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The green port In
digital cooperation

Presentation held at Green and smart portsin

the Adriatic lonian Region. The contribution of

the European territorial cooperation between
Italy, Croatia and Slovenia, 2022-06-06



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
neede

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 o S e

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

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

A

&
Window to all fransport 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 fransport ecosystem




The port as a
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Supply Chain Innovation

Sustainable ports

Situational awareness

AirportCDM

e

TerminalCDM @

P

10++ years of SRR é@
development mCDM
of X-CDM
Az’ w

StationCDM

Seamless transports and
logistics

lllustrations: Sandra Haraldson



The context

Shipping Density
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Maritime supply chains in context

Supply driven logistics

Products for sale
(raw material,
semi-finished

products,
finished product)

Point of
reloading

[

F 3

Point of
origin

First mile
delivery

Transport (by
any mean)

\

(Possible)
Warehousing

Last mile
delivery

\

{Puss:ibl e)

production /

refinement

J

Point of (final) |

destination

Products in
use

Demand driven logistics




A port Is Thus a fransport hub

Even though that much transports are utilising the sea (90 %) it is very
rare that the tfransport ends at the port

AT terminal at a port
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[ Theo Notteboom

Global Supply Chain Pressure Index (GSCPI) and Major Supply Chain Disruptions

9/11 (2001) 9. Hurricane Sandy (2012)
West Coast Port Strikes (2002) 10. Tianjin Port Explosions (2015)
Hurricane Katrina (2005) 11. Hurricane Maria & Harvey (2017)
Financial Crisis (2008-2009) 12. Hanjin Bankruptcy (2017)
Haiti Earthquake (2010) 13. US-China Trade Disputes (2017-18)
Icelandic Volcanic Eruption (2010) 14. COVID-19 pandemic (2020-22) o
Thailand Floods (2011) 15. Beirut Port Explosion (2020)
Sendai Earthquake (2011) 16. Suez Canal Blockage (2021)
17. LAJ/LB Port Congestion (2021)
18. War in Ukraine (2022) 0 ‘
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Source: own compilation based on Di Giovanni et al. (2022)




lal'ge 3PL's 4 I -:r;:)v‘ ) ; &l Theo Notteboom

— ﬁazon

At home anywhere in the world " Digital players

Forwarder resurrects the Ellerman

Walmart, Target and More brand to create new British liner
Charter Private Ships To .

Combat Great Depression- _ i Shlp DWﬂEl‘Ship and fleet

Level Supply Chain Issues dgplgymgnt; HUW fa[‘ W|||

other players go?

Large retailers
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The port as an energy node

Produce Distribute
Fuel Fuel

Marine Fuel Value Chain Shipbuilding Value Chain

(from well to bunker) (from built to reuse)

Port visit Sea voyage Port visit
(incl. poss fuelling) (poss. fuelling on the way) (incl. poss fuelling)

Maritime Operational Value Chain
(from port to port (fuel and ships in use))




Many enablers contributes to decarbonisation
where porits have arole

£ Multi-Fuel
Powertrains
Multi-fuels

Other power
sources

Regulations

Port Financing
Measures



New Services &
Business Models

Connected
Infrastructure




Ports may inform others ...

COﬂcemS fOI’ The ClieﬂTS The cargo owner’s case for smart

containers

Where is my shipmente, When will my shipment arrivee, What
conditfions are my goods ing, How have my goods been
treated along the supply chain?

... but also as a driver for enhanced situational awareness

Data sharing

Communication S
environments

technology

) & Control flow

Smart container device
with sensors for
Location (GPS)
Motion and shocks
Door opening

Ambient temperature
Inside temperature Container
Inside humidity
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The Maritime Executive
1629 ¢ pooaopanD

Data Sharing for Greener
Transport in Sustainable Supply
Chains

The self-organized ecosystem of multi-modal transport
leads to unnecessary GHG emissions

g Morakrsov. Moak Muddor, Lasse

«:‘,ﬁ \(:ji :rgx L \/C\t‘ f:'(—) ‘/3\ I:;\'
(I L= O A D & UM N
Oogmad data shaning for green tranaport - & FIDeRATID apgroach

00000

BLEC v mrom pew cmomers sy

Effects in the supply chain
requires digital collaboration

-example of greening services




Two related Collaboration Processes

Port@all®ptimizationl

PortXallZynchronizationp PortXallXoordinationP!

