favour the integma of various transport modes.

The second dimension has been called degree ofmeggto integration in supply

chains. This dimension evaluates interaction beatvike terminal operator and the users
of the terminal. The analysis of literature and &gl evidence have led to the
definition of key variables with which to evaluat@s dimension. The variables are
attitude, practices and interaction patterns betwtde terminal operator and the
terminal users.

As mentioned in the first empirical generalizatiangontainer terminal reaches a high
integration when the investment for integratiorhigh and it is combined with a high
degree of openness. However, the empirical eviddrase shown that the context
influences the level of integration even thouglawtirable context is necessary but not
sufficient to reach a high degree of integration.

Based on the generalization 1, 2 and 3, it is pts$d conclude:

Proposition 1.
The context is a factor that enables (hinders) thmtegration of container terminals

in supply chains

Proposition 2.
A favourable context is necessary but not sufficignto reach a high degree of

integration because the terminals have to manage ¢hdegree of openness and the

integration driven investment

A salient point concerns why a terminal should éase its level of integration in the
supply chain. Although some scholars have theorikatithe integration has an impact
on performance, there are not empirical studieaded on the relationship between the

degree of integration of the terminals in supplgiok and their performance.
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The concept of performance is wide and requiresdéfinition of some indicators
useful for the valuation of the performance andsame time, clarify the type of
performance.

We have used two indicators express the growthdavelopment performance of the

terminal. Taking into account generalization numbere can state the following.

Proposition 3.
The integration of the container terminals in suppy chains has a positive impact

on the performance of the terminals, measured by #h average variation of

volumes and sales in the short time.
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CONCLUSIONS

Theoretical contribution

An interesting area of research on SCI is the factbat influence the degree of
integration of the focal firm with its supply chaipartners (Flynn et al., 2010;
Vijayasarathy, 2010).

Panayides and Song (2008), two researchers invatvéte ports research field, have
highlighted the importance to identify the factevhich influence the integration of
container terminals in supply chains.

Moreover, the area of research on the relationdleipveen the integration and the
performance has been explored in the SCI field wethard to the manufacturing firms
above all. Instead, there was not empirical evideotthe relationship between the
integration and performance with regard to contai@eminals.

To further our understanding on the issue of irdegn of container terminals in supply
chains, the present research has been performede$barch focus is on the integration
of container terminals in supply chains and onr#lationships between the integration
and two other constructs, that’s to say the cordagtthe performance.

The starting point of this research was the litematreview and the subsequent
statement of two research questions. Then, theamgsedesign, based on the case
research, was developed. This methodology is sewedidering the research purpose
and the stage of ports research field. In ordératee a well defined focus of research a
research framework was developed using both luesateview and in-depth single
case. The use of multiple case studies has inadhsequality of the research design.
The empirical findings have been synthesized irfdhm of theoretical propositions.
This study gives a theoretical contribution extegdihe existing literature in several
important ways.

First, it contributes to enhance our understandomg how to conceptualise the
integration in supply chains. In fact the idenafion of two key dimensions of
integration, called integration driven investmemid adegree of openness, is useful
towards better understanding of the concept ofjnatigon in supply chains.
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This study adds new insight on the conceptualirsatd integration of container
terminals in supply chains. Although the integmatiof container terminals has been
conceptualised as a higher order construct inwitk the approach of Panayides and
Song (2008), the distinction between the two keyefisions is new.

Second, considering that our results put in evidetiat the context influences the
degree of integration in supply chains, four coniak variables have been identified
and have been used in order to evaluate the confexavourable context is necessary
but not sufficient to reach a high degree of ind#ign because the terminals have to
manage the two key dimensions of integration.

Third, this study gives empirical evidence of tledationship between the integration
and the performance. In particular our findings destrate that the integration of
container terminals in supply chains has a positiveact on the performance of the

terminals, measured by the average variation afrmes and sales in the short time.

Managerial implications

This research gives also important implicationspi@ctice. From the practical side, the
main contribution of this work is the validation ¢iie diagnostic matrix of the
integration of container terminals in supply chaifise matrix is based on the two key
dimensions of integration, that’s to say the indign driven investment and the degree
of openness, which can have binary values (lowigit)h

We have demonstrated the applicability of thisrmathich has been used in order to
map our five cases.

The matrix defines four possible states in which tirminal can be (Figure 26). The
best state is that of integrated terminal where gadormance is better. Instead the
worst state is that of not integrated terminal velhthie performance is worst. In this state
the terminal has to increase both its level of gtneent and its degree of openness in
order to reach the best state. If the terminahig@roverted or introverted terminal, it

has to increase only one dimension.
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Figure 26 — The four possible states of a containéerminal
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In this way the diagnostic matrix could be usedrrthe managers with the aim to
evaluate the state of own terminal.

It is fundamental to understand the state of thmiteal in order to define a strategy of
growth which should be an objective of the top ngemaent. It is always difficult to
design a strategy of growth because it is necedsacpnsider not only the points of
strength and weakness of the terminal but alsexternal environment.

However, this diagnostic matrix could help the ngmra to guide the container
terminals towards reaching a greater degree ofiat®n. In fact it is possible to define
the optimal path that a terminal should follow ack state in order to increase its level
of integration in supply chain (Figure 27).

If a terminal is evaluated as an integrated terinitiae strategy of growth should be to
maintain this state in the course of the time. Tinisans to continue to collaborate
actively with the users of the terminals and toesivin order to maintain adequate
technologies, infrastructures and superstructureedsas equipment to perform value
added services.

