Opportunities provided by -
icitali nto decr _ o
digitalization to dec%ease vessels'™ - '

4

NI %

pevona -

Research Institutes of Sweden (RISE
Chalmers University of Technology o =
Mikael.Lind@ri.se : bl

Presentation made on BALTIC-FIT Summer School, 21 May 2025 5



DRl . S
Container vessels larger than 13,500 teu
~ Positions - 1st Dec 2023 to 15 Feb 2024

,
e
¥
4
.
4
;:

R, vy

LA

\-ﬁt‘l\_“: AN B R S

4

ebenchmark.com

A ' 7 :




Challenge 3 - responding to the needs gl'
of decarbonisation

GLOBAL MEAN TEMPERATURE IS GOING UP ANNUAL AVERAGE TEMPERATURES SINCE 1850

2023 to date
Q@
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The rate of warming
in the past 15 years has been
40% higher than warming

Global mean temperature (°C)
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Berkeley Earth, a non-profit environmental-data organization in California, estimates that 1900 1950

July 2023 was more than 1.5°C warmer than the pre-industrial average of 1850-1900. Global warming may have accelerated in the past 15 years

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



POSSIBLE CLIMATE TIPPING POINTS
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Ice loss accelerating

Transports stands for 28 % of the greenhouse gas emissions

Image borrowed by the permission from Professor Benjamin P. Horton, Earth Observatory of Singapore
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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



» Founded in Information systems
» An applied science
» A socio-technical science

On » A science for change
Informatics » Relying on eclectic foundations

& Q'.' '
(AI s Association for
- Information Systems




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 fransparency with direct
and indirect stakeholders

Seamless integration with the multimodall
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 ...

From

Fragmented situational awareness

Low information quality

Lacking planning horizons

Unstructured information exchange

Sub optimized operations

Unnecessary waiting times

Low IT maturity

To

Common situational awareness

High and reliable information quality

Predictable operations

Standardised data exchange

Mature collaboration culture

Just-in-time operations????

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 e Marmme- |
ics Informatics

Additional Perspectives and
Applications

Digital Data Sharing and
Decision-Making

N O IVE/A

DCI"'CI Anqutics www.mori’rimeinformoTic;.org



Applicational areas of maritime
informatics

Foundational viewpoint

Information sharing Appointment WA Maritime fransports as
communities econom <€ a selforganized
: ecosystem
Standardization CoIIgboro’nve
alignment

should rely on

Smart operations orovides Balancing

Sustainable and decision environmental
Smart ships Intelligent cargo basis for sustainability and
capital productivity

may empower the

Data analytics

Data fusion / .. :




Digitalisation and collaboration in

symbiosis
COLLABORATION

ECONOMIC| SOCIETAL

DIGITALIZATION

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.




Maritime Informatics

clience 1o eaway_s

change

The Maritime
Ecosystem Needs
Innovation to Avoid
"Paving the Cow"
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Requires Engaged
Scholarship AND
reflective
practitioners

Don't pave the cow
paths =
A driver for MET of the =
future

The
Reflective
Practitioner
How Professionals
Think in Action

X TORD
(.:'m‘:.‘m G

AGUIDE FOR ORGANIZATIONAL
AND SOCIAL RESEARCH

FOCUS AREAS OF MARITIME INFORMATICS

Digital Collaboration Digital Data Sharing and Decision-Making

Data Analytics



TCMF - Transport Collaboration
Messaging Format

Payload

1

ServiceState

I
| |

TimeType TimeSequence
- PLANNED > COMMENCED
- ESTIMATED - COMPLETED
- ACTUAL

LocationState

!
| |

TimeType TimeSequence
- PLANNED - ARRIVED_TO
=> ESTIMATED —> DEPARTED_FROM
- ACTUAL > PASSED_BY

COMMON PROPERTIES OF STATE TYPE

= Time

- Reported_at?

