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Abstract: This paper researches the role of the port authorities in port governance, and the role of
the port authorities in Port Community System implementation. The authors provide the theoretical
frameworks of seaports, port authorities, port governance, and Port Community Systems. The
literature review was carried out using the Web of Science database and additional relevant sources.
The authors concluded that although different port governance models exist (regarding the type
of port authority), there is no evidence as to which governance model is universally preferable, as
it is specific to each seaport. In addition, the research has shown that port authorities play a very
important role in the implementation of a Port Community System, increasing the sustainability of
seaport operations. Its implementation enables the port authorities to evolve into real digital hubs
and neutral data managers, which ultimately leads to the optimization of seaport processes and more
efficient use of transport infrastructure.

Keywords: seaports; port authorities; port governance; port community systems; governance
models; sustainability

1. Introduction

Seaports, as important nodes in maritime transport, have a significant influence on the
economic, social, and environmental development of countries [1] on a local, regional, and
national level [2]. Nowadays, sustainability issues are becoming a critical component of
maritime logistics [3]. In order to achieve sustainable business, governments (or other types
of decision makers) implement port governance structures with clear policy goals [4]. Port
governance refers to the interactions between the public and private sectors that influence
port organization at various levels, from local to global [5]. It is a complex issue that is
inseparable, in different spatial and temporal combinations, from the different stages of
history, cultures and geography, and from the different forms of political, economic and
administrative organization [6]. Extensive seaport reforms have challenged the conven-
tional models of seaport organization in recent decades [7]. The transformation of the
port governance models, including developments such as devolution and regionalization
policies, has expanded the autonomy and responsibility of the port authority, giving it a
broader role outside the port itself [8]. Port governance has attracted significant attention
from scholars, port authorities, policy and decision-makers in the maritime sector over
the past three decades, and port governance itself has become an important academic and
practical concept in the port sector [9].

Port authorities have traditionally been responsible for the development and im-
provement of the port area [10] related to port operations, ranging from infrastructure
development and maintenance to the marketing and management of port facilities [11].
Acting as a port managing body, port authority takes over public, commercial and economic
roles [12]. Several objectives of the general interest of society are followed by the port
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authorities, such as: promoting trade and industry, ensuring long-term sustainable port op-
eration, improving maritime and hinterland connectivity, etc. [13]. Port authorities, as port
governance bodies, have been proactive in developing port information systems through
the availability and distribution of information technologies, improvement of interaction
and exchange information between stakeholders, such as customs, freight forwarders and
carriers [11]. In the last decade, new developments in port strategies have emerged around
the world: port authorities are changing their nature and function, increasingly taking an
active role in the management of logistics systems and sometimes adopting management
and entrepreneurial behaviors [14].

Numerous ports are developing and implementing the Port Community Systems
(PCS). The introduction of a PCS is identified as one of the key elements facilitating
seaport development [15]. Acting as a digital platform, a PCS facilitates the intelligent
and protected exchange of information between public and private port users in seaport
communities, affecting the sustainable business [16]. It is an effective, real-time, flexible,
and complex information system which enables improved efficiency at all stages of the
cargo process in the unloading and loading of ships, customs clearance, etc. inside and
outside the seaport terminal [17]. The higher the level of collaboration and integration
between the port and supply chain stakeholders, the greater the sustainability of both
the overall supply chain and the port [18]. Port stakeholders often have individual goals,
which can decrease the willingness of certain members of the port community to embrace
the PCS. Nonetheless, many seaports like the North Sea ports of Rotterdam, Amsterdam,
Antwerp, Zeebrugge, Wilhelmshaven, Bremerhaven, Hamburg, and others have adopted
the PCS. These independent PCSs also share and exchange common global shipping data
among each other as well as with governmental authorities, i.e., local port authorities [19].

The port authority plays a crucial role in implementing the PCS, considering that in
most of the countries it is responsible for coordinating private companies operating in the
port area [20].

A lack of research and scientific papers offering a comprehensive overview of the role
of port authorities in port governance and the role of port authorities in PCS implementation
is particularly pronounced. To overcome this research gap, the authors conducted a
literature review on this topic. The goals of this paper are to research the role of the port
authority in governing and managing the seaport and the role of the port authority (as the
governing body of the port) in the implementation of a PCS. The research problem stems
from often outdated execution and monitoring of business processes in seaports. This paper
presents a comprehensive review of existing literature, providing a better understanding
of the role of port authorities in port governance, the role of port authorities in PCS
implementation, and the impact of PCS implementation on sustainability in seaports.