If the terminal is not integrated, it is likely tigeis an unfavourable context to the
integration. In this situation is not simple to ¢kaa high level of integration. On one
hand the context should change. On the other Hamtetminal should work on the two
key dimensions. Taking as an example the termihdlavanto, this means that some

conditions in the context (e.g. the infrastructumesthe port environment) should
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change and, at same time, the terminal should leetatact on the two key dimensions
(e.g. value added services, high openness towHndseas of the terminal, etc.).

This state could characterize the terminals ofstnggment which tend to work as nodes
where the containers are transferred from one se# gressel to another sea going
vessel. The business model should be oriented xnme the efficiency rather than to

increase the degree of integration in supply chains

However, with the aim of defining the optimal path move from the state of not

integrated terminal to that of integrated, it seetos be important to increase

simultaneously the two dimensions. In this state dptimal path is indicated with the

black line in the Figure 27 while alternative pa#ine indicated with the red lines.

If the terminal can be considered an introvertethieal, the strategy of growth should
be to enlarge the degree of openness to the ini@grdan other words, the terminal

should be able to collaborate more actively withuaérs of the terminal. This requires a
great change in the way to manage the relationshiths the different users of the

terminal.

If the terminal is an extroverted terminal, theattgy of growth should be focused on

the investments in order to provide the termindahvwhe necessary tools of integration.

Figure 27 — The identification of the optimal paths
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Further research

While our study makes a significant contributionthe literature and has an important
implication for practice, there are some opporiasifor future research.

First, future research should test the theoreficapositions developed in this work.
Typically this research purpose can be achieveautiir survey-based research design.
An appropriate method in order to carry out theeagsh is the structural equation
modelling with which it is possible to define theeasurement model (estimation of
relationships between constructs and respectivedtats) and the structural model
(estimation of causal relationships among constjuct

A second possibility for future research is to extéhis study considering what is held
in the container. In other words, there would kedpportunity to consider the different
flows of goods and how they impact on the degreatefjration of container terminals.
Considering that our research is focused on thegration of container terminals in
supply chains, a third possibility is to extendstsiudy to other types of terminals which
operate liquid and dry bulk cargoes.

Finally an interesting future research could be é¢xéent of this study in order to
investigate the theme of integration in supply nkaf other logistic nodes (e.g. inland
terminals, logistics platforms, etc.)

The container terminals are important componentgaifal supply chains and the issue
of their integration in supply chains representsraportant area of research as well as

having significant managerial implications.
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Appendix A. Set of questions for terminal operators

A — General information
Get information about the company background-hysttire geographic position of the
terminal, and the users of the terminal.
B — Terminal operations
1. How your terminal can be classified?
2. Which are the processes at your terminal?
3. Indicate the equipment used to perform each process
C — Value added services
4. Which value added services do you offer? (e.gshimg, packaging, labelling)
5. Which complementary logistic services do you difefe.g. warehousing,
consolidation/deconsolidation)
D - Integration of transport modes
6. The terminal has adequate connections to the retwdonk? Describe them
7. Which are the intermodal links ship/rail?
8. Are there feeder connections? (If yes, describmjhe
9. Are there inland waterway connections? (If yescdbe them)
E - Information and Communication Systems
10.Which are the communication systems used to comratenidata with terminal
users? (Specify them for each category of users).
11.Which are the information systems used?
12.Which are the information technologies (IT) usednanage the handling of
containers and to support supply chain goals?
F - Degree of openness
13.Which are your key users? Why?
14.What kind of relationship do you have with your rs&eDo you treat problems
that arise in the course of the relationship whk tisers as joint rather than
individual responsibility? Do you consider the $ssas jointly responsible for

making sure that tasks, which require collaboratesa completed?
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15.How does the terminal collaborate with its useig®e¢ifying the activities in
which there is collaboration)
16.Which practices do you use with your users in ortdehave a collaborative
relationship?
G - Terminal performance
17.Evolution of operational performance over the l#ste years (number of
containers handled, dwell time, average time oftimgi ship turnaround time —
average value, other indicators)
18.Evolution of financial performance over the lasteth years (sales, ROl and
other financial indicators)
H - Plan of development
19. Are you the only one responsible for the investnient
[] the specific infrastructures for your termin@.g. quay, dedicated rail
links, specific structures in the yard, etc.)
[] the superstructures (e.g. cranes, other eqgempmvarehouses, et c.)
20.Which is the role of the Public Authority in thevastment choices about your
specific terminal? Is it responsible for a specdifation?
21.Which is your plan of development? In what directiare your investments

going?
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Appendix B. Set of questions for port authority

During the interview with the port authority thesearcher has to explore the following
main topics:

The features of the port (position, goods segmentspetitors, etc.)
The role of port authority

The relationship with the customers

Focus on container terminals

The infrastructures of the port (actual situationgstment plan

Set of questions
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How the port of Genoa can be classified? (e.g. HOB , direct call port, other)
Which are the goods handled in the port ?

Which are the competitors of the ports?

Which are the factors of competition?

Which is the role of the port authority?

How doesthe port authority manage the port?

Which is the authority structure?

Who are your customers?

Which are your main operating income flows?

10.How many container terminals operate in the port2cWis the most important

container terminal? Why?

11.Which are the facilities linked to the containeantaals?

12.Which is the role of the Public Authority in thevestment choices about the

specific terminals? Is it responsible for a spedittion?

13.Which is the port investment plan?
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Abstract

This paper investigates how the container termirea reach a high degree of

integration in supply chains. The results of oualgsis suggest that a container
terminal achieves a high degree of integratiorupppsy chains when its investments are
driven by integration aim are combined with a hidbhgree of openness to the

integration. Reaching a high level of integratiam & container terminal is complex

because of two main factors. The former is linkedhie port governance model. The

latter is due to the difficulty in establishing séband cooperative relationships between
the terminal and its users.
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Introduction

In recent years companies have globalized theplgughains more and more over time
in order to perform competitively their processése growth of globalization and the
consequent challenges for Management have motivhéethterest of both practitioners
and academics on Global Supply Chain Managemenmgéga and Meixell, 2005).

