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Two objectives

1. Define the term ‘resilience’ in the (public) transport 

context

2. Offer recommendations for enhancing the resilience 

of public transport systems in Asian cities after the 

pandemic has subsided



A brief recap

Academic literature: pandemic makes urban transport in 

Asian cities less sustainable, resilient and equitable in 

long term 

Need an integrated policy strategy across different time 

horizons that takes transport planning out of its silo



Available at:

https://www.unescap.org/sites/default/d8files/event-

documents/Enhancing_the_Resilience_of_Urban_Transport_0.pdf





Engineering 
resilience

Socio-ecological 
resilience



Engineering resilience

Capacity of a transport system to:

▪ resist and absorb consequences of a shock, 

interruption or disaster in order to maintain an 

acceptable level of service 

= robustness

▪ recover and bounce back to