
PORT COMMUNITY SYSTEMS:  
TIME FOR A LEAP FORWARD
“PCSs ARE HUGE DATA HUBS WHERE ITS POTENTIAL 
IS STILL UNEXPLOITED DUE TO THE USE OF 
OLD-FASHIONED ARCHITECTURES LACKING 
INTEROPERABILITY AND BUSINESS RELATION LAYERS.”
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INTRODUCTION

Ports are heterogeneous transport 
nodes where multiple actors and 
processes continuously interact 
to carry out shipping and logistics 
operations. In such complex 
scenarios, the exchange of 
information has been a challenge, 
traditionally addressed through 
paper-based routines and recently 
through other non-secure channels 
such as e-mails, phone calls, 
or even WhatsApp messages. 
Nevertheless, as a consequence 
of the growing complexity and the 
continuous cargo volume increase 
within the shipping industry, 
Port Community Systems (PCSs) 
emerged more than 20 years 
ago as one of the cornerstones 
of digitalisation inside the port 
communities. 

PCSs were not built from the 
scratch but as a result the adoption 
of different standards and by 
integrating multiple digital services; 
before implementing the first 
MVP (Minimum Viable Product) of 
ValenciaportPCS in 2005, the Port 

of Valencia adopted EDI (Electronic 
Data Interchange) messages 
in 1990 and deployed the first 
prototype of the Community 
Information System (SIC) in 2001. 

 After its first implementations, 
PCSs have been continuously 
evolving through the integration 
of new value-added services and 
functionalities, contributing to 
digitalise 98 per cent to 99 per cent 
of port community procedures. 
Nonetheless, even with this 
milestone achieved, maritime 
ports and terminals still face big 
challenges related to infrastructure 
capacity restrictions that cannot be 
merely solved through traditional 
digitalisation strategies. 

In fact, the rise of unprecedented 
events such as COVID-19 pandemic, 
Suez Canal or Ukrainian war has 
recently shown the importance of 
resilience, change adoption and 
process optimisation, suggesting 
the need for defining a leap forward 
towards PCS evolution.

The proposed way forward is 
defined by the combination of six 
elements that aim at exploiting 

new data-driven strategies while 
reinforcing key PCS differential 
values: (i) neutrality as a value 
proposition, (ii) APIfication and 
data spaces, (iii) federated network 
of platforms, (iv) enrichment 
of PCS digital services with 
4.0 technologies, (v) sandbox 
environment for innovation, training 
and entrepreneurship, and (vi) 
internationalisation of PCS.

WAY FORWARD 

To implement a data-driven 
approach, the exploitation of large 
amounts of data from different 
sources must be considered as 
the first key step. PCSs are huge 
data hubs where its potential is 
still unexploited1 due to the use of 
old-fashioned architectures lacking 
interoperability and business 
relation layers. This aspect limits 
drastically the capacity of data 
owners for sharing and monetising 
their data with other parties. To 
address this limitation, PCSs need 
to ensure digital sovereignty for 
data owners, enabling them to 
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FIGURE 1. 
Valenciaport PCS 
evolution
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exploit and monetise the value 
of their data by sharing it in a 
secure and neutral marketplace 
where consumers can create new 
software products and innovative 
business processes. The creation 
of trusted data spaces for data 
sharing will request the use of 
specific elements such as identity 
servers, multi-factor authentication, 
API managers, usage policies and 
other components that ensure trust 
and reliability of the transactions. 

The adoption of these features 
will not only open the door to 
data exchanges inside the port 
community but will also pave 
the way towards federation and 
interconnection with other port 
communities through other trusted 
networks. Through the application 
of the platform federation concept 
to logistics, it will be possible to 
envision different PCSs connecting 
shipping and logistics providers 

with a common language through 
digitalisation, simplification, and 
collaboration, adding visibility and 
optimising connectivity between 
the different nodes at a global scale. 

 Data-driven approaches will 
not only build bridges at shipping 
and logistics industry but will 
also enrich PCS services. Novel 
technologies such as the Internet 
of Things will upgrade PCS 
services thanks to the translation 
of physical events to the digital 
domain. Furthermore, through 
massive data storage, PCSs will 
be able to unlock the potential of 
Artificial Intelligence towards the 
development of predictive and 
prescriptive services that will help 
users to forecast multiple stages of 
their shipments’ processes. 

When strengthening innovation, 
the creation of a PCS sandbox 
is also considered an interesting 
practice to trial the development 

of new and disruptive services in 
safe test environments. Sandbox 
environments can benefit startups 
and entrepreneurial ecosystems 
and also may be useful for training 
and educating newcomers to the 
industry, allowing port training 
centers the issue of brand-new 
PCS Certifications as other tech-
companies do with their digital 
assets (for example Azure, Amazon 
Web Services, etc.).

Finally, as PCSs operate in a 
global context, new business 
perspectives may also come 
into view through the possibility 
of commercialising the PCS 
core product with other port 
communities around the world. 

VALENCIAPORT LEAP FORWARD 

In line with the proposed strategies, 
the Port of Valencia2 is carrying out 
several initiatives to leap forward:

FIGURE 2.  
PCS Roadmap

“PCSs WILL BE ABLE TO UNLOCK THE POTENTIAL OF 
ARTIFICIAL INTELLIGENCE TOWARDS THE DEVELOPMENT 
OF PREDICTIVE AND PRESCRIPTIVE SERVICES.”
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To set neutrality as a differential 
value proposition, the Port 
Authority of Valencia, as a public 
entity, guarantees the custody of 
data, its immutability and security 
through rigorous compliance 
with the National Security 
Scheme and other cybersecurity 
measures. Compliance is achieved 
through the transition towards 
nominative users, multi-factor 
authentication, and through data 
sharing agreements that clearly 
establish the use and access that 
each type and profile of user can 
make according to their role and 
needs. Likewise, all transactions 
are audited and encrypted, and all 
production services are previously 
defined and agreed with all the 
stakeholders involved. 