Ports are nodes and vital components of many sughains (Mangan et al., 2008). An
important section of the port is the terminal whicbnsists of one o more berths
devoted to a particular type of cargo handling §&icd, 1997).

The containerisationhas facilitated the globalization of productiohigh has led to a
strong growth in seaborne trade. So, many rese@rcre focused on the container
terminal as unit of observation and analysis (SI2007).

As members of supply chains, the ports and padityuthe container terminals, need to
achieve a high degree of integration in the suppbins (Panayides and Song, 2008).
Although the scholars have theorised that the puetsl to become more integrated in
the supply chains, only Panayides and Song (2008)Song and Panayides (2008)
have proposed a conceptualisation of what reallymgant by container terminal
integration in supply chains. Their works put ind@nce that the container terminals
can be integrated at various degrees and thatingpahhigh degree of integration is not
simple.

The purpose of this paper is to address the inicrglgisissue of container terminals
integration in supply chains. The paper investigdiew the container terminals can
reach a high degree of integration.

In the next section we analyze existing literatureorder to motivate our study. The
third section focuses on the key dimensions ofaaet terminals integration in supply
chains while the fourth section deals with the aesie design. Then the case studies are
presented. The final section contains the discassad the findings and conclusions,
summarizing the main theoretical and manageriakritmrtions of this research and
providing opportunities for future research.

Theoretical background

In recent years the companies have globalized thgiply chain more and more over
time in order to perform competitively their prgses. The growth of globalization and
the consequent challenges for Management have atetivthe interest of both
practitioners and academics on Global Supply Chdemagement (Gargeya and
Meixell, 2005).

Global supply chains are actually complex networkisich consist of many different
actors Ports are nodes and vital components of many gugmins (Mangan et al.,
2008). Although they have always been an imponpant of global supply chains, their
role in the supply chains is changing (Robinsorf§2Z2@arbone and De Martino, 2003;
Mangan et al. 2008; Petit and Beresford 2009).

Robinsons (2002) argues that ports must be seerlieagents in value-driven chain
systems, not simply as places with particularpoiinplex, functions. He recognises that
ports are places characterized by the essentiaitifum of facilitating loading and
discharging of ships but, at same time, theorisesvarole for them.

Carbone and De Martino (2003) consider the po# alsister of organizations in which
different logistics and transport operators areolmed in bringing value to the final
consumers. In order to perform well its role, thertpneeds to work in several
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directions, also taking into account the requiretmeri the shippers and consignees of
goods as well as the traditional needs of the sgppompanies, forwarding companies,
etc.

Mangan et al. (2008) state that the role of partsupply chains can vary from that of
simple transhipment hub to important logistics notige role depends in part upon the
supply chain strategies of those who use theses.pattthe same time, Mangan et al.
(2008) develop the concept of port-centric logssticlefined as the provision of
distribution and other value-adding logistics seegi at a port. The ports need to move
toward a more active role in the supply chain aod-pentric logistics may be the way
to obtain it.

Pettit and Beresford (2009) observe that portsccdoake part in many supply chains
simultaneously. So if the ports are clear about tosy fit into various supply chains
they can more accurately focus on the types ofiti@si which they provide. In fact, the
ports are critical nodes in supply chains, andptfo®ision of logistics facilities has been
established as a necessary activity in many portsdveral years.

In this new role, the port, part of which is thextainer terminal, needs to achieve a high
degree of integration in the supply chains (Paiaad Marlow, 2003; Panayides and
Song, 2008).

Although the researchers have theorised that this peed to become more integrated
in supply chains, few empirical works have beerfgrered on the topic (Pallis et al.
2009).

Only Panayides and Song (2008) and Song and Pasay#D08) have proposed a
conceptualisation of what really is meant by cargaierminal integration in the supply
chain and have empirically developed measuresdtuate the degree of integration of
seaport container terminals in supply chains. Tdefineseaport terminal supply chain
integration as the extent to which the terminabbBshes systems and processes and
undertakes functions relevant to becoming an igegart of the supply chain as
opposed to being an isolated node that provideglssp-shore operationdanayides
and Song, 2008).

A similar work has been made by Tongzon et al. 200ith regard to the container
terminal supply chain orientation which cover andlude the concept of supply chain
integration and its constructs.

Even though Panayides and Song (2008) have devklep®e measures in order to
assess the degree of integration of container taisin supply chains, the literature on
supply chain integration (SCI) puts in evidencd traious definitions and measures of
SCI have been proposed over the years (Van det ¥adrVan Donk, 2008). A general
consensus on how to capture the essence of SQillisosbe found. Hence, more
research is needed in order to investigate thigis®id to capture both the real essence
of terminal container integration in supply chasrsd the dynamics which lead to a
successful container terminal integration

Theoretical framework

The container terminal community is characteribgdifferent organizations (Martin
and Thomas, 2001). It is possible to distinguisho tsignificant categories of
organizations in this community. The first categasythat of the terminal operator
which manages the terminal and controls all thevitiels, from the arrival of a
container to a final departure. The terminal ogerat most cases also undertakes all
the operations within the terminal. The other catggs that of the users of the terminal
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which come in contact with the terminal in orderperform their services/activities.
Different organizations can be grouped in this adcoategory (shipping lines, feeder
operators, freight forwarders, inland transportrajs).

Although there is very limited empirical work onntainer terminal integration in
supply chains, the existing literature both on pard on SCI is used to capture the key
dimensions of container terminal integration.

