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Abstract

This study provides a theoretical background on container port logistics in global supply chains. A descriptive analysis
including a literature review was carried out in order to achieve the study. This study shows that the container port
logistics chain involves all levels of organizational units throughout the supply chain. Therefore, it ensures coordination
and exchanges in terms of physical �ows, �nancial �ows and informational �ow in such a way that the goods are
handled and distributed in the right kind. In addition, the analysis �nds that the logistics chain required to be evolved with
the international changes of maritime transport in order to keep the competitive of seaport. Thus, there is a need to
optimize all seaport activities to attain the bene�ts of the logistics chain. Moreover, this study contributes to the �eld by
exploring the container port logistics integration concept. One of the important �ndings of this study is that the port is
central to logistics — the multidimensional system with a complex activities. Consequently, the �ndings are relevant to all
actors such as transport companies and logistics service providers.
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Introduction

Transport plays a signi�cant role as an agent of globalization. Thus, it is considered as being one of the four
cornerstones of globalization together with trade liberalization, telecommunications and international standardization
(Abdulla, 2018). The growth of transport activities is linked to the economic globalization of which it is both the
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consequence and the support. The acceleration �ow of goods modi�es the strategies of the actors in terms of supply,
demand and regulation.

Seaports are affected by a variety of developments in the economic, the technological and the geopolitical sectors. The
shifts in the global production and the international trade affect the port activity level and the port function, especially
with regard to the container ports. The logistics become an important element for the success and smooth operation of
maritime transport processes. The evolution of logistics and its actors are resulted in their mode of communication.
Indeed, transport operations as well as logistics require very signi�cant costs. In addition, the global supply chains
deliver a connectivity between markets, labour, parts and resources to ensure the production and the consumption by
maintaining the service level (Notteboom and Rodrigue, 2017). On the other hand, supply chain models evolve
continuously as a result of in�uences and factors such as globalization and expansion into new markets. Service
expectations of customers are moving towards a push for higher �exibility, reliability, and precision (Rodrigue et al.,
2020).

Correspondingly, to the others changes, seaports have evolved through several generations (Paixao and Marlow 2003;
Martin-Castilla and Rodrigo 2003; Beresford et al. 2004; Bisgaard 2008). In broad terms, until the 1960s, the ports were
the interfaces between the terrestrial link and the maritime link of the transport of goods, and studies (Paixao and
Marlow 2003; Beresford et al. 2004) describe this period as the �rst generation of seaports. From this time until the
1970s seaports constituted a center of transport and industrial and commercial activities and were known as the second
generation of seaports. Seaport activities however, became more integrated with the transport center system for the
international trade in the third generation to being a logistics platform (Hayes, 2002).

Recently, and up to the 2000s, the seaport has become a logistics network and supply chain, commonly referred to as
the fourth generation of seaports (see Notteboom and Winkelmans 2001; Carbone and De Martino 2003; Cuadrado et al.
2004; Heaver 2006; Rodrigue and Notteboom, 2008). The concept of the �fth generation itself de�nes the seaport as the
integrated supply chain which has become more independent and active. As well, the quality of service has adapted to
the needs and requirements of the customers and stakeholders (Lee and Lam, 2014; Hlali and Hammami, 2017). Thus,
for the �fth generation, the seaport became a community- rather than a logistics hub.

Similar to those who study the development of port generations, some authors are more interested in logistics system,
for instance, Notteboom and Rodrigue (2009) who focus on the current and the future port development tendencies.
They take account of the trends on the containerized cargo transport and logistics system effectiveness as well as the
global supply chains. Bae (2012) studied the importance of integrated logistics factors which affecting customer service
and can add value to port logistics system. Also, Ascencio et al., (2014) conceived the collaboration of the logistics
framework for a Port Logistics Chain (PLC) based on the Supply Chain Management (SCM) principles, while Wang et al.,
(2014) set a methodology for analyzing the port logistics process applied to a Chinese bulk port.

Most recently, some intentions are focused in the seaport and the digital technologies. Sanchez-Gonzalez et al., (2019)
developed a literature review in the digital technologies and the maritime transport sector as Design and Shipbuilding,
shipping and seaports. Elsaih and Salem (2018) proposed a theoretical analysis for horizontal integration of container
ports in the Mediterranean region. However, Agatić and Kolanović, (2020) concluded that the digitization in�uenced the
seaport and the seaport service.
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The review of literature displayed that the study of the container port logistics is insu�ciently developed theoretically or
practically. Thus, this study aims to introduce a theoretical framework in the container port logistics system — despite
this main objective of this study, it is also aims to highlight the different background of container port logistics.
Speci�cally, the examination of the seaport port logistics context, such as the role and the function, the chain process,
the chain �ows and the logistics integration. Accordingly, in order to achieve study, the paper was organized in seven
sections in the following manner. The First Section represents the introduction with a literature review on container port
logistics. Section Two discusses the role of container port in the logistics supply chain. The third section provides an
explanation on the logistics chain �ows. The Fourth Section presents logistics integration in the maritime industry and
their main levels, while the Fifth Section describes the logistics integration in the maritime industry and their main levels.
The Sixth Section discusses the impact of the logistics chain on the maritime transport and the seaport, which leads to
improve the productivity and performance of port activities. The Seventh section presents the conclusion.