In terms of data accessibility, 
the Port of Valencia, as data 
owner, offers a set of public APIs 
for enabling the exchange of 
data related to vessel departures 
and arrivals, cargo movement as 
well as other interfaces that give 
access to other operational and 
environmental information in real-
time. To reinforce this strategy, the 
new ValenciaportPCS architecture 
will incorporate an API Manager, 
an IdentityServer and other 
capabilities for building an open 
data space.

The new ValenciaportPCS 
will be oriented to federative 
schemes, responding to the 
requirements of consumers and 
logistics companies for end-to-end 
information on their systems. In this 

regard, Valenciaport has always 
been pioneer in integrating its PCS 
with aggregators such as Inntra 
or GT Nexus, and it was one of the 
earliest adopters of TradeLens. At 
the same time, the Port of Valencia 
fervently supports new digital 
platforms such as SIMPLE, which 
is called to add great value to the 
multimodal supply chains that 
converge at the Port of Valencia. 

Regarding the integration 
of technology 4.0 within PCS 
business services, Valencia was 
one of the first ports in the world 
to implement an automatic gate 
system (AGS) thanks to the 
interconnection between the 
cyber-physical IoT devices installed 
in the gates (sensors, cameras, 
barriers) and the PCS for the 

FIGURE 3.
Shipping and 
Logistics Platform 
Framework

“THE NEW VALENCIAPORTPCS WILL BE 
ORIENTED TO FEDERATIVE SCHEMES, 
RESPONDING TO THE REQUIREMENTS OF 
CONSUMERS AND LOGISTICS COMPANIES.”
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automated and unattended exit of 
goods from the port. 

In line with this commitment 
to new emerging technologies, 
and, within the framework of 
the Opentop3 initiative, the Port 
Authority of Valencia, besides 
participating as a Gold Corporate 
partner in the acceleration and 
incubation programmes, offers 
the entrepreneurial ecosystem 
preferential access to its physical 
facilities to carry out proofs of 
concept of its MVPs. Additionally, 
entrepreneurs will have, in the 
very near future, controlled access 
to anonymised data, through 
a sandbox where they will be 
able to develop software and 
experiment with new technologies, 
architectures or frameworks in 
a secure, open and controlled 
environment.

Finally, advanced PCSs such 
as Valencia have an interesting 
duality, since they provide value 
to both local ecosystems and 
international port communities. 
In this sense, the Port of Valencia 
has technically assisted multiple 
ports in their PCS implementation 
projects and participates in 

International Port Community 
System Association (IPCSA) and 
other international associations that 
develop standards for the industry. 
Nonetheless, there are still great 
untapped opportunities in the 
internationalisation ambitions of 
Port Authorities where PCSs can 
provide strategic value in the future. 

In conclusion, PCSs have 
brought enormous value to the 
heterogeneous environments 
where ports are located for more 
than 20 years. However, the current 
challenges ports are facing are no 
longer solved by simply eliminating 
paper documents but require much 
more advanced value propositions. 
The evolution of PCS and its 
contribution in today's ecosystems 
requires the intensive exploitation 
of the six elements defined above. 

It is time for reflection, time for a 
leap forward.

FOOTNOTES

1.    ValenciaportPCS manages more than 85 
million of transactions per year.

2.  First Port of Spain and fourth in Europe in 
container traffic volume in 2021.

3. https://opentop.es/

ABOUT THE AUTHORS:
Jose Luis Cárcel works as Digital 
Transformation Specialist at 
Fundación Valenciaport, the R&D 
innovation center of the Port of 
Valencia. At Fundación, José Luis is 
involved in multiple projects related 
to the study and development of 
disruptive technologies like 5G, 
the Internet of Things or Artificial 
Intelligence, focusing on its 
application to the maritime and 
logistics ecosystem. 

Alexandre Sánchez works as 
Port Community System Manager 
at Autoridad Portuaria de Valencia, 
the public body managing the port 
of Valencia in Spain. At Autoridad 
Portuaria de Valencia, Alexandre is 
leading an enthusiastic team with 
the aim of offering digital services 
to the +1,000 companies that make 
up the port community.

ABOUT THE ORGANISATIONS:
Fundación Valenciaport is an 
Applied Research, Innovation 
& Training centre providing 
services to the port and logistics 
cluster. This initiative of the 
Port Authority of Valencia has 
enjoyed the collaboration of 
notable businesses, universities 
and institutions from the port 
community.  

The Port Authority of Valencia 
(PAV), which trades under the 
name of VALENCIAPORT, is 
the public body responsible for 
running and managing three state-
owned ports along an 80-kilometre 
stretch of the Mediterranean 
coast in Eastern Spain: Valencia, 
Sagunto and Gandía.

“THE PORT AUTHORITY OF VALENCIA, AS A 
PUBLIC ENTITY, GUARANTEES THE CUSTODY OF 
DATA, ITS IMMUTABILITY AND SECURITY.”

Digital Supply Chain

www.porttechnology.org EDITION 127  |  7