The first dimension is thewvestment driven by integration girwhile the second is
degree of opennesghe investment driven by integration evaluatesasset of terminal
that facilitate the integration. This dimensiondsaknto account both the technologies
and systems (e.g. EDI) and the endowment of thdagcwer terminal in terms of
infrastructures and superstructures. The distinctivetween infrastructures and
superstructures characterizes the port environ(@ciiou and Gray, 2005).

The degree of openness is a softer dimension whidabs into account the interaction
between the terminal and its users.

Investment driven by integration aim

The literature puts in evidence the importanceneestment driven by integration aim
with regard to three elements: the information anthmunication systems, the value
added services and the integration of transportesod

Pallis et al. (2009) identify the role of informai technology in facilitating further
integration of ports in supply chains as an impdrtapic of interest. Carbone and De
Martino (2003) put in evidence the importance toséhadvance information and
communication systems to facilitate the integratjpmocess between supply chain
partners at the Port of Le Havre. Panayides and) $2008) recognize the importance
of information and communication systems in orderevaluate the integration of
container terminals in supply chains.

With regard to the second variable the importammchave adequate facilities to effect
activities to add value to the cargoes is widelyogmized (Panayides and Song, 2008;
Paixao and Marlow, 2003; Tongzon et al., 2009).

With regard to the third variable we have to coasithat since ports are bi-directional
logistics systems (Paixao and Marlow, 2003) and c¢betainer operations have a
intermodal character (Tongzon et al.,, 2009) theniesl needs to have adequate
infrastructures and superstructures to inter-contiecmultiple modes of transport.

Degree of openness

The importance for a terminal to build long-ternoperative relationship with is users
in order to reach a high level of integration ie Bupply chains is recognised by various
researchers (Song and Panayides, 2008; Ducruefamder Horst, 2009). In order to
build up a long term relationships between the teaimand its users, a positive attitude
towards collaboration is required.

As highlighted by Van Der Vaart and Van Donk (2008)h regard to buyer-supplier
relationships, a positive attitude towards collahon leads to actions (practices and
interaction patterns) that facilitate integratidrhe terminal interacts with different
categories of users. So we define the degree ofrgss as that dimension which takes
into account both the attitude and the practicestha interaction patterns between the
terminal and each category of users.
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Research Design

The study is based on a qualitative research dasigriving two case studies. Few
focused case studies, as noted by Voss (2009)aeel $or the theory building.

In order to reach our research aim we first ingadéd the literature in order to capture
the key dimensions of container terminals integratiThen we derived empirical
evidences through case studies. The themes ddfivedgh case analyses have been
used to develop theoretical propositions.

The cases we selected — two container terminalare—representative of the Italian
scenario. In collecting field data we used a comatiam of different methods to study
the same phenomena. The methods include intervidivesit observations and content
analysis of documents. The use of different souafesmformation was necessary in
order to guarantee the respect of the principlesmtefaction and source triangulation
(Eisenhardt, 1989; Yin, 1994). Finally the intraseaanalysis and cross-case analysis
have been performed.

The Case Studies

Case A
This particular terminal is located in the southitafy and it is a transhipment hub. In
fact transhipment accounts for nearly 90 per cénh® terminal’s business, while the
remaining 10 per cent is made up of imports anddsp Taking into account the TEU
handled in 2009, this terminal occupies a high osiin Italian ranking. The terminal
IS in a strategic geographic position. The feed®wises provide frequent and fast
connections from the terminal to some 40 ports radldihe Mediterranean, the Adriatic
and the Black Sea.

Table 2 - Case A: exploration of key dimensions

Investment  driven The terminal is connected to the Italian railways &dighways
by integration aim | Networks. On the west side of the terminal theeefi@e sidings,
linked directly with the national rail network. Twgantry
cranes provide rapid loading and unloading of doetatrains.
Over 20 in and out weekly container trains are ajgel to
connect the terminal with other Central and Nomhé&alian
Interports. Trucks leaving or entering the termihale ready
access to and from the national road network. Thera
congestion-free link with the highway, 15 km away.

The terminal does not have facilities to perforniugaadded
activities on the cargo. During the last years savaeshouses
have been built inside the terminal where the logfisservice
providers effect only the container deconsolidation
The terminal has EDI systems.

U7

Degree of opennesg The terminal considers the shipping lines as thg ksers
because it recognizes the importance of this cayegfausers in
order to improve its performance (e.g. throughputhe
terminal uses EDI systems only with the shippingesi and
shares daily information with them in order to ap#ie the
container transit
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Case B

This particular terminal is situated in the northltaly and it is not used to tranship
containers to other ports. Taking into accountB®) handled in 2009, this terminal
occupies a high position in Italian ranking

Table 3 - Case B: exploration of the key dimensions

Investment driven The terminal has a very close position to the nmailway and
by integration aim | highway leading to the most industrialized areadlofth Italy
and North Europe. The terminal has eight sidingskebd
directly with the national rail network. It is liekl to the A12
and Al15 lItalian highways by a slip road. The terahis linked
to a nearby area, by shuttle trains and shuttiks.un this way
the marine terminal forms a unique and integratestiesn with
this nearby area where some activities are effe(geaylreceipt
and delivery of container as well as loading arstlorging of
trains). The terminal is connected with the maalidn inland
terminals

The terminal has EDI systems and web-based p&t&8lGPS
technology is used in order to track the containéhe yard
The labelling and the packing are performed. Gélyerthese
activities are effected when are required by thiglipiauthority
(e.g. label does not conform to the laws)

Degree of opennesg The terminal consider all users as key users becaus
recognizes the importance of all users in ordeintprove its
performance. In fact the terminal is in a conditiai
“saturation” and it has to reach a balance betwkeervolume of
traffic in entrance and in exit in a temporal zon.

