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Challenge 3 – responding to the needs 
of decarbonisation 

Global warming may have accelerated in the past 15 years

ANNUAL AVERAGE TEMPERATURES SINCE 1850

Berkeley Earth, a non-profit environmental-data organization in California, estimates that 
July 2023 was more than 1.5°C warmer than the pre-industrial average of 1850-1900. 

Source: Berkeley Earth (Nature)

GLOBAL MEAN TEMPERATURE IS GOING UP

Images borrowed by the permission from Professor Benjamin P. Horton, Earth Observatory of Singapore
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What is at 

stake?

POSSIBLE CLIMATE TIPPING POINTS

Transports stands for 28 % of the greenhouse gas emissions
Image borrowed by the permission from Professor Benjamin P. Horton, Earth Observatory of Singapore



Outline

About Maritime Informatics

Responding to the challenge of GHG Emission 
calculations using foundations of Maritime 

Informatics

The Green node in a Green Corridor example 
project

Concluding words



On 
Informatics

 Founded in information systems

 An applied science

 A socio-technical science

 A science for change

 Relying on eclectic foundations



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



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

Co-creation of business and societal value



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



Maritime informatics …

 Focused on Collaboration and 

Digitalization 

 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



Digitalisation and collaboration in 
symbiosis 

all industries need to place greater 
emphasis on the interrelationship 

between collaboration (c) 
and digitalization (d), as this powerful 

duo impacts economic (e) 
and societal (s) success through 

enhancing human and social capital and 
preserving and restoring natural capital. 

Focusing only on one of both dimensions 
of each pair, either on collaboration or 

digitalization, or on economic or societal 
value, leads to suboptimal results.



FOCUS AREAS OF MARITIME INFORMATICS

Maritime Informatics

 A Science for 
change

 Requires Engaged 
Scholarship AND 
reflective 
practitioners

 Don’t pave the cow 
paths

 A driver for MET of the 
future

Digital Collaboration Digital Data Sharing and Decision-Making Data Analytics



TCMF – Transport 
Collaboration 
Messag Format

TCMF – Transport Collaboration 

Messaging Format



Capturing emissions ...

Energy level before 
movement / operation starts

Energy level when movement / 
operation is finished

Energy use for 
movement / operation

Challenges:

• Factor-based calculations
• Different formats 

• Many sources
• Variation over time

Solution:

• Event-driven approach
• Capture energy use and 

energy carrier
• Use TCMF
• Put emissions in relation to its context



End-to-End emissions ...

ITINERARY 

Data of shipments shared directly 
from the primary source of data

Planned/Estimated/Actual time of Arrivals/ 
Departures along the end-to-end chain



Needs of the supply chain industry

Higher supply chain network visibility

Better risk management, to better deal with 
e.g., disruptions and GHG emissions

Balance of costs, reliability, and sustainability

Large-scale digitalization

Better collaboration across the industry



Case: Green node in green corridors

 standardized data sharing

 situational awareness, and 

 data-driven decision-making

 Short-term decisions

 Long-term decisions

 Collaborative approach

Illustrations: Sandra Haraldson



Collaborative engagement in 
Kvarken Ports Umeå





Shared common object of interest



Collaborative 
approach 
to share 

emissions

Design by Sandra Haraldson



Case: A BCO in Sweden asking 

for transports to Finland

Source: Wasaline

300 shipments 3 Scenarios Cost, time, CO2



The distribution of the 300 shipments



... broken down to 

different destinations



Different scenarios for reducing CO2 emissions

• Change of mode of transport
• From Road to Ferry & Road

• From Road to 

• Electrifying truck operations

• Challenging existing networks

... relying on enhanced data sharing and digital collaboration



So ...

• How do we encourage the sharing of data?

• How do we make the data transparent?



Processes for collaborative alignment

 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 



X-CDM

CONCEPT FOR DIGITAL COLLABORATION

BUILDS UPON LOCAL PRINCIPLES OF COLLABORATION 
(WHEN to exchange WHAT and with WHOM)

STANDARDISED EXCHANGE OF TIME STAMPS (ESTIMATES AND 
ACTUAL TIMES) IN REAL TIME

COORDINATION PRINCIPLES ARE TAKEN FROM 
COMMON GOALS / KPI’S

ENABNLES SITUATIONAL 
AWARENESS

TO BE REALISED BY A LIVING LAB APPROACH 
(ACTOR COLLABORATION)



Concluding remarks

MARITIME INFORMATICS

 An applied science for the maritime industry

 Engages both practitioners and researchers for 

a common goal

 Promotes standardized digital data sharing 

throughout the cargo chain

 Supports enhanced efficiency, safety, security, 

resilience, and sustainability in maritime 

transport

 Enables understanding, predicting, advising 

and improving maritime activity 

 Enables seamless integration to the larger 

transport system

 More data will be surfaced providing 
opportunities for enhanced situational 
awareness becoming the key to allow 
each involved actors to take conscious 
decisions related to the KPI triangle

 The transport and logistic system is 

 self-organized

 fragile

 Seamless and holistic perspectives are 
needed

 Collaborative and digitalization 
approaches are needed to for economic 
and societal benefits

Maritime Informatics is the key to the future of maritime transport



The ability to mobilise for collaboration 
and co-creation is critical in today’s 

economy and society
 Collaboratively enhancing the knowledge base on Maritime 

Decarbonisation

www.maritime-decarbonization.org

 Collaboratively establishing Maritime Informatics as an 
applied research field
www.maritimeinformatics.org

 Collaboratively co-creating a novel approach to supply chain 
management
www.virtualwatchtower.org 

You are invited to co-create our sustainable world of tomorrow

http://www.maritime-decarbonization.org/
http://www.maritime-decarbonization.org/
http://www.maritime-decarbonization.org/
http://www.maritimeinformatics.org/
http://www.virtualwatchtower.org/


More reading ...

 Visit www.maritimeinformatics.org and www.maritime-decarbonization.org 

http://www.maritimeinformatics.org/
http://www.maritime-decarbonization.org/
http://www.maritime-decarbonization.org/
http://www.maritime-decarbonization.org/


Thank you!

Mikael Lind
Research Institutes of Sweden (RISE)
Chalmers University of Technology

(Mikael.Lind@ri.se)

www.maritimeinformatics.org
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