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The 30-Year Update ‘
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How we must live today if we want a better tomorrow,
by meeting present needs without compromising the
chances of future generations to meet their needs.

What does sustainable
development stand for?
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How does sustainable

development » Rodrigue, (2025). The Geography of Transport
reflected in transport Systems
industry

SUSTAINABLE DEVELOPMENT Core SDGs
Health and wellbei
Sustainable Transportation

o Industry and infrastructure
Modes Infrastructures Operations ) »

Society Economy Environment Secondary SDGs
Safety Materials and energy Climate change o Energy systems @ Climate change
Health Growth Air quality
Disturbance Employment Fu"*’-‘fﬂ o Work and economic growth
ofprint

Access Pricing

Opportunity Competitiveness Waste @ Consumption and production

Rodrigue, (2025). The Geography of Transport Systems
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Greenhouse gas emissions in the EU
2018 total: 3.8 Gt COe

Passenger cars and vans

V Trucks and buses
Marine navigation

Aviation

Other sectors

1%
Motorcycles, rail, and other transport



Addressing climate change

Over a decade of regulatory action to cut GHG emissions from shipping

Committee outputs

Energy efficiency

regulations

for ships: EEDI

and SEEMP

l

2011 | 2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

Implementation

3 IMO
GHG Study

EEDI and SEEMP

mandatory measures
and guidance

evidence-based
decision making

strategic objectives

! !

DCS regulations

1

EEDI Phase 1

Initial IMO Strategy on
reduction of GHG
emissions from ships

1

Fuel consumption
report to DCS

* Revised procedure on
assessment of impacts
on States

* Consideration of mid-
term measures

EEDI Phase2 data

Short-term
measure: EEXI, CII

4% IMO
GHG Study

Aggregated
results of the
2019 fuel

consumption

ship types

A

EEXI survey

2023 IMO Strategy
on reduction of
GHG emissions
from ships

* LCA guidelines
» Biofuels circular

Comprehensive
impact
assessment

Collection of
carbon intensity
data (ClI) for
existing ships

* Review of short-term

measure

« Approval of basket of

mid-term measures

EEDI phase 3 for remaining

ship types

EEDI Phase 3 for certain

* 40% reduction of CO per
transport work

* 5% uptake of zero-emission fuels,
striving for 10%

* Indicative checkpoint: 20%

reduction of the total annual GHG,

striving for 30%

230" INTERNATIONAL
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Net-zero GHG
emissions by or
around, i.e.,
close to, 2050

Indicative checkpoint:
70% reduction of the

total annual GHG,
striving for 80%
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Why we are
here?

Port as a critical nodes for climate action

marinetraffic.com (12.05.2025)
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POTENTIAL CLIMATE CHANGE EVENTS AND IMPACTS

EXAMPLES OF EVENTS © sea level rise @ storm surge © saltwater intrusion @ strong winds © heavy rains O electrical storms
THAT CAN AFFECT PORTS: @river flooding © extreme temperatures © sedimentation ® drought @ reduced river flows ® coastal erosion

Such events can These types of events can also hamper port access The physical environ- Socioeconomic The natural habitat can Any and all of these

damage, deteriorate or or cause accidents or disruptions that could limit ment in the area impacts may include also be affected, for impacts can result

destroy port infrastruc- port operations or result in higher costs. around the port can displacement of local example by changes in in higher costs and

ture including, but not i also be altered by populations or disrup- the distribution, growth further affect other

limited to, buildings. climate-related events. tion of livelihoods. and reproduction of aspects of ports.
species
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SCOPE 2

Port Indirect
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Purchased Eleclricity for Porl-Owned Bulldings
aond Operations

SCOPE 1

Porl Direct

Porl-Owned Fleel Vehicles,
Bulldings,
Stationary Sourcoes

SCOPE 3

Porl Tonanis
And Other Sourcos
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Ships, Truchks, Corgo Hondling Equipment, Rall,
Harbor Craft, Port Employee Viechicles, Buildings,
Purchased Electricity




PORT

EMISSIONS
TOOLKIY

GUIDE | Development of port emissions
NO.02 | reduction strategies
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e Measures for Port Decarbonization

Domestic
vessels,
Seagoing harbour craft, Cargo handling . Landside
vessels and inland equipment On-roadtrucks  Locomotives improvements
waterway
vessels
Engine
Equipment imprnu:ements Engine repower Equipment replacing Engine
measures (via) replacement
Emissions control technologies (ECTs)
Energy Cleaner fuels
measures Electrification/onshore power
Operational = Vessel speed ;eﬁr‘:';'::zl
measures reduction (VSR) y

improvements




Systematic Literature Review on Maritime Ports Decarbonisation

Port
“P»| Decarbonisation
Measures

Clean energy
sources

Operational Clean Energy
measures Sources

Fadiga et al. 2024

—>» Energy systems

Conservative
measures

Port
Decarbonisation
Research Clusters




Port GHG Emissions Reduction Strategy
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Technical and Operational Measures

=

Poriside Measures

—hR

1. Information Measures
(Inventory, Monitoring, Reporting)
2. Equipment Measures

3. Energy Measures

3.1. Alternative Fuels

3.2. Alternative Power Systems
(Electrification, Hybridisation)
3.3. Renewable Energy Utilisation
(Solar, Wind, Ocean, Geothermal)
4. Energy Efficiency Measures
4.1. Energy Saving Measures

4.2. Energy Management Systems
and Technologies (Energy
Management Plans, Energy
Storage Systems, Smart Grid &
Virtual Power Plants, Microgrnids,
Smart Load Management)