THEEPORTRASEHUBE

ActorAR a3 Actor@l

Previous@ndihextll : INTERNALE
portsk : COLLABORATIONE

' ~N
, ActorlRl 23 > ActorDPR
Hinterland@

operatorsf

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




Processes for collaborative alignment

o $ SMART MARITIME NETWORK

Smart decision-making and collaborative
alignment

» Empowered situational awareness

A foundation fo move from

» Pieces of information needs to be coordinating based on

brought together

physical presence to virtual
coordination

» NoO one sits on the whole truth

Oz c O xn >»




Improvement potential? 5 of Times Per Ship Category Type

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

Lower predictability in the latter
phases of the port call process

%2t Berthh W%

Fredictability of core stabes in the part call process derived from 43 976 part calls in % paris
fout af 1 @86 1195 port call seifaged)

Biggest challenges to planning and realizing a port
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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)




ECONOmMIST

Welcome to the “appointment
economy”

[/ % Otto Schacht - st
EVP Sea Logistics , Kuehne + Nagel
O 18h - Edited « @

US Coast Guard Video last week above LGB/LA. This morning another 29
container vessels waiting, 221.000 TEU. In Oakland 9. | was looking on our
platform #SeaExplorer every morning at one specific 14.800 TEU vessel, it
finally got a berth after waiting 14 days!!!, now discharge operations will
probably last for 5-7 days. So almost 3 weeks in LA/LGB. All this has major
consequences for supply chains.

The maritime appointment
economy

A self-organised ecosystem implies distributed
coordination

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

Market places for trading appointmentse?

Onthe  Fulfilment Lacking availabilit Infrastructure Resource Water
move degree affect utilization of utilization utilization utilization

Port call
optimization: Two
sides of the same
coin

Lacking predictability
affect utilization of

Visits several ports ... Is visited by several fleets ...

Oz c O xnm >»
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Emerging situation in the Asia — Pacific Route

CUTBOUND FAR EAST MA PORTS

The Maritime Executive

How Time Slot Management
Could Help Resolve Port
Congestion

Copyright 0, Berecs &5, 5077, A Raghts Retsrved.
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Challenging just-in-time arrival

Example for Today ‘s Operation: hurry up and wait

The Maritime Executive

How Time Slot Management
Could Help Resolve Port
Congestion

MATL UWD ET AL

P

When ideal steaming : Slot time port visit
speed possible {previous port)

B1:
When delayed
from previous
port

C1:
When port of C2:-

destination is
constrained

Slat time port visit
{previous port)

Slot time port visit
(previous port)

Day

Dy

o ] 1 L] " ] o ] [
o I 2 L] "
FULL SPEED ‘

) & E 1

Example for Just In Time Operation

Slat time port visit
{port of destination)

Slot time port wisit
(port of destination)

Slot time port visit
(port of destination)

” Slot time port visit

[port of destination)

Slat time port visit
{port of destination)

Ideal scenario with optimal speed
to destination

Delay from previous port but slot time is kept in port of
destination resulting in added fuel and environmental cost

Delay from previous port and moved
slot time port of destination (same )

Extended slot time at previous port (waiting for
when it would be ideal to depart)

Extended slot time at previous port (walting for
when it would be ideal to depart)

Anchoring at intermediate location on the way
to port of destination




Maritime informatics

an emerging discipline responding to
global concerns

Balancing capital productivity
and energy efficiency

cs: an emerging discipline for a digitally connected
inable and resilient industry

Responds to organisational,
global, and humanitarian
concerns

Three focus areaqs:
Digital Collaboration

I Maritime

Digital Data Sharing and Infyrmatics

Decision-Making

DG"'CI AnCI Iytics www.mori’rimeinformoﬁc;.org



Applicational areas of maritime
INformafics

Foundational viewpoint

Information sharing Appoinfment W Maritime fransports as
communifies ecconom <€ a selforganized
: ecosystem
Standardization Collgborohve
alignment

should rely on

Smart operations provides sellelgieligle
environmental

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

may empower the

Data analyfics

Data fusion / Digital twins
Machine learning

o m Z Ao O 0O



What Is at focus and desired —
Maritime Informatics enablers and effects

mmm

Phase 1: [ Phase 2: [ Phase 3: | Phase 4:
Standardising | Data drivgn decision-makirlg for | InteIIi.gentIy integrat'ed I Capital productivity
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Concluding remarks:
THE MARITIME SECTOR IS TRANFORMING ...

To
Common situational awareness

From

Fragmented situational awareness

Low information quality High and reliable information quality

Lacking planning horizons

Unstructured information exchange

Predictable operations

Standardised data exchange
Mature collaboration culture

Just-in-time operations

Sub optimized operations

Unnecessary waiting times

il

Enhanced IT-systems and third-party
innovation opportunities

Low IT maturity
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Thank you ! UNIVERSITY OF TECHNOLOGY = MARITIME SCIENCE
Mikael Lind LET'S PUT
Research Institutes of Sweden (RISE) OUR HEADS
Chalmers University of Technology TOGETHER.
TO KEEP
(Mikael.Lind@ri.se) AHEAD.
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www.maritimeinformatics.org



