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Challenges
Character of system disruptions:

• Internal. Coming from inside transport 
system More leverage for transport sector.

• External. Coming from outside transport 
system. Less leverage for transport sector.

Causes of system disruptions:
• Accidental. Impacts are random.
• Intentional. Targeted at largest 

vulnerabilities. 

Intentional external disruptions are the most 
difficult to predict. 



Challenges: cascading effects
Cascading effects:
• “Adding connections between networks diverts 

load, and that diverted load tends to be absorbed 
by the neighboring network rather than amplified 
and returned.

• So, interconnectivity limits cascading effects, but 
only up to a critical point. 

• Introducing too many interconnections is 
detrimental. Interconnections let diverted load 
more easily return and with catastrophic effect. 

• After the critical point, adding interconnections 
amplifies large global cascades.”

Can we determine where is this critical point in 
different transport systems?

Source: Brummitt et al 2012Source: WEF 2023



Metrics
• Performance indicators
• Recovery time
• Network characteristics
• Transport modelling



Metrics: performance indicators

Maritime trade connectivity



Metrics: recovery time



Metrics: network characteristics

Source: Kharrazi et al 2020



Metrics: transport system modelling



Policies
Transport system disruptions:

• Robustness. The more robust a system, the less system 
functions are affected.

• Rapidity of recovery. Determines the time a system is 
disrupted.

Mitigation – robustness – pro-active:
• Avoid. Reduce the risk of the disruption.
• Coping capacity. How does the system cope with the 

disruption? 
• Redundancy. Alternative capacity in case disruptions take 

place.

Adaptation – rapidity - reactive: 
• Response. Dealing with immediate impacts.
• Recovery. Restore system functions.



Policies for mitigation



Policies for adaptation



Policies: trade offs
• Mitigation lessens the need for adaptation but could be more expensive in 

certain circumstances. Which ones? When does mitigation or adaptation 
make most sense?

• Depends on transport modes and shape of networks. 
• E.g. centrally connected networks (hub-and-spoke) are less robust, but most 

reactive to response actions. So, for sectors with such network structures 
(aviation, container shipping) disaster preparedness is most critical.

• Certain mitigation measures (e.g. relocation) could be too expensive until the 
disruption has happened (e.g. when infrastructure in a coastal area is 
flooded).

• In order to make efficient decisions, insight in costs of disruption and the 
costs of mitigation and adaptation options is needed. 



Policies: our recommendations
• Incorporate resilience into transport policy and planning 

systematically 
• Develop tools that help reduce uncertainty about future 

disruptions of transport systems 
• Develop guidance on which resilience measures for transport 

systems should be applied when and how 
• Improve global co-ordination mechanisms to deal with the 

impacts of transport system disruptions



Thank you!
olaf.merk@itf-oecd.org
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