Role of container Port in the logistics supply chain

The perimeter of a supply chain is de�ned according to the nature of its context (Corominas, 2013) and the companies
may be located in more than one geographical location. Thus, the container terminal is considered as a sensitive link in
the port logistics chain. It is a complex system where the handling and transport of containers play a crucial role
(Henesey, 2006). In addition, the performance of the terminals depends on both strategic and tactical operational
decisions which made by different levels of port managers through logistics chain.

Any process would be de�ned as a logical sequence of activities over time in order to achieve goal(s) by transforming
input elements into output elements (Davenport and Short, 1990 and Harrington, 1991). In the port logistics chain several
processes are combined to deliver the goods to their �nal customers. Figure 1 below depicts the main processes for port
pre- and post-shipments goods from the origin to the �nal destination.

Fig 1. Role of ports through logistics supply chain. (Source: authors’ elaboration).

Figure 1 illustrates how the effective logistics chain constitutes a critical element in the competitiveness of international
shipping operations chain from producer to the �nal consumer. Sometimes various di�culties arise from poor
coordination of any uncoordinated schedules, customs delays, insu�cient information on delays and inconsistent
standards. For this reason, logistic services help to solve these problems to their customers or stakeholders in order to
reduce transport costs, and the proportion of empty trips by promoting the exchange of information between carriers as
well as organizing over all operations (Havenga, 2015 and Islam, 2017).
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Transport logistics survey a �ow of the management system. Therefore, it required a systematic organizational
approach. All goods must be processed before being transported. Hence, the goods must be packaged, labeled and
marked for more identi�cation and more facilitation without any di�culty. In maritime transport, the packaging and
packing of the goods (cargo) is the shipper’s responsibility. The packaging intended to protect the goods during
transport, handling and storage.

The risks in the sea transport include several factors such as losses, sinking and damage. The implementation of an
export/import requires the consent of both parties (buyer and seller). This agreement usually materializes in an
international sales contract (Murray, 1991). Further, throughout the international freight chain, there are several
responsibilities between the carrier, the shipper and the consignee. It applied depending on the terms of the contract or
even the incoterms. From this angle, distribution of costs intervenes to de�ne the responsibilities of each one to avoid
any con�ict (Spekman and Davis, 2004; Christopher, 2005). Moreover, the achievement of this contract following the
necessary costs allocation stages before boarding until the delivery of the goods to the destination.

Nowadays, due to the complex nature of a port from a managerial and an entrepreneurial point of view that driven by
digitalization and the introduction of green logistics and the �fth generation (5GP) concepts. The evolution of
international maritime trade patterns rises the new generation port (Fourth 4GP and 5GP). Consequently, make changes
the ports to a dynamic node in the international production and distribution network. The claim that a container port
gained the status of a crossroad between the production and the distribution spheres calls for the integration with the
main customers, both port direct users and �nal clients. Consequently, service providers in logistics, shipping and ports
will empower the supply chain with the support of intelligent transport systems. Added to this, ports and logistics service
providers have to focus on supply networks.

�e logistics chain �lows

The major challenge for any business is to remain competitive. To achieve this objective, it is necessary to manage its
�ows at minimum costs to satisfy the customers. In this vein, the performance of logistics chain is highly depending on
coordination between its actors. Also, control of the logistics chain requires a good control of the different �ows within
this chain. Overall, these �ows are classi�ed into three types, and as shown in the Figure 2. That are information, physical
and �nancial �ows, and any organization that participates in the circulation of these different �ows is considered as a
link or a player in the supply chain.

Fig 2. Logistics chain �ow (Source: Authors’ elaboration derived from various sources)
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Logistics integration in the maritime industry and their main levels

The integration of container terminals in the global supply chains has improved the performance and the
competitiveness of the container ports which bene�t from it. Indeed, there are several objectives of container port
logistics integration. In this context, Notteboom and Rodrigue (2005) proven that the port logistics integration had
improved the relationship between ports in a region. Whereas, Notteboom (2008) who studied the integration between
terminal operator and logistics, found that the terminal operators are excited to integrate terminals into supply chains
and shipping companies which need a long period to be accomplished. Accordingly, the main di�culties with the
integration of terminal operators is the sittings of the strategic development to ensure the integration of all terminal
operators.