The terminal uses EDI systems with the shippingdjnrail
operators and multimodal transport operators. €hainal uses
web portal in order to communicate with freightviarders ang
road hauliers. Not only does the terminal usuallyare
information with the users in order to optimize tbentainer
transit but it also collaborates with the usergha design of
services and processes which can facilitate theagwer transit

Discussion

Consistently with Panayides and Songs’ work (2008}, cases suggest that reaching a
high degree of integration of the container terdsima supply chains takes considerable
effort. The terminal should work in two main dinects, both increasing its level of
investment driven by integration aim and enlarghmgr degree of openness.

The investment driven by integration aim evaluaies asset of the terminal that
facilitates the integration while the degree ofmpess is a softer dimension which takes
into account the interaction between the termindligs users.

The investment driven by integration aim considbesinformation and communication
systems, the value added services and the infcagtas and superstructures to inter-
connect the multiple modes of transport. The mawoblem with regard to these three
elements is linked to the entity responsible fokimg decisions on the investment.
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In fact, the port institutional models are wideliyetse, including models of landlord,

service or tool organisations, or variations andlomations of some or all of these
(Bichou and Gray, 2005)

The degree of openness evaluates the attitude doe@lraboration and the actions
(practices and interaction patterns) that facditattegration between the terminal and
each category of users.

Based on this elements, we can derive the followirogosition:

Proposition 1: A container terminal reaches a high degree of irdégn in supply
chains when it has a high investment driven bygnation aim and a high degree of
openness

Our analysis puts in evidence that not all theti@tghips between the terminal and its
users are cooperative. Moreover, the relationsbatpiéen the terminal and the shipping
lines appears more cooperative than the relatipriséiween the terminal and the other
category of users.

The Iltalian context is characterized by the lamdilonodel. Two main entities are
responsible for the investment choices. The Goveminis responsible for making
decisions about the building of the generic infiasures which permit the access to the
port both from the land side and sea side (eaf emd railway links). While the Public
Authority’s main aim is to carry out the mission pfanning, controlling, coordinating
and promoting for all port and commercial actasti The terminal operator which
manages the terminal is responsible for the investrnin superstructures, information
and communications systems and value added seffacéise specific terminal. There
is a third type of investment, that's to say theegiment in infrastructures for a specific
terminal (e.g. dedicated sidings). For this typenekestment there is an action divided
between the public and private sector.

So in order to reach a high level of investmentvetri by integration aim it is
fundamental to have for a specific terminal coheeerbetween the actions of
Government and the terminal operator. Moreoves important to plan the investments
taking into account the terminal need and the tealpeorizon in which the works
should be made. The synergy between the publicpaindte actions is not simple to
achieve. Hence we can argue that:

Proposition 2: Reaching a high level of integration for a contaiterminal depends on
two factors: the port governance mode and the cadpe relationship among the
terminal and its users.

Conclusions

This paper investigates how the container termirea reach a high degree of

integration in supply chains. In order to have ghhdegree of integration in supply

chains the container terminals have to reach a Hegree of investment driven by

integration aim and a high degree of openness. ishst simple because of two main

reasons. The first reason is linked to the investnodoices. In the Italian scenario,

where there is the landlord port governance mdtel entities responsible for making

decisions on the investment choices are more tin@n $o it is necessary to reach a
synergy between the action of public and privatémse The second reason is due to the
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difficulty in establishing close and cooperativéat®nships between the terminal and
its users.

In conclusion, our paper provides both theoretanad managerial implications. From
the theoretical side, our research aims to capthecreal essence of container terminal
integration in supply chains and the dynamics wHedd to a successful container
terminal integration. From the practical side, theper could help the managers to
guide the container terminals toward a greaterakegf integration.

By now, our research design based on two Italises<émit the generalizability of our
findings. Consequently, more research is needeediace biases. A future development
of this research could be the study and analysistloér container terminals in other
countries.
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Abstract

This paper proposes a taxonomy for container terminals based on the degree of their
integration in supply chains. The key dimensions of this taxonomy are the investment driven by
integration aim and the degree of openness. The two dimensions draw from the literature
review and have been refined through the case-based research. Their binary values (low or
high) suggest four possible states for a container terminal. The proposed taxonomy can be
useful to guide the terminals towards reaching a high degree of integration
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Introduction

It is widely accepted in current literature that the port, part of which is the container
terminal, is an important component of many supply chains.

The containerisation has facilitated the globalization of production which has led to a
strong growth in seaborne trade. So, many researchers are focused on the container
terminal as unit of observation and analysis (Slack, 2007).

As members of supply chains, the ports and particularly the container terminals, need
to achieve a high degree of integration in the supply chains (Paixao and Marlow, 2003,
Panayides and Song, 2008).

Although the scholars have theorised that the ports need to become more integrated in
the supply chains, only Panayides and Song (2008) and Song and Panayides (2008)
have proposed a conceptualisation of what really is meant by container terminal
integration in the supply chains. Their works put in evidence that the container
terminals can be integrated at various degrees and that reaching a high degree of
integration is not simple.

This paper proposes a taxonomy for container terminals based on the degree of their
integration in supply chains. This taxonomy can be useful to guide the terminals
towards reaching a high degree of integration.

In the next section we analyze existing literature in order to capture the key dimensions
of the integration of container terminals in supply chains. The third section focuses on
the research design while the fourth section presents the case studies. The final
section contains the discussions of the findings and conclusions, summarizing the main
theoretical and managerial contributions of this research and providing opportunities for
future research.

