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The maritime ecosystem is unique

 Oldest and largest sharing economy

 Global

 Flat

 Self-organized 

 Federated and democratic governance

 Asset intensive with high demands on 

optimized resource utilization

 Not allowing for one owner

 Episodic interactions



Shipping is a self-
organising ecosystem

No single keystone organisation 

Distributed control

Loosely coupled organizations 

adapting autonomously and 

organic



What is the 

need?

Connecting what happens@sea with what 
happens@shore

Enhanced predictability of movements and operations

Increased information transparency with direct and 
indirect stakeholders

Seamless integration with the multimodal transport chain

Engaged scholars and reflective practitioners joining the 
same discourse - maritime informatics

Upgrade of human capabilities in digitalisation



The Sustainable Port

The sustainable port is a node that generates value-
creating services for its customers, owners and the
outside world. The port is operated on a
commercial basis and as a transport node, the port
contributes to a sustainable use of the transport
system by being an integral part of global, regional
and local transport systems where different modes
of transport are included and interact.



The Sustainable Port

 Window to all transport means

 Services for the stakeholder of the port

 Consumer and supplier of sustainable 
energy for the sustainable transport 

ecosystem

 Consumers and producers of 

information

 Enablers for transition towards a more 

sustainable transport ecosystem

with capabilities as transport node, 
energy node, and digital node

The port as a digital hubThe port as an energy hubThe port as a transport hub



The port as a transport node
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Seamless transports and 
logistics

Illustrations: Sandra Haraldson

10++ years of 
development 

of X-CDM



The context



Maritime supply chains in context



A port is thus a transport hub

 Even though that much transports are utilising the sea (90 %) it is very 

rare that the transport ends at the port







The port as an energy node



The port as an energy node



Many enablers contributes to decarbonisation 

where ports have a role



The ports as a Digital Node



Ports may inform others …

 Concerns for the clients

 Where is my shipment?, When will my shipment arrive?, What 

conditions are my goods in?, How have my goods been 

treated along the supply chain?

 … but also as a driver for enhanced situational awareness





Two related Collaboration Processes

Source: Lind M., Bergmann M., Haraldson S., Watson R.T., Park J., Gimenez J., Andersen T. (2018) Port Collaborative Decision Making 

(PortCDM): An enabler for Port Call Optimization empowered by international harmonization, Concept Note #1, STM Validation Project 
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Processes for collaborative alignment
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 Empowered situational awareness

 Pieces of information needs to be 

brought together 

 No one sits on the whole truth

A foundation to move from

coordinating based on 

physical presence to virtual 

coordination 



Improvement potential?

Lower predictability in the latter 
phases of the port call process

Unproductive time in port visits 
• operating time / time at berth is too low
• time at berth / total turnaround time is too low

Biggest challenges to planning and realizing a port 

call 

Source: Lind M., Ward R., Bergmann M., Haraldson S. (2019) How to boost port call operations, 

Insight no 10, Global Maritime Forum 

(https://www.globalmaritimeforum.org/news/how-to-boost-port-call-operations) 



The maritime appointment 
economy

 A self-organised ecosystem implies distributed 
coordination

 Just-in-time shipping, (elastic) slot management, 
virtual arrival clause (BIMCO) and virtual queue 
tickets is high on the agenda

 Market places for trading appointments??
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Fulfilment
degree

On the
move

Infrastructure
utilization

Fleet with ships
Port with its actors

Resource
utilization

Water
utilization

Lacking availability
affect utilization of

Lacking predictability
affect utilization of

Port call
optimization: Two
sides of the same
coin

Visits several ports … Is visited by several fleets …



Emerging situation in the Asia – Pacific Route



Challenging just-in-time arrival



Maritime informatics
an emerging discipline responding to 

global concerns

 Balancing capital productivity 

and energy efficiency

 Responds to organisational, 

global, and humanitarian 

concerns

 Three focus areas:

Digital Collaboration

Digital Data Sharing and 

Decision-Making

Data Analytics

The application of information 

systems to increase the 

efficiency, safety, ecological 

sustainability, and resilience of 

the world’s shipping industry

www.maritimeinformatics.org



Data analytics

Foundational viewpoint

Applicational areas of maritime 

informatics

Collaborative 

alignment

Appointment 

economy
Information sharing 

communities

Smart operations

Sustainable and 

smart ports
Smart ships Intelligent cargo

Digital twins

Standardization

Balancing 

environmental 

sustainability and 

capital productivity

Maritime transports as 

a selforganized 

ecosystem 

requires

should rely on

may empower the 

Data fusion / 

Machine learning

provides 
decision 
basis for
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What is at focus and desired –

Maritime Informatics enablers and effects

1. 
Standardisation of 
digital data sharing

Phase 1: 
Standardising

Phase 2: 
Data driven decision-making for 

collaboration and synchronisation

2. 
Collaborative Alignment

4. 
Empowered decision-

making

3. 
Synchronised and 

coordinated operations

Phase 3: 
Intelligently integrated 
planning and execution

5. 
Multimodal integration

Phase 4:
Capital productivity

gains

6. 
Efficiency

7. 
Resilience

8. 
Safety

9. 
Sustainability

enables lead to generates



Concluding remarks: 

THE MARITIME SECTOR IS TRANFORMING …

Fragmented situational awareness Common situational awareness

From To

Low information quality High and reliable information quality

Lacking planning horizons Predictable operations

Unstructured information exchange Standardised data exchange

Sub optimized operations Mature collaboration culture

Unnecessary waiting times Just-in-time operations

Low IT maturity
Enhanced IT-systems and third-party 

innovation opportunities
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