Similarly, Song and Panayides (2008) studied that the port logistics integration is dependent from the coordination and
the relationship between the different actors of port logistics. In another study, Panayides and Song (2009) trait that the
port logistics integration assume collaboration of logistics system function and other port systems with integration of
supply chain practices. Wilmsmeier et al., (2015) studied the integration between port and hinterland with examination of
the development of inland ports and the analysis of port of Veracruz port one of the main container terminal in Mexico.

Regarding the levels (stages) of integration of container ports, it needs to be re-de�ned and restructured in order to
encompass the modern global reality for the maritime industry and ports in particular (Burns M.,2015) and these levels
are:

Level I: The supply chain consists of different corporate entities and divisions, such as; port strategy and operations are
formed on the basis of the company’s resources. The absence of information exchange creates lack of visibility
throughout the logistics process,causing delays and poor outcome.

Level II: The organization applies internal integration, aiming at pro�t maximization and obtaining low-cost factors of
production. The company lacks long-term visibility, and communication is not used effectively in order to attune to the
supply chain’s goals and objectives.

Level III: Corporate integration is focused on the port’s territories. The port interacts with clients and its supply chain
partners only in regard to operations, time, services, and activities that affect the port. Interdepartmental collaboration
and information exchange have been achieved, and the port has achieved a holistic strategy.

Level IV: The port attains external integration throughout the entire supply chain. This new corporate attitude enables the
port to expand its vision throughout the markets, manufacturers, terminal and liner operators, and other clients.

Level V: The external integration expands from a supply-chain level to a regional, national, or global level. The port
authorities purpose to increase the port’s bargaining power by designing long-term strategies. With a keen understanding
that the port’s power within the current supply chain may be in�uenced by other.
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Complexity of logistics seaport function

The seaport is a multidimensional system with a complex activities. Therefore, the port can be considered as a center of
logistics (Montwiłł, 2014). Thus, there is a difference between port in implementation, management organization and
technologies which need a transition to maintain the integration and the cooperation between their activities and the
other connecting seaports (Jović et al, 2019). Generally, the complexity and evolution of Supply chain distribution follows
one or more of the following scenarios:

Type 1: point-to-point network: even distribution of power.
Type 2: hub-and-spoke network: the hub has increased bargaining power over the spokes.
Type 3: interactive hub-and-spoke networks: terminal operators, shippers, and manufacturers merge, and
coordinate multiple networks.
Type 4: holistic networks: a large-scale lean and agile system.

In the real case, when a container ship arrives at the port, it begins with the container handling by the quay cranes. The
containers are then transferred by vehicles/straddles traveling between the vessel and the storage area. This stack of
discharged containers consists of a certain number of lanes, where containers can be stored temporarily for a tiny
period. The tracks are served by machines, such as cranes, chassis, straddles and forklifts can transport containers to
the container yard for stacking. After a short period at container yard/storage area, the containers leave to the end
customers via different modes of transport; barges, ships, trucks or trains.

Regarding the direction of container export, containers arrived to the port by truck, train or barge. They are then
distributed among the blocks of the storage area. Before it loaded from the storage area with gantries (Yard Cranes) or
straddles in order to transport them by internal transfer vehicles (Yard Truck/chassis) to the quay/jetty where it handled
by quay cranes (Quay Cranes) and deposited on ship’s slots. Moreover, the logistics of container terminals poses several
decision problems (Henesey, 2006). Thus, for this reason, the decisions can be made in each strategic, operational or
tactical level, and the logistics operations become much more complex due to the technology changes.

�e impact of logistics chain on the maritime transport and the seaport

According to Panayides and Song (2013) the maritime logistics performance emphases on the performance criteria in
the port sector. Therefore, the impacts of maritime logistics matches to the activities closely and related to the port
activities. All ports’ professions are related to the services/activities that provided to the ships and to the goods namely;
transport during loading, unloading / discharging, storage: bunkering, mooring, towing, handling, warehouses, maritime
insurance and customs forwarding services of the port. Moreover, the logistics integration improved the port e�ciency
within the quality services and the value added services.

In addition, the logistics chain matches to the activities of which a part raises of turnover is connected with the port.
Generally, there are many interventions in the logistics systems which make it more importance for maritime transport;
ship types, the types of goods/cargo and the natures of goods itself. Subsequently, the impacts of maritime logistics
which present at all levels of port operation can be divided into two main categories.
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First, a direct impact matches to the activities closely and related to the maritime-port activity, the one whose very
existence is linked to the ports. Second, an indirect impact matches to the activities of which a part raises of turnover is
connected with the port (companies which use the port for their imports and their exports). To this end, there are
generally many interventions in the logistics systems which make it more importance for maritime transport; ship types,
the types of goods/cargo and the natures of goods itself. Table 1 below describes the three main interventions and
characteristics of logistics systems.