Theoretical Background

The Supply Chain Integration

Over the years, various definitions and measures of Supply Chain Integration (SCI)
have been proposed (Van der Vaart and Van Donk, 2008). A general consensus on
how to capture the essence of SCl is still to be found.

Three dimensions of SCI can be distinguished: customer, supplier and internal
integration (Flynn et al., 2010). Customer and supplier integration are known as
external integration.

While the internal integration highlights the importance to coordinate the activities of
different functional areas and internal structures within a company, the external
integration focuses on the importance of establishing close relationships with
customers and suppliers. Both perspectives are important in allowing supply chain
members to act in a concerted way, to maximize the value of the supply chain (Flynn et
al., 2010)

In order to measure SCI, three categories of items can be distinguished: practices,
patterns and attitudes (Van der Vaart and Van Donk, 2008).

The first category includes those items related to the technologies or tangible activities
that play an important role in the collaboration of a focal firm with its suppliers and/or
customers. The second category groups those items related to the interaction patterns
between the focal firm and its suppliers and/or customers. The third category includes
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those items that measure the attitude of buyers and/or suppliers towards each other or
towards Supply Chain Management in general.

The majority of researchers agree that a higher level of SCI has a positive impact on
the performance of the focal firm (Frohlich and Westbrook, 2001; Vickery et al., 2003;
Van der Vaart and van Donk, 2008).

Changing our unit of analysis, from manufacturing company to a container terminal we
can see that the variability of the definitions and measures with regard to SCI is low. In
fact only Panayides and Song (2008) and Song and Panayides (2008) have proposed
a conceptualisation of what really is meant by terminal integration in the supply chains.

The integration of container terminals in supply chains

Globalisation has led to a strong growth in seaborne trade and to an increasing interest
in the port role in the supply chains. Ports are nodes and vital components of many
supply chains (Mangan et al., 2008). Although they have always been an important part
of global supply chains, their role in the supply chains is changing (Robinson, 2002;
Carbone and De Martino, 2003; Mangan et al. 2008; Petit and Beresford 2009).

Robinsons (2002) argues that ports must be seen as elements in value-driven chain
systems, not simply as places with particular, if complex, functions. He recognises that
ports are places characterized by the essential function of facilitating loading and
discharging of ships but, at same time, theorises a new role for them. Robinsons’ work
results the most cited paper in the research subfield that deals with the role of ports in
transport and supply chains (Pallis et al, 2010).

In this new role, ports are considered as part of a cluster of organizations in which
various logistics and transport operators are involved with the ultimate aim to bring
value to the final consumers (Panayides and Song, 2008).

In this new role, the port, part of which is the container terminal, needs to achieve a
high degree of integration in the supply chains (Paixao and Marlow, 2003; Panayides
and Song, 2008).

Although the scholars have theorised that the ports need to become more integrated in
the supply chain, few empirical works have been performed on the topic (Pallis et al.
2009). Some scholars have attempted to change this tendency in the last years. In fact,
Panayides and Song (2008) and Song and Panayides (2008) have proposed a
conceptualisation of what really is meant by container terminal integration in the supply
chain. They have empirically developed measures to evaluate the degree of
integration of seaport container terminals in supply chains. Tongzon et al. (2009) have
made a similar effort in order to develop measures to assess the degree of orientation
of seaport container terminal in the supply chain and they apply these measures to
assess the degree of orientation of the port of Incheon. They adopt, as they state in
their work, the concept of supply chain orientation to cover and include supply chain
integration and its construct.

Panayides and Song (2008) conceptualise the integration of container terminal in
supply chains as higher-order factor made up of other constructs. They underline that
the integration of terminals in supply chains takes considerable effort and is achieved
over time. Moreover the container terminals may be integrated to various degrees in
supply chains.
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Key dimensions of container terminals integration

The container terminal community is characterized by different organizations (Martin
and Thomas, 2001). It is possible to distinguish two significant categories of
organizations in this community. The first category is that of the terminal operator which
manages the terminal and controls all the activities, from the arrival of a container to a
final departure. The terminal operator in most cases also undertakes all the operations
within the terminal. The other category is that of the users of the terminal which come
in contact with the terminal in order to perform their services/activities. Different
organizations can be grouped in this second category (shipping lines, feeder operators,
freight forwarders, inland transport operators).

The distinction between terminal operator and terminal users is important in order to
understand the key dimensions of container terminal integration.

The analysis of the literature both on ports and on SCI leads to identify the two key
dimensions which are the “investment driven by integration aim” and the “degree of
openness”. The investment driven by integration evaluates the asset of terminal that
facilitate the integration. This dimension takes into account both the technologies and
systems (e.g. EDI) and the endowment of the container terminal in terms of
infrastructures and superstructures®. The degree of openness is a softer dimension
which takes into account the interaction between the terminal and its users.

Investment driven by integration aim

The literature on SCI of container terminals puts in evidence the importance of
investment driven by integration aim with regard to three elements: the information and
communication systems, the value added services and the integration of transport
modes.

Pallis et al. (2009) identify the role of information technology in facilitating further
integration of ports in supply chains as an important topic of interest. Carbone and De
Martino (2003) put in evidence the importance to have advance information and
communication systems to facilitate the integration process between supply chain
partners at the Port of Le Havre. Panayides and Song (2008) recognize the importance
of information and communication systems in order to evaluate the integration of
container terminals in supply chains.

With regard to the second variable the importance to have adequate facilities to effect
activities to add value to the cargoes is widely recognized (Panayides and Song, 2008;
Paixao and Marlow, 2003; Tongzon et al., 2009).