- Reported_by

- Reference_object’ = Location?

= Comment

AdministrativeState

' 3

TimeSequence
=> CANCELLED
- CONFIRMED
-> DENIED

=> REQUEST_RECEIVED

- REQUESTED
- REQUIRED

CarrierState

|

TimeSequence

-> BOUND_TO
-> UNBOUND_FROM

1) Allowed for all state types, but
compulsory for location states

2) Allowed for all state types, but compulsory
for location, carrier and attribute states

3) Describing when the time stamp was

reported at

AttributeState

|

TimeSequence
-> SET
- UNSET




Capturing emissions ...

Challenges: Solution:

- Factor-based calculations « Event-driven approach
« Different formats « Capture energy use and
« Many sources energy carrier

« Variation over time « Use TCMF

e Put emissions in relation to its context

Energy level before Energy level when movement /
movement / operation starts operation is finished
& J

~
Energy use for

movement / operation



End-to-End emissions ...

ITINERARY

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

Data of shipments shared directly
from the primary source of data



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

lllustrations: Sandra Haraldson
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Collaborative engagement Iin
Kvarken Ports Umead

KUEHNE+NAGEL

N

WPatrics Lotstjanst
Wemawning Tramsporter Bud

THOR SVECON GROUP

wasaline

Frak/t:tj\a'nst

anst Kvarken Ports, RISE och niringslivet

driver CO,-transparens framat

Genom projektet 'Gron nod i gron korridor' samarbetar Kvarken Ports med forskningsinstitu-
tet RISE, ledande aktorer inom naringslivet och med finansiering fran Vinnova. Tillsammans
utvecklar de en unik systemdemonstrator for att skapa transparens och trovardighet kring
CO,-utslépp i transportnoden — med koppling till transporter in och ut ur Kvarken-hamn:

o TFK Logistics

RI
SE

EN NY ERA AV TRANSPARENS OCH
TROVARDIGHET

Kiirnan i projektet ir att skapa en trans-
parens av CO,-utskipp - ndgot som
tidigare varit en stor utmaning inom
transportsektorn. Istillet for att anviin-
da generella utslippsfaktorer baserade
pé historiska data, ir Kvarken Ports
milsitning att tillhandahélla ett sys-

kedjan far tillging till trovirdig
och detaljerad information om CO,-
utslipp. Genom denna transparens kan
akidrer i hela logistikkedjan fatta mer
informerade beslut for att minska kli-
matpaverkan och vilja transportalter-
nativ med Ligre utslipp.- "Vi vill sitta
enny standard for hur CO,-data samlas
in och delas inom transportkedjan. Det

9 Vi vill siitta en ny standard for hur CO,-data samlas in
och delas inom transportkedjan. Det handlar om transpa-
rens och ansvarstagande - bade for oss som hamn och for

vara samarbetspartners 9

Christer Nederstedt. marknads- och férsainingschef pa Kvarken Ports

handlar om transparens och ansvarsta-
gande - bide for oss som hamn och for
vira samarbetspartners,” siger Christer
Nederstedt, marknads- och forsilj-
ningschef pa Kvarken Ports.

ETT HELHETSPERSPEKTIV - FRAN
HAMN TILL HELA TRANSPORTKEDJAN
Projektet skiljer sig frén tidigare
initiativ genom att inte bara fokusera
pé fartygens utslipp utan ocksd ge

en fullstindig bild av CO,utslipp i
transportnoden och dess koppling

till transporter in och ut ur hamnen..
Det innebiir att CO,-utslipp frin alla
transporter till och frin hamnen, samt
interna hamnoperationer, tas med
berikningarna.

+ Relatering av COy-utslipp i hela
transportkorridoren: Berikningarna
omfattar transportnoden och dess
anslutande transporter, vilket fyller en
viktig lucka for en mer heltickande bild
av Klimatpaverkan i transportkedjan.

« Grundliggande ontologi och
viirderingsgrund: Projektet vidare-
utvecklar en gemensam ontologi for
COyberikning, baserad pa vedertagna
standarder och framtida krav for hall-
barhetsrapportering, vilket kan fungera
som en framtida industristandard och
bryta barriirer for datadelning mellan
akidrer.

+ Komplettering av befintliga lsningar:
Nationellt: Projektet erbjuder en stan-
dardiserad metod for COyberikning
och datadelning som kompletterar
befintliga svenska initiativ for gron
logistik.

Internationellt: Modellen kan
anpassas och implementeras globalt,
vilket stirker internationella transpor-
ters arbete mot nettonollutslipp.

STARKA SAMARBETEN MELLAN
FORSKNING OCH NARINGSLIV

En av projektets frimsta styrkor ir det
breda samarbetet mellan forskning
och niringsliv. Tillsammans med inno-
vationsinstitutet RISE driver Kvarken

Ports projektet i nira samarbete med
flera tunga aktérer inom transport

och logistik. RISE fungerar som
innovationspartner och ansvarar for
utvecklingen av den tekniska system-
demonstratorn, medan Kvarken Ports
Umed stir som testhamn diir [osningen
implementeras och valideras i en verk-
lig miljé.

FRAMTIDENS HAMNAR - GRONA
NODER | GRONA KORRIDORER
Projektet i inte bara en insats for
Kvarkenregionen utan bidrar tll att
mojliggra ett mer hallbart transport-
system och visa pA hamnars centrala
roll som noder i framtidens transport-
kedjor. Malet ir att skapa en modell
m ir skalbar och anpassningsbar
andra hamnar och logistikcenter
irlden ver. +

PROJEKTPARTER

Nringslivet ir brett representerat
med:

T re; Komatsu, Norra
Timber, Olofsfors

Transport- och logistikaktérer:
Green Cargo, Wasaline, Kuehne-
Nagel, Frakitjanst, Patrics Lotstanst,
Trifraktkontoret

Teknik- och jainsteleverantirer:
Kalmar, Grieg Connect, AF-Shipping,
Déva-DAC

Detger projektetenstark forankring
indringsiivet, med foretag som bade
anvinder hamnen och de som levere-
rarlsningar for hallbara transporter.

Hamnar: Kvarken Ports Umed och
Vasa

Forskningsinstitut: RISE
Finansidr: Vinnova







Shared

common object of interest

ONTOLOGI - The Port as Green Node

\
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Collaborative
approach
to share
emissions

Sustainable Shipping Solutions

GreeNETT - Green
Node Emission
Transparency Tool

Track, aﬁéﬁze and optimize emissions across your maritime
operations with our advanced monitoring platform.

Start Calculating

Design by Sandra Haraldson

Learn More -

Gothenburg - Gavle Tain (Electricity)

16.5 kg/CO» 8 hours, 32 minutes

GéV'G - Hi"Skar Truck (Diesel)

76.25 kg/CO2 5 hours, 35 minutes

Port operations in Kvarken ports

16.5 kg/CO

Unloading
5.3 kg/CO,

Warehousing
3.4 kg/CO,

Loading
5.3 kg/CO,

Gustavssudde - Vasa shie (n6)

41.25 kg/CO, 25 hours, 15 minutes

Result

169.5 kg/CO,

25%

87 km

100%

Estimated cost: $8475

Alternative Transport Options

G U H V Gothenburg - Umea - Hillskar - Vasa 123 kg/CO, G Vv
45 hours 999 km 5 hours

Use this route

Gothenburg - Vasa (Direct)

Use this route

116.5 kg/CO,

620 km




Case: A BCO in Sweden asking
for fransports to Finland

wasaline

Source: Wasaline

300 shipments 3 Scenarios Cost, time, CO2



The distribution of the 300 shipments

930 70 (Mald sameby) - 131 30 ( Kauriala, Hameenlinna) 914 91 (Nordmalings) - 606 40 (Seinajoki)
1 shipments 1 shipments
Tka 2105 kg

914 91 (Nordmalings) - 963 00 (Rovaniemi)
27 shipments
3019 kg

930 70 (Malé sameby) - 403 20 (Jyvaskyla)
30 shipments
617 kg

914 91 (Nordmalings) - 403 20 (Jyvaskyld)

167 shipments <
11754 kg | -

/ 914 91 (Nordmalings) - 904 10 (Oulu)
——— 2 shipments
6278 kg

Route-wise Shipment Analysis
Truck Weights (Outer) vs. Shipment Counts (Inner)

930 70 (Mala sameby) - 348 00 (Virrat) | - ’ | 596 34 (Skanninge) - 029 20 (Espoo)

1 shipments

1 shipments 400 kg

10 kg

/ [ 914 91 (Nordmalings) - 203 60 (Turku) Cost
914 91 (Nordmalings) - 131 30 ( Kauriala, Hameenlinna) |/ 1 shipments
64 shipments 6795 kg 3937.76

7482 kg
2539.52

914 91 (Nordmalings) - 296 30 (Pomarkku)

1 shipments Ferry Okg 2604.16
314 kg




596 34 (Skénninge) - 029 20 (Espoo) i 914 91 {Hordmalings) - 203 60 (Turku)

... broken down to
different destinations

914 91 (Hordmalings) - 296 30 (Pomarkku) 914 91 (Hordmalings) - 606 40 (Sainajoki}

€01 2 - . 02—
70" - 170

930 70 (Mali sameby) - 131 30 { Kauriala, Himeenlinna)

07— —

s
/

330 70 (Mali sameby) - 348 00 (Virrat) 930 70 (Mald

coa_ —— L —
170 170

Mode Cost

Truck 3937.76

Ferry 9.5kg 2539.52

Ferry Okg 2604.16




Different scenarios for reducing CO2 emissions

« Change of mode of transport
 From Road fo Ferry & Road
» From Road fo

 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?e



Processes for collaborative alignment

» Empowered situational awareness

» Pieces of information needs to be
brought together

» NoO one sits on the whole truth

Smart decision-making and collaborative
alignment

A foundation fo move from
coordinating based on
physical presence to virtual
coordination



CONCEPT FOR DIGITAL COLLABORATION

COORDINATION PRINCIPLES ARE TAKEN FROM BUILDS UPON LOCAL PRINCIPLES OF COLLABORATION
COMMON GOALS / KPI'S (WHEN to exchange WHAT and with WHOM)

~ X-CDM

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

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



Concluding remarks

More data will be surfaced providing B ORMATICS

opportunities for enhanced situational An applied science for the maritime industry
awareness becoming the key to allow
each involved actors to fake conscious
decisions related to the KPI friangle

Engages both practitioners and researchers for
a common goal

- : Promotes standardized digital data sharing
The transport and logistic system is throughout the cargo chain

self-organized Supports enhanced efficiency, safety, security,

ligele]lls] resilience, and sustainability in maritime
Seamless and holistic ti fransport
perspectives are
needed Enables understanding, predicting, advising
Collaborative and digitalization R tigimcintime activity
approaches are needed to for economic Enables seamless integration to the larger
and societal benefits transport system

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
MOBILISATION FOR

www.maritime-decarbonization.org COLLABORATION AND
PROGRESS IN SHIPPING

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

Mantlme

Informatics

Additional Perspectives and

Applications



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

HALMERS J&mnd e

Than k yOU! UNIVERSITY OF TECHNOLOGY ~ MARITIME SCIENCE
Mikael Lind -
Research Institutes of Sweden (RISE) OLUEF-{I- EEXJS
Chalmers University of Technology TOGETHER.
TO KEEP
(Mikael.Lind@ri.se) AHEAD.

N

www.maritimeinformatics.org
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