Table 1. Logistics system characteristics and interventions

Ship types Cargo types Nature of goods

Generally, ships are classi�ed into two
types which are: specialized vessels
and non-specialized vessels.

Specialized vessels: These vessels
are reserved for the transport of a
particular type of cargo, their
characteristics (draft, length, breadth,
and depth) depend on the exclusivity,
speci�city and the nature of the
goods that to be transported, for
instance: oil tankers, bulk carriers,
cellular container ships and pipeline
and heavy-lifts… etc.

Non-specialized vessels: intended to
carry all types of goods. It is
distinguished according to their
handling. Their characteristics
include: length, width, depth and draft.
These vessels are classi�ed
according to their main handling
means. For example: conventional
cargo ships, non-cellular container
ships, Ro-Ro ships, Lo-Lo ships and
chemical carriers… etc.

Marine cargo are classi�ed into two
broad parts which are: general cargo
and bulk goods.

General cargo is that which is
packaged and packed in pallets,
crates, boxes, containers or stowed.
In addition, its transport does not
depend on its packaging, but rather its
physical appearance. The ships that
carried the general cargo are the
multipurpose ships.

Bulk cargo includes products that are
transported directly in the ship holds.
Bulk cargo generally includes solid
bulk and liquid bulk.

There are several types of goods:
perishable products, dangerous
products and fragile products.

Perishable Products: These types of
products are transported with special
equipment, such as insulated
equipment, whether or not equipped
with a thermal device, refrigerants,
refrigerators or heat.

Hazardous and Fragile Products:
these products include weapons, fuels
and explosives, any other combustible
or radioactive agents… etc. Anything
that can cause damage, damage
and/or harm to people's health is
classi�ed as dangerous goods.

Source: Authors elaboration derived from various sources.

Furthermore, the competitive advantages of logistics development are forcing port authorities today to strengthen their
speci�c and operational goals, in order to set ports as key points in the transport chain while optimizing their
intermediate functions. The goals of the port logistics are the optimization of goods’ �ows, the effective harmonization
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between the port agents and the activities regularization and the stimulation of commercial competition. Subsequently,
the port is a central logistics point. It implies the following additional goals:

The organization of spaces and port infrastructures from the point of view of their logistic objective;
The rental and the concession of the different spaces necessary for the implementation of a logistic activities
area;
The active participation by specialists in the full use of the port area and facilities such as logistic activity areas
(shipping agents, logistic operators, etc.)

Logistics in general and particularly container port logistics use new rules of production management to optimize the
pro�tability of the port platform.

Conclusion

This study is based on literature review using descriptive analysis. It illustrated how much the container port logistics is
essential for the smooth operation of any business. As well as this, it emphasises mainly on how to manage the �ow of
containerized goods through the logistics chain. The analysis of literature suggests that container port logistics should
evolve with the international changes and improvements occurred in the maritime sector to keep on it competitive.
Obviously, this study provided a theoretical backgrounds of container port logistics in the global supply chains. These
backgrounds were developed the role of container port in the logistics supply chain, the logistics chain �ows, the
logistics integration in the maritime industry and their main levels. Moreover, it discussed the complexity of logistics
seaport function and the impact of the logistics chain on the maritime transport and the seaport.

The main �ndings of this study are as the following: �rst, the seaport as a complex system requires a global process
logistics system. In broad terms, the port logistics system usually includes three �ow steps which integrate with each
other. The �rst two are interested to the information and the physical �ow while the third one is related to the
infrastructure and other resources. This analysis is similar to the study of Tseng et al. (2005a) which showed that the
logistics �ows assume to an e�cient logistics operations mean a connected relationship between all steps. Second, it
illustrated the differences interventions of the logistics chain system in all the container port levels can �nd a preferment
system. Third, as the seaport is a multidimensional system characterized by a complex activities, the logistics
integration improved the matching between seaport activities and actors top optimize the port management. Lastly, this
study contributed by introducing of a conceptual framework in container port logistics integration context by exploring
the different level of integration within the actors as shipping lines, port authorities, transport companies, logistics
service.

Furthermore, it is important to note that cooperation between supply chain partners and integrated data solutions is the
key to achieve that, while more horizontal collaboration between ports and transport companies, and logistics service
providers are needed to deal with the need for shorter, convenient, more sustainable, and cost-e�cient supply chains
(Notteboom et al., 2020). Thus, further research can discuss and develop the vertical and horizontal supply chain
integration in container port, and illustrate the synergy between the different actors according to the integration level.
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