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 Maritime transport underpins world economic interdependency

and global supply chain linkages.
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I. The need for Port Resilience

 Port resilience is not only an imperative for supply chains, but also

for the national economies they support.



 A paradigm shift has been unfolding since the COVID-19 pandemic, with risk

management and resilience building raising new policy and business

concerns.
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I. The need for Port Resilience

 In this context, business continuity plans and emergency-response

mechanisms have again shown to be vital.



Integrating resilience interventions across existing port processes 

Theo Notteboom, Athanasios Pallis and Jean-Paul Rodrigue (2022). Port Economics, Management 

and Policy
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I. The need for Port Resilience



II. THE PORT SYSTEM AND RELATED RISK FACTORS
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Ports in the maritime supply chain resilience landscape

8

II. The port system and related risk factors



Source: Based on data from MDST, https://www.mdst.co.uk
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The shipping network and related risks

High concentration levels can expand the scale of 

disruptions, particularly when they involve ports or 

countries having high connectivity levels.

II. The port system and related risk factors

https://www.mdst.co.uk/


Source: Based on data from J.P. Rodrigue, Global Container Port Database.
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Container port handling and traffic

Any significant disruption in the leading 25 container ports will have a ripple

effect on other shipping networks through delays in services, which will

cascade through other connected ports.

The 25 largest ports accounted for 49.8 per cent of twenty-foot equivalent 

unit (TEU) traffic, highlighting the vulnerability of global shipping focusing 

on a limited number of ports.

II. The port system and related risk factors



Source: Nelson A. (2008).
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Hinterland access

For a given port, the hinterland contestability (i.e. the prospect for other 

ports to capture the cargo from/to the hinterland) affects its resilience. 

II. The port system and related risk factors



Port-centric activities

 On a local scale, ports support an ecosystem of activities consisting of

port users directly dependent on its capabilities.

 Such port clusters include:

i. logistics and warehousing;

ii. manufacturing;

iii. heavy industries;
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Under normal circumstances this co-dependency is a factor of efficiency, but 

can be a vulnerability in the event of a disruption.

This cluster is highly interdependent with port activities, implying that its 

resilience is based on the capability of the port to handle its cluster’s inputs 

(imports) and outputs (exports). 

iv. energy production;

v. transformation activities.

II. The port system and related risk factors



Port risk factors and challenges to resilience

Source: Adapted from Kim, Y., and L. Ross (2019).
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II. The port system and related risk factors



III. A CLOSER LOOK AT PORT DISRUPTION FACTORS AND 

RESILIENCE MEASURES

 Hazards and port factors than can disrupt port activity 

 Key mitigation and response measures to port disruptions
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III.1 Hazards and port factors than can disrupt port activity

 Contemporary challenges to port resilience

Natural

 Extreme weather events

 Geophysical disruptions

 Climate change

Anthropogenic

 Accidents

 Geopolitical events

 Labour issues

 Information technologies

 Economic and financial

 Sanitary threats
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Contemporary challenges to port resilience

Main natural and anthropogenic supply chain disruptions in the 21st century

Source: Based on data from J.P. Rodrigue, Global Container Port Database.
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III.1 Hazards and port factors than can disrupt port activity



Contemporary challenges to port resilience

Global Supply Chain Pressure Index (GSCPI) and major supply chain disruptions

Source: Data from G. Benigno et al (2022).
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III.1 Hazards and port factors than can disrupt port activity



Extreme weather events

Risk of hurricanes for global container ports, 2019
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III.1 Hazards and port factors than can disrupt port activity



Geophysical disruptions
Risk of earthquakes for global container ports
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III.1 Hazards and port factors than can disrupt port activity



Climate change

Climate change potential impacts on maritime transport

Source: Adapted from National Research Council 

(2008).
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III.1 Hazards and port factors than can disrupt port activity



Geopolitical events

Source: Based on data from FAO, the 

BP Statistical Review of World Energy 

July 2021, and J.P. Rodrigue, Global 

Container.

Russian Federation and Ukraine 
– Transport networks and 

contribution to global trade
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III.1 Hazards and port factors than can disrupt port activity



22

III.2 Key mitigation and response measures to port disruptions
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