2. Theoretical Framework

In this section, the authors provide a review of relevant literature regarding the
seaports, port governance, port authorities and PCS.

2.1. Seaports, Port Governance and Port Authorities

Seaports are a way of joining the global economic system and play an important role
in the growth of trade and the global economy [21]. They are often described as economic
entities providing a service between different modes of transport or as facilities through
which cargo passes, making an important part of the supply chain and logistics [22].
Owing to their size and complexity, modern seaports cannot be viewed as a single entity.
In this respect, as an important part of the transport system, the seaport includes strong
cooperation between various stakeholders, such as port authorities, shipping companies,
freight brokers, etc. [23].

Governance is a term used for the adoption and implementation of laws regulating
behavior and property rights. Adjusting policies and organizational priorities to comply
with the contextual economic climate is the scope of governance reform [24]. Port gov-
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ernance is characterized by the laws and regulations imposed by the government on a
seaport, and it can be regarded as the corporate governance of the seaport in which the
port organization has a fiduciary duty to serve the corporation’s ultimate objectives and to
serve the shareholders’ interests [9].

Port authorities are institutions of a hybrid nature that incorporate elements of both
public and private law, regardless of the ownership and management traditions to which
they belong [25]. This hybrid nature makes port authorities ideally prepared to face
the various challenges placed on the seaport by both market forces and society [12]. In
general, the port authority, also known as port management or port administration, is the
administrative body of the port [26]. There are many definitions of a port authority such
as “the official organization that controls and manages the activities in a port” [27], “land
manager with responsibility for a safe, sustainable and competitive development of the
port” [28], “state, municipal, public, or private body, which is largely responsible for the
tasks of construction, administration and sometimes the operation of port facilities and, in
certain circumstances, for security” [26]. In most countries, the port authority is a public
or semi-public body responsible for managing and improving the port area through the
construction and maintenance of infrastructure, the leasing or concessionary provision of
this infrastructure to private companies, and the growth and competitiveness of the port
cluster. In a basic context, most port authorities function according to the ‘landlord” model,
which will be elaborated in the fourth section [29].

Port authorities can be established at all levels of government: national, regional,
provincial, or local. The most prevalent form is the local level of government, which
means it manages only one port area [26] through its power position and interactions with
landlord, regulatory, and community manager functions [30]. The power balance with
government is a major factor affecting the legal and regulatory structure, the financial
capacity, and the space for a pro-active management culture at the port authority corporate
level [25]. Most port authorities, regardless of whether the level of government is national
(e.g., Cyprus), regional (e.g., Belgium and the Netherlands) or local (e.g., Korea), have
retained at least control over, if not ownership of, the port infrastructure. One exception to
this is the case of Taiwan, as most port operations remain state-run in the hands of the port
authority [31].

In 2014, PIANC (the World Association for Waterborne Transport Infrastructure)
published a Guideline for Port Authorities “Sustainable Ports” which aims to increase the
awareness about sustainability issues in ports (such as land use planning, modalities and
connectivity, air quality, etc.) and help the port authorities to better face the challenge of
becoming sustainable ports with many practical solutions [32]. For example, the Port of
Rotterdam Authority is aware of the importance of sustainable business and therefore aims
to enhance the port’s competitive position as a logistics hub, but at the same time leads the
transition to sustainable energy and encourages the digitalization of business processes in
order to make the port, and the supply chain, more efficient [33].

2.2. Port Community System

PCSs are complex systems for concentrating, centralizing, serving and optimizing
business processes within port communities [34] promoting faster and safer data exchange
among private and public organizations, with the main goal of improving the seaports’
competitiveness [35]. PCSs are defined as centralized port information and data hubs
that integrate and distribute data from different sources [36]. The PCS is a system that
centralizes the vessels’ information and the goods they transport so that the stakeholders
can better control and coordinate the movements of goods [37]. The main goals when
developing a PCS are, most of all, increasing data quality, paperwork reduction, facilitating
data connection between various stakeholders, improving and supporting operations
across the entire transport and logistics chain [38]. While both port performance and
services provided to stakeholders can be increased by the implementation of the PCS,
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Saragiotis [39] argues that the effect of the implementation of the PCS is higher for the port
authority than for the stakeholders.