5. Operation Measures

5.1. Dagitalisation

5.2, Container Terminal
Automation and Operation System
5.3. Equipment Maintenance

5.4. Port City Integration

5.5. Port Green Policies

6. Land Transport Measures
6.1. Truck Emission Reduction
6.2. Modal Shift/ Split

6.3. Truck Congestion Reduction

7. Ship-port Interface Measures
7.1. Onshore Power Supply (OPS)
7.2. Alternative Fuels Bunkering
7.3. Ship Turnaround Time
Reduction (Berth Allocation, Yard
Allocation and Scheduling,
Automated Moonng Systems, Mid-
Stream Operations)

7.4. Virtual Amval and Just-In-
Time Berthing

7.5. Vessel Speed Reduction (VSR)
7.6. Miscellaneous Services

{SC Sonia \
CANAMA




Port Equipment
Measures

* Replacement
* Repowering
* Refitting

Alamoush et. al. 2024




Energy
measures for
port emission
sources and
energy
consumers

e Alternative fuels

* Alternative power systems

* Renewable energy
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Energy =—
efficiency
measures = 1]

* Energy saving measures

* Energy Management System and plans

* Energy managementtechnologies



Operational efficiency measures

* Automation and optimisation measures
* Equipment Maintenance

 Digitalisation measures




Land tra nsport measures  Truck emissioon reduction measures

* Modal shift/split measures

* Truck congestion reduction measures



Ship-Port
Interface * Ship-berth link emission reduction measures

measures * Alternative fuels bunkering measures
* Ship turnaround time reduction measures



« Imperfect information

» Adverse selection

= Principle agent relationship

= High costs and difficulty in
accessing capital

» Hidden costs

* Risks

« Form of information
« Credibility and trust
* Values

« Inertia (managerial)

» Power
» Culture

+ Political roles

* Governmental regulations

« Industrial norms and
mimetic actions

= Incompatibility

« Interference with ports’ main processes
» The complexity of measures

+» Technology readiness and abatement

* Splitincentive « Heterogeneity « Bounded rationality potential
Economic Economic Behavioural Organizational Institutional Technological Tms larrtar Administrative
market failure "0;"{':"'3’ ket barriers barriers barriers barriers barriers
allure
Capacity
lati Incentives building Information Cooperation,
Regh ko and Disincentives Voluntary Compulsory (training, and Port strategic Inventory, Investment Managerial collaboration, Miscellaneous
and economic and penalities agreements agreements awareness knowledge plans monitoring, and finance development and solutions
standards support raising, and sharing and reporting pull coordination
technical incubators (3Cs)
support)

Barriers and Solutions
to Implementation of

Port Measures

Alamoush et al. 2023



Co-funded by
MmiLerr CYy the European Union

Sustainable Flow Facts and Figures

* Interreg Central Baltic Programme
— Priority 2 - Improved environment and resource use
— Specific objective PO5 - Decreased CO2 emissions

1.5.2023-31.5.2026
« Partners

— Satakunta University of Applied Sciences Fl (lead partner)
— Swedish Maritime Administration SE

alam'a
Aand Uni v of Anplied Sci AX Budget 3,421,725.64
— Aland University of Applied sciences
an niversi (0] e clences (ERDF 2,737,38049)

— International Transport Development Association LV
— Tallinn University of Technology EE
— Fintraffic VTS Ltd FlI

— Swedish Confederation of Transport Enterprises (Ports of Sweden) SE centralbaltic.eu/project/

sustainable-flow/
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Co-funded by
I nte I‘l’eg - the European Union

Tangible Results to Meet Real-World Needs

Sustainable Flow

* Digital tool for CO2 emission
calculations incl. decision-making tool

* Concept for energy savings and
production of renewable energy

* Solar panels installed

- 10% reduction of CO2 emissions

—> Greener port operations as hubs of
multimodal operations

Real-time CO, emission
measurement

Supports mapping and
visualizing CO2 emissions

High cybersecurity and
data protection

Developed based on port " o -
] GO " )|

0 BEA

o'l Third parties (e.g. port operators)
L can report their emissions

Supports reporting in accordance
with the ESRS E1 in CSRD

E Open source
BY MAY
-10%

2026 oo
CO2 EMISSIONS

18 August 2025 https://centralbaltic.eu/project/sustainable-flow/ 24




Interreg [l 5w e
Gentral Bati programme Pilot Ports in Four CB Countries

Sustainable Flow

Sundsvall
Jyvaskyla
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® Rauma, Fl R el 8.

O Pori, FI N e el 4‘“ Mm SR
F H Ink a 4
< ._A,gfi’

O Mariehamn, AX
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O Riga, LV

18 August 2025 https://centralbaltic.eu/project/sustainable-flow/ 25



The Case of Port
of Tallinn
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Energy Efficiency and Renewable Energy

CO, and temperature-controlled ventilation system

Automooring

Offshore power (5 quays; In use from 2021; Ships of the Finnish and Swedish route)




16:30 Star
2 | 3= Helsing!
atg )

Efficient use
of the port
area

16:30 Star
| H= Helsingl

“| 18:00 Vict
71 A= Stockholm
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Shorter time
spent to load
and
unload the
vehicles to
the ship

Car Golr

! 5 Stockholm e
Gate 3 '

Efficient use
of the vehicle
check-in
points

Less “useless”
time for
passenger to
spend on the
port area

18:00 Vict

H= Stockholm

Clear traffic
management
at the port

Reduced CO2
emission

Tools for the
port
personnel to
run the daily
operations
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