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Why are we here?
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… society is facing a “Minsky moment”: the stability of recent times leads to the 
taking of greater risks in the belief that this stability will continue, ignoring the 

increasing evidence to the contrary…

Source: WEF, 2020; US National Intelligence Council, 2021
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Why should we calculate energy consumption & emissions in ports?
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The A-S-I concept

Avoid

Avoid or reduce transport

Shift

Shift to more energy efficient
modes

Shift to zero carbon
technology

Improve

Energy efficiency of transport
modes and  technology

Change in operational
strategies

system efficiency
trade lane efficiency
clean energy sources

vehicle/site efficiency
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Ports role in decarbonisation

Decarbonising of port operations 

Facilitating the decarbonisation of 
the shipping industry by:

providing the necessary storage and 
supply infrastructure to provide 

green bunkering fuel & electricity 
(cold ironing) 

Facilitating the transition of national 
energy systems by importing, 

exporting, or storing green energy 
sources, and/or having energy 

industry clusters in the vicinity of 
ports
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Effort matrix and time to impact of mitigation 
measures in ports

Measure
Matrix 

cat.

Time to 

impact
MMGS: Measure, monitor and goals setting B S
ECO: Eco-driving B S
FM: Fleet management A S
PGPD: Pricing green port dues A S
LEE: Low electricity lighting A S
SS: Slow steaming in port area A S
STD: program to implement international relevant
standards

A/B S

TTTEE: Technological transition terminal equipment
(electric)

B M

AG: Automate gates and appointment systems D M
OM: Operational measures (storage optimization in
terminals)

D M

GP: Green procurement strategies A M
PSM: Promote sustainable mobility and community
awareness

B M

RPDFF: Review port development of fossil fuel specialized
terminals

C M

CI: Onshore power supply or cold ironing C M
TTTEH: Technological transition technical equipment
(hydrogen or other energy fuel)

C L

TTT: Technological transition trucks (hydrogen) C L
TTBT: Technological transition barges and trains (electric) C L

DP: Dry Ports C L
MS: Modal Split C L
PE: Produce electricity D L
PAF: Provide / procure alternative fuels for port users C L

Source: Wilmsmeier et al. (2024-forthcoming). Port Reform Toolkit. The World Bank. Washington D.C.
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A: Quick 
wins
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Priority 
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Hidden 
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Available standards and initiatives
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Reference Standards
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Measuring port performance

financial aspects 
considering revenue 

from ships cargo, 
labour costs, capital 

equipment costs 

asset performance, 
measuring capacity 

utilization of 
infrastructure

operational aspects 

energy

water

emissions Social

waste
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Methodology
Port

Terminal A Terminal B terminal C Terminal D
Energy measurement methodology for the country's port
terminals, based on the consumption approach by activity
group.
A questionnaire was designed to collect information to
calculate electricity and fuel consumption.
Information was requested from:

Electricity consumption and expenses.

Fossil fuel consumption and costs.

Water consumption and expenditure.

Waste production.
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Visualizing – energy consumption & emissions

Collaborators
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Energy consumption in container terminals by source and cost 

Chile
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Energy consumption and reefer container movements per month, 2020

Chile Colombia
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Energy costs per terminal, Colombia

Electricity Diesel

28,1%

257,5%
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Energy cost comparison, Colombia

Energy unit cost Energy cost per container

1940 COP/Lt

2486 COP/Lt
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Performance per container/box, Colombia

Energy consumption reefer & dry Scope 1 and Scope 2 emissions dry 
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Join the efforts!

Transparency

Accountability

Responsibility
Focus on 

Improvement

Better 
Outcomes
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Thank you!

Prof. Dr. Gordon Wilmsmeier
Email: Gordon.Wilmsmeier@the-klu.org  
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