PCS functions have been divided by Keceli (2011) into three main categories: port
management functions (documents provided to port authorities or terminal operators),
customs functions (documents needed for customs clearance) and online platforms for
electronic commerce between port users [40]. The concept of enhancing collaboration
within the port cluster is widespread in the various PCSs, and also included the following
elements: the electronic means of communication between the stakeholders in the cluster,
the basis for a collaborative working environment, online access to port-related information
and the reuse of data and information [41].

Nabais et al. (2018) [42] categorized the PCS development as follows. At the beginning,
the PCS included the notification of arrival and departure of ships and cargo for reporting.
In a second phase, the PCS included customs and inspection services. In a third phase,
consolidation and specialization of procedures occurs, leading to the implementation
of automatic processes, in particular automatic billing, with a significant reduction (in
some cases elimination) of paperwork at the seaport. The fourth phase is associated
with regionalization, with the expansion of the seaport towards the hinterland, including
information about maritime supply chains that cross the seaport (information related to
road and train operators, dry ports, maritime carriers) making it possible for all actors to
access relevant data [42].

3. Methodology

To provide a better understanding of the link between port authorities and port
governance and the link between the port authorities, as the governing body of the port,
and PCS, a comprehensive literature review has been conducted. In total, 73 sources have
been identified as relevant for this research. Initially, the search was carried out using the
Web of Science database as it represents the world’s leading scientific citation search and
analytical information platform [43]. We have focused on the following keywords:

port governance;

port authority AND port governance

Port Community System;

port authority AND Port Community System.

In the Web of Science database, the following limitations were used: TOPIC or TITLE
(formal criteria). A search was performed in order to determine whether the publications
contained at least one of the search terms in the title, abstract, or the entire manuscript.
Articles that were not written in English language were excluded, in order to avoid tentative
regional overrepresentation of research in the formal analysis [44]. Table 1 shows the
number of hits after applying the reduction criteria for each search term found in the Web
of Science database, and number of sources after screening manually.

Table 1. The number of hits after applying the reduction criteria for each search term found in
different databases and number of sources after screening manually.

Articles after Applying

Keyword Formal Criteria Articles after Screening Manually
port governance 112 12
port authority AND 37 3
port governance
Port Community System 48 16
Port Community System 13 3

AND port authority

The research methodology has been partially adapted from [44]. Figure 1 shows the
methodological steps of the research.
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Figure 1. Methodological steps for the research (authors).

Table 2 shows the journals, conferences, books, and the countries of origin, from 2007
to 2021.

Table 2. The list of journals, conferences, books, and the countries of origin from 2007 to 2021.

Journal Country 2007-2017 2018-2019 2020-2021
Decision Support Systems Netherlands 1
Maritime Business Review [.jmtEd 1
Kingdom
International Journal of
Engineering Business Croatia 1
Management
Research in Transportation Business & Management Netherlands 4 1 1
Promet— .
Traffic &Transportation Croatia !
Scientific Journal of .
Maritime Research Croatia 1
Estudios de Economia Aplicada Spain 1
Transportation Research Record: Journal of the Transportation United States 1
Research Board
Production Planning & United 1
Control Kingdom
Maritime Policy & United 3 5
Management Kingdom
Journal of Object .
Technology Switzerland 1
IEEE Access United States 1
Case Studies on Transport Policy Netherlands 1
. United
Transport Policy Kingdom 4
Procedia Computer Science Netherlands 1
Transactions on maritime science Croatia 1
Research in Transportation Economics [.JmtEd 1
Kingdom
European Transport\
Trasporti Europei Ttaly !
Conference Country 2007-2017 2018-2019 2020-2021
6th International Conference LDIC 2018, Bremen Germany 1
Carpathian Logistics
Conference 2016 Poland 1
8th International Conference on Software Quality Days Austria 1
2016 Eighth International Conference on Measuring Technology and .
. . China 1
Mechatronics Automation
Book 2007-2017 2018-2019 2020-2021

Reshaping Accounting and Management Control Systems 1
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Afterwards, the authors have also included 17 additional sources important for the
topic (including scientific papers, books and PhD theses). After analyzing port governance
models and identifying the role of port authorities in PCS implementation, the authors
have also included the analysis of several cases in order to demonstrate the importance
of port authorities in PCS implementation, such as the Italian “Tuscan Port Community
System”, the Jamaican PCS, the Polish “Polski Port Community System”, Port of Rotterdam,
Netherlands, the Port Authority of Valencia, Spain, the Port of Los Angeles, California, the
Port Authority of Nagoya, Japan, the Port Authority of the Western Ligurian Sea, Italy, etc.