With regard to the third variable we have to consider that since ports are bi-directional
logistics systems (Paixao and Marlow, 2003) and the container operations have a
intermodal character (Tongzon et al., 2009) the terminal needs to have adequate
infrastructures and superstructures to inter-connect the multiple modes of transport.

The theoretical evidence led us to infer that the higher is the availability of “asset” the
higher is the potential of integration of container terminals in supply chains.
Degree of openness

The researchers have highlighted the importance for a terminal to build a long-term co-
operative relationships with its shipping lines and inland transport providers in order to
reach a high level of integration in the supply chains (Song and Panayides, 2008).

The distinction between infrastructures and superstructures characterizes a container terminal
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Ducruet and Van der Horst (2009) seem to put in evidence the need for the terminal to
build close relationships with the freight forwarders, who have an important role in
establishing efficient integration within transport chains.

In order to build up a long term relationships between the terminal and its users, a
positive attitude towards collaboration is required. As highlighted by Van Der Vaart and
Van Donk (2008) with regard to buyer-supplier relationships, a positive attitude towards
collaboration leads to actions (practices and interaction patterns) that facilitate
integration.

Both attitude and practices and interaction patterns between terminal and its users are
important to reach the integration of container terminal in supply chains. The terminal
interacts with different categories of users. So we define the degree of openness as
that dimension which takes into account both the attitude and the practices and the
interaction patterns between the terminal and each category of users.

Research Design

The main objective of this study is the development of a taxonomy for container
terminals based on the degree of their integration in the supply chains.

In order to reach our aim we first investigated the literature in order to capture the key
dimensions of container terminals integration and than, we derived empirical evidences
through case studies.

The cases we selected — the container terminals of La Spezia and Taranto — are
representative of Italian scenario. In collecting field data we used a combination of
different methods to study the same phenomena. The methods include interviews,
direct observations and content analysis of documents. The use of different sources of
information was necessary in order to guarantee the respect of the principles of
interaction and source triangulation (Eisenhardt, 1989; Yin, 1994). Finally the intra-case
analysis and cross-case analysis have been performed.

The case studies

The container terminal of Taranto

Taranto is located in Apulia, in the south of Italy, and it is known for its port. Taranto’s
huge potential as a commercial hub port was achieved in June 2001 with the opening
of a container terminal.

The container terminal is managed by Taranto Container Terminal S.p.A, which is
controlled by both Hutchison Whampoa and Evergreen Marine Corporation.

Throughput has grown from 0,756 million TEUs in 2007 to 0,78 million TEUs in 2008.
In the year 2009 the throughput has been 0,74 million TEUs. Taking into account the
TEUs handled in 2009, this terminal is in the fourth position of Italian ranking.
Transhipment accounts for nearly 90 per cent of the terminal's business, while the
remaining 10 per cent is made up of imports and exports.

The terminal is in a strategic geographic position. In fact it is located in the Central of
the Mediterranean, 170 nautical miles from the main Suez-Gibraltar shipping route,
making it a valid and barycentric hub port. The feeder services provide frequent and
fast connections from the terminal to some 40 ports around the Mediterranean, the
Adriatic and the Black Sea.
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The Tables 1 and 2 present the analyses of the key dimensions of the integration of the
terminal in the supply chains.

Table 1: Exploration of the investment driven by integration aim of the terminal of Taranto

Information and
communication

The terminal has an IT system in order to manage the operations. The terminal
uses EDI to communicate with shipping lines.

systems
Value added The terminal does not have facilities to perform value added activities on the
services cargo. During the last years some warehouses have been built inside the

terminal where the logistics service providers effect only the container
deconsolidation. After the deconsolidation the cargo is sent to the final
destination without being subjected to any operation.

The integration
of transport
modes

On the west side of the terminal there are five rail tracks of 1,000 metres each,
linked directly with the national rail network, served with two rail mounted gantry
cranes. Over 20 in and out weekly container trains are operated to connect the
terminal with other Central and Northern Italian Interports. The A14 Italian
highway is 15 km away. So, the trucks leaving or entering the terminal have
ready access to and form the national road network.

Table 2: Exploration of the degree of openness of the terminal of Taranto

Attitude The terminal operator considers the shipping lines as key users because it
recognizes the importance of this category of users in order to improve the
performance of the terminal (e.g. throughput).

Practises There is only an electronic exchange of data between the terminal operator and
the shipping lines.

Interaction There is no collaboration between the terminal operator and the users of the

Patterns terminal both in the design of services and in the planning of tasks and

procedures in order to facilitate the containers transit.

The container terminal of La Spezia

The port of La Spezia is situated in the north of Italy, in the middle of the coast
between Genoa and Leghorn. Although in the port two dedicated container terminals
are operative, the terminal managed by La Spezia Container Terminal Spa, belonging
to Contship Italia Group, is the most important.

The activities of the terminal have been carried out on Fornelli pier since the Eighties
and on the Angelo Ravano area since 1998, for a total actual surface of more than

270,000 sgm.

Throughput has moved from 1,05 million TEUs in 2008 to 0,85 million TEUs in 2009. In
the year 2010 the throughput has been 1,04 million TEUs. Taking into account the
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TEUs handled in 2009, this terminal is in the third position of Italian ranking. This
terminal can be classified as an import/export terminal. In fact the transhipment
accounts for nearly 15 per cent of the terminal’s business.

The Tables 3 and 4 present the analyses of the key dimensions of the integration of the
terminal in the supply chains.

Table 3: Exploration of the investment driven by integration aim of the terminal of La Spezia

Information and
communication

The terminal has an IT system in order to manage the operations. The
electronic exchange of data with the users takes place by EDI and the web site.

systems
Value added The labelling and the packaging are effected on several types of goods. The
services perishable goods (e.g. fruits and vegetables) undergo the quality control before

the packaging. Generally the labelling and the packaging are effected when are
required by the public authority (e.g. label does not conform to the laws).

The integration
of transport
modes

The terminal has a very close position to the main railway and highway leading
to the most industrialized areas of North Italy and North Europe. The terminal
has eight sidings, linked directly with the national rail network. It is linked to the
Al12 and A15 Italian highways by a slip road. The terminal is linked to a nearby
area, called “retroporto”, located at Santo Stefano Magra, only 8 km from La
Spezia, by shuttle trains and shuttle trucks. In this nearby area some activities
are effected (e.g receipt and delivery of container as well as loading and
discharging of trains). In this way, the marine terminal forms a unique and
integrated system with the "retroporto”. The terminal is connected with the main
Italian inland terminals.

Table 4: Exploration of the degree of openness of the terminal of La Spezia

Attitude

The terminal operator considers all users as key users because it recognizes
the importance of all users in order to improve the performance of the terminal .
In fact the terminal is in a condition of “saturation” and it has to reach a balance
between the volume of traffic in entrance and in exit in a temporal horizon.

Practises

The terminal operator uses EDI systems with the shipping lines, rail operators
and multimodal transport operators. The terminal operator uses the web site in
order to communicate with freight forwarders and road hauliers.

Interaction
Patterns

Collaboration between the terminal operator and the users of the terminal in the
design of services which can facilitate the containers transit. Collaboration
between the terminal operator and the users of the terminal in the planning of
tasks and procedures in order to optimize the containers flow.
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DISCUSSION

The full integration of a container terminal in supply chains requires a great effort. The
terminal has to increase the level of investment driven by integration aim. So it should
invest in specific infrastructures (e.g. internal rail trucks) and superstructures to allow
the integration of the different modes of transport. At the same time, it should be able to
develop value added services (e.g. quality control, labelling, packaging) in order to
become an integral part of the supply chain and to invest in information and
communication systems to allow the electronic exchange of data between the terminal
and the users of the terminal.

In the two cases analysed, the level of investment is different. The terminal of La
Spezia has an higher investment driven by integration aim in terms of equipment to
perform the value added services and in terms of communication systems.

Our analysis, however, suggests that a container terminal achieves a high degree of
integration in supply chain when its investments, driven by integration aim, are
combined with a high degree of openness to the integration in supply chains.

The degree of openness is the soft dimension which takes into account the interaction
between the terminal operator and the users of the terminal.

The terminal of Taranto is focused on the relationship between the terminal operator
and the shipping lines. In fact the terminal operator considers the shipping lines as the
key users. The relationship, however, is limited to a commercial interaction between
the seller (terminal operator) and the buyer (shipping companies) where the EDI is
used in order to facilitate the exchange of data.

The terminal of La Spezia has an higher degree of openness to the integration in
supply chains. The terminal operator and the users of the terminal are capable of
collaborating in order to lunch new services or plan tasks/procedures.

So, the terminal of La Spezia has an higher degree of integration in supply chains than
the terminal of Taranto.

Another important issue is whether the container terminal's degree of integration in
supply chain has a positive impact on its performance.

If we consider the number of container handled over the year 2008, 2009, 2010, we
can state that the terminal of La Spezia has better performance both in terms of TEUs
handled in each years and in terms of average variation in the three years.

Since only two container terminals have been analysed in this study, we can only make
a tentative generalization on the relationship between the container terminal's degree
of integration in supply chain and its performance.

The analysis of the literature and the two case studies suggest a simple two-
dimensional classification appropriate for container terminals which considers their
degree of integration in supply chains. The dimensions and their binary gradations are:

e Investment driven by integration aim (low or high)
e Degree of openness (low or high)
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Figure 1 shows the resulting 2 x 2 matrix which defines the four suggested states for a
container terminal that emerge from the classification

Figure 1 - The four possible states of a container terminal
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If both the dimensions are low, the terminal is in the worst condition because it has to
increase both its level of investment and its degree of openness. In this case the critical
choice is how to reach the state of integrated terminal. We suggest to increase
simultaneously the two dimensions. The other possible paths, indicated with the dotted
lines in Figure 1, are not optimal. If the terminal is an extroverted or introverted
terminal, it has to increase only one dimension. While the extroverted terminal has to
increase its level of investment driven by integration aim, the introverted terminal has to
enlarge their degree of openness. The best state is that of integrated terminal The
majority of researchers agree that a higher level of SCI has a positive impact on the
performance of the focal firmin this state the terminal has to be skilled at maintaining its
state in the course of the time. Consistently with the works of Panayides and Song
(2008), our taxonomy shows that reaching the state of integrated terminal takes
considerable effort.

CONCLUSIONS

The paper proposes a taxonomy for container terminals based on the degree of their
integration in supply chains. This taxonomy can be useful to guide the terminals
towards reaching a high degree of integration. The key dimensions of this taxonomy
are the investment driven by integration aim and the degree of openness. These two
dimensions were developed from a literature review and refined through two case
studies.

The cases, reported in this paper, are specific of the Italian scenario, so there would be
benefit in extending the research into other countries. In this way, it will be possible to
investigate if the context influences the degree of integration of container terminals in
supply chains. Moreover, it would be interesting to analyse the processes and phases
through which greater supply chain integration of terminals is realized. Typically, this
research purpose can be achieved through longitudinal case studies.
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This paper should give a contribution both to the theory and practice. From the
theoretical side, our work aims to give a taxonomy for container terminals, based on
the degree of integration. From the practical side, this paper could help the managers
of container terminals to understand which is the state of their terminal and to guide
the terminal toward a greater degree of integration.
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