4. Port Governance Models

Port governance structures are implemented by governments or other applicable deci-
sion makers with clear policy goals in mind, such as optimizing traffic capacity, maximizing
profitability, etc. [4]. In a comprehensive analysis of the port industry ‘Port Economics,
Management and Policy” (2020), it is stated that the close cooperation between the respon-
sible government department (such as ministry or other relevant policy-actors) and the
port authority (which is responsible for the management and operation of the port), is
important for the successful governance of a port and/or a port system [45].

Under the influence of external environmental factors, decisions regarding the port
governance model can be taken by many stakeholders [8]. At the very start, improvements
in governance models may be attributed to changes in the sector, the setting of new targets,
etc., but over time, the reasons behind governance reforms are evolving (for example,
conventional ports facing physical constraints requiring the creation of new facilities) [46].
The nature of port authority, its main roles and relationship with port operators has been
one of the main elements of port governance [8].

Four models of port governance have been classified by the World Bank (2001) as
shown in the Table 3 ([47]): the public service port, the private port, the tool port (a hybrid
model where private sector operators carry out some of the operations but under the direc-
tion of public sector managers) and the landlord port (the public sector maintains control,
while the terminal management and activities are leased to private sector operators) [48].

Table 3. Basic port management models.

Type Infrastructure  Superstructure Port Labor Other Functions
Public service port Public Public Public Majority private
Tool port Public Public Private Public/private
Landlord port Public Private Private Public/private
Private private Private Private Majority public

Ago et al. (2016) suggest that neither of the governance models is more efficient than
the other [47]. Except for the public service port model, private firms participate in port
operation with varying degrees of involvement. In that case, concession contracts play a
key role as a port governance tool [49].

The landlord port model has become the most prevalent and dominant model of
port governance, through which a public port authority operates as both a landlord and a
regulatory entity, while port operations are conducted by private companies. There are a
few forms of the landlord model, based on the extent of decentralization and autonomy of
the port authority involved, the cultural disposition of the country considered, or the level
of involvement of the landlord in the promotion and enhancement of port activities [31].
Acting as landlords, port authorities are managing bodies in charge of the port area and
infrastructure as well as its development [12] including the economic exploitation, the
long-term development, etc. [26]. With regard to the strategic importance of land, because
of its direct and indirect impact on the regional and sometimes national economy and
public health, its inherent value and potential scarcity, port property is hardly sold directly
to private parties [26]. According to the analysis of the PCS in a landlord port model by Di
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Vaio and Varriale (2017), the PCS becomes the primary communication mechanism between
the port users [35], which is particularly important for the second part of this research.

The World Bank has established a World Bank Port Reform Tool Kit for developing
countries in the quest for a perfect model, which focuses on the role (landlord, tool, service
or private) and activities of port authorities as a core topic of port governance, but does not
provide any evidence as to what governance models lead to better performance results or
how ports themselves can respond to a government-imposed governance reform [24].

Port authorities should play a key role in improving the digital transformation of the
transport and supply chain, operating as connectors amongst all involved stakeholders
in port, seaside and port hinterland [50]. A new management model, the “community
manager” model, has been developed in view of recent socio-economic changes and
global strategic challenges, which means that port authorities invest into port hinterland
ICT network, manage information system on behalf of entire port community etc. [51].
Port authorities are limited to supporting facilities that are beneficial to a broader port
community under such an organizational model, like the waste management or the supply
of electricity to ships docked at the port [51]. Public stakeholders and, in most cases, port
management often provide technological and nautical facilities. Even so, privatization has
led to the loss of access by port authorities to essential information that affects their ability
to achieve some business needs [51].

5. Port Authority and PCS Implementation

Port authorities can develop into real digital hubs and neutral data managers at
the service of the transport and logistic chain. By gathering and exchanging real-time
information among different parties in the process, logistics processes can be optimized,
and transport infrastructure can be used in a more efficient way [12]. Port Authority holds
an important role as initiator and creator of the port development strategy and coordination
of the entire Port Community [42]. As the port authority is responsible for safe, sustainable
and competitive development of the seaport, it may represent the most important factor
of PCS implementation [52]. The implementation of the PCS can provide benefits for the
port authority because port authorities will be able to more easily coordinate port activities,
monitor the activities of port operators and control port operations [53]. In this way, port
authorities will be able to make better-informed decisions that will encourage sustainable
seaport operations.

Value-added services of PCS are considered as co-innovations, namely a new form
of innovation where several stakeholders participate together to create new knowledge,
insight and opportunities for cooperation [54], which further improves sustainable busi-
ness. The role of such initiatives becomes vital particularly for competing ports located
in close geographical markets [54]. In this respect, the following case indicates the impor-
tance of cooperation between stakeholders. The Italian “Tuscan Port Community System”
(TPCS) is the Port Community System of the Port Authority of Northern Tyrrhenian Sea
(Ports of Livorno, Piombino, Capraia, Portoferraio, Rio Marina and Cavo). The TPCS is a
web-services based platform with multilevel access control and data recovery facilities [55],
with the aim to digitalize and simplify the complex logistics flows. The TPCS Technical
Commission, established in 2016, is coordinated by the Port Authority of Northern Tyrrhe-
nian Sea, and is composed by representatives of Terminal and Category Association. The
TPCS Technical Commission has intervened on the system to improve the service quality
and design new functions compliant with both the recent legislative provisions and the
users’ needs [56]. TPCS processes a huge amount of information allowing a reduction
in costs and streamlining bureaucratic procedures [55], affecting the economic aspect of
seaport sustainability.

The Jamaican PCS is developed by the Port Authority of Jamaica in partnership with
the Customs Agency, along with support of the Shipping Association of Jamaica [57]. The
Jamaican PCS integrates private-sector companies with public-sector entities, allowing for
improved efficiency and effectiveness in trade and logistics-related activities, affecting the
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sustainability of business processes and overall sustainability (e.g., reducing the need for
people to congregate at the ports, thereby limiting the need for physical interaction, which
is critical in the fight against the novel coronavirus) [57].

The following case indicates the importance of cooperation of different port authorities
in the implementation of a PCS in order to achieve sustainable business. The Polish PCS,
“Polski Port Community System” is owned by Port of Gdarisk Authority S.A., Szczecin
and Swinoujscie Seaports Authority S.A. and PGZ System Sp. z 0.0. in Radom, and the
Port of Gdynia Authority S.A., Poland is expected to join. Each Port Authority will be the
holder of equal percentage of the shares in the Polski PCS [58]. The basic aim of the Polski
PCS system is to optimize the management of transport processes by collecting, combining
and processing traffic data and other logistics-related data in one place, and to ultimately
enable sustainable business throughout the supply chain [59].

Chandra and van Hillegersberg (2017) [60] have conducted the case study of Port of
Rotterdam, Netherlands, in which the importance of port authorities in PCS implementa-
tion has been researched (Figure 2).

Port of Amsterdam
% 5 :
the end of 1990s - 2002 2008-2005 oz i
- ) Pre-
Portof Rotierdam  initiate P""""""P i Shaboratt
Authority i = phasel phase IT
’} Port infolink ' l p"‘rtbase
2002 and' amanami _PV'OSTGM
m?_n . P’”Sm"' 2002-2008 moz;dm delivery 2010-now
Infmmaln:latlm phase I o
2009- 2010
ex: Deltalings
mm.ﬂm Software developers,
ex: Oracle, Sogeti
M,actntsmlmmrdmsponmm
logistic providers,

Figure 2. The governance lifecycle of Rotterdam’s port community and the involved actors.

According to the study, due to dissatisfaction with the Port of Rotterdam information
system, Port Infolink B.V. was established in 2002 as a separated governance entity. The
pre-partnership cooperation phase was initiated by the Port of Rotterdam Authority and
began by identifying the most critical problem that hinders the efficient flow of goods
through the seaport, which were the import processes. The Port Authority was the sole
owner of Port Infolink, which means that it bore the initial investment in the development
of the information system, as seen in Figure 2. This project involved other stakeholders in
the partnership program delivery phase (e.g., Customs, as one of the lead user). In early
2009, the next governance life cycle was marked by the merger of Port Infolink in Rotterdam
and PortNET in Amsterdam, which provided the Ports of Rotterdam and Amsterdam with
a joint PCS [60]. In this case, it is visible that Port of Rotterdam Authority has played an
important role from the beginning, first as an initiator, and then as the initial investor.

The Port Authority of Valencia, Spain, is equipped with a series of tools intended to
increase the competitiveness of port community companies and to improve sustainable
business, and one of them is the technological platform ValenciaportPCS [61]. Through Va-
lenciaportPCS, the Port Authority of Valencia provides e-commerce solutions that facilitate
the passage of goods through the ports of Valencia, Sagunto, and Gandia, adding clearly
perceptible value for customers and port users [61].

The Port of Los Angeles, USA and the Port Authority of Nagoya, Japan inked a Mem-
orandum of Understanding to boost cooperation and exchange information on projects
focused on operational efficiency and environmental sustainability. Through the Memoran-
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dum of Understanding, the port of Los Angeles will develop its port community system as
the port optimizer and the digital data platform. In this way, cooperation and exchange of
information on port community systems will be improved [62].

Furthermore, as supply chains become more integrated, hinterland operations become
more pronounced. Port authorities can start up strategy relations with other transport
nodes in the hinterland, which are usually aimed at: traffic management, land management,
hinterland connections, etc. [63]. Baccelli and Morino (2020) [64] have analyzed the role of
port authorities in the promotion of logistics integration between ports and the railway
system. The Italian Port Authority of the Western Ligurian Sea (which includes the seaports:
Genoa, Pra, Savona and Vado Ligure) and Rete Ferroviaria Italiana railway operator
have defined the last elements of the agreement of interoperability between the Railway
Circulation Integrated Platform and the Port Community System [64]. The interoperability
of these two systems through a structured and organized electronic dialogue will allow a
better and more efficient management of documents [64], affecting the sustainable business.
It will be possible to have information and documents which are judged important by
shipping companies and port terminal operators well in advance, e.g., the position of the
train on the railway network [64].

6. Discussion and Conclusions

Seaports are providing a major contribution in the growth of global trade as well as
major impact in national economies. Seaports involve a broad range of stakeholders, where
a strong collaboration and communication is inevitable. Seaports also play an important
role in sustainable development, where the implementation of port activities, operations
and management practices should be environmentally friendly.

The body that is responsible for the implementation of laws, port development and
port improvement is usually the port authority. In other words, port authorities are usually
responsible for growth and competitiveness of a port cluster by governing the port area,
managing port activities, handling hinterland connections and collecting real estate revenue.
Port authorities also have extensive administrative powers to implement policies, laws and
regulations. In recent times, the focus is put on the sustainable port development, raising
awareness of resolving port sustainability issues (such as air quality, land use planning,
modalities and connectivity) that affect port authorities to make some fundamental changes
in the process of transforming the ports that they govern into sustainable ports. Various
port governance models regarding the type of port authority exist and there is no evidence
as to which governance model results in better performance outcomes, as it is specific to
each seaport.

Port governance models depend on external environmental impacts as well on the
nature of port authority, such as levels of autonomy and centralization, its key functions
and collaboration with the port operators. Depending on the influence of beforementioned
factors, the World Bank classified four port governance models: the public service port, the
private port, the tool port and the landlord port. Each model is unique, and there is no given
evidence on which model performs better in terms of productivity and financial outcomes.
Recent digital transformation accompanying socio-economic changes and global strategic
challenges have triggered a new management model known as community manager
model. With such a function, the role of the port authority is manifested in ensuring mutual
coordination and the efficiency of different port service providers, investing into port
hinterland network, managing information system on behalf of entire port community, etc.

To remain competitive, numerous seaports have begun to implement Port Community
Systems, where all port information is centralized and data exchange between port stake-
holder is safer and faster. Desired outcomes from the implementation of PCS, apart from
increasing the quality of data are minimizing paperwork, supporting data connections
between different stakeholders, enhancing and facilitating activities across the entire trans-
port and logistics chain to stakeholders, etc. Port authorities act as initiators and creators
of the sustainable port development strategy on behalf of the whole port community. By
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developing and implementing a PCS, port authorities are becoming real digital hubs, where
available data is gathered and exchanged between various stakeholders.

Table 4 shows the case studies elaborated in this paper, with the respective port author-
ities, countries, port governance models, and characteristics of the PCS implementation.

Table 4. Port authorities, port governance models and PCS implementation.

Port Authority Country Port Governance Model  PCS Implementation
The Port Authority of "
Northern Tyrrhenian Comraltsriian gogcem”
Sea (Ports of Livorno, . . ty b
Piombino, Capraia Italy Landlord [65] aims tg digitalize and
Portoferraio, Rio sunphf.y Fhe complex
Marina and Cavo). logistics flows
PCS aims to integrate
private-sector
companies with
. public-sector entities,
POS; ﬁﬁgﬁgty Jamaica Landlord [66] to improve efficiency
and effectiveness in
trade and
logistics-related
activities
Port of Gdarisk POISk,l Port
Authority S.A.; Community System

Szczecin and
Swinoujscie Seaports
Authority S.A.; Port
of Gdynia Authority
S.A.

Landlord [67]; Landlord
Poland [68],
Public-service [69]

aims to optimize the
management of
transport processes;
to enable sustainable
business throughout
the supply chain

Port of Rotterdam

Netherlands Landlord [70]

Portbase aims to
make supply chains
that run through the
Netherlands stronger

and smarter

Port Authority
of Valencia

Spain Landlord [71,72]

ValenciaportPCS aims
to facilitate the
passage of goods
through the ports,
adding a clearly
perceptible value for
customers and port
users

Port Authority
of Nagoya

Japan Public-service [73]

Cooperation and
exchange of
information between
different port
community systems

The Port Authority of
the Western Ligurian
Sea (Port of Genoa,
Pra, Savona and
Vado Ligure)

Italy Landlord [65]

Interoperability
between the Railway
Circulation Integrated
Platform and the Port

Community System

In this paper, the concrete relation between the different types of governance model
and the different types of PCS implementation is not visible. For example, the Port
of Nagoya may be considered as a public service port, while port of Rotterdam repre-
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sents a landlord port. In all cases, port authorities have played an important role in PCS
implementation-as initiators, with the aim to facilitate data exchange, either by focusing
on the port itself or on the supply chain. However, the success depends on collaboration
between all involved stakeholders.

The Italian “Tuscan PCS”, Jamaican PCS and the Polish “Polski PCS” are some of the
most prominent examples of the PCS implementation in means of improved collaboration
among stakeholders and safer and faster data exchange, affecting the economic, social and
environmental aspects of sustainability. By identifying the issues that hinder the efficient
flow of goods through the seaport, Port of Rotterdam implemented a PCS by merging the
Port Infolink in Rotterdam and PortNET in Amsterdam. Although the implementation of a
PCS indeed facilitates the collaboration between all involved stakeholders, it increasingly
affects the port authorities themselves. It enables them to organize port activities more
efficiently, track port operators’ activities and manage port operations more easily.

Since supply chains are becoming more integrated, the port authorities are focused
not only on the port community, but also on relations with other transport nodes in
the hinterland, through the interoperability of the PCS with other systems such as the
Circulation Integrated Platform for the railway system. It will result in facilitating electronic
communication and paperwork, also positively affecting business sustainability.

Port authorities play an important role in PCS implementation. However, it is neces-
sary to note that other stakeholders have individual preferences, therefore, various PCS
business models may be developed. In the future research, different models of introducing
an integrated Port Community System in seaports should be analyzed because it will
determine the specific financial model and goals that PCS as a project aspires to. In their
future research, the authors will focus towards investigating the role of port authorities in
financing and maintaining the PCS.

This paper (when compared to previously published papers dealing with this topic)
provides a clearer insight into two research objects: the role of the port authority in govern-
ing and managing the seaport, and the role of the port authority in PCS implementation.
This research is based on the literature review (which also presents the main limitation of
the research), and as such offers an initial overview of the role of port authority in port
governance, and the role of port authority in PCS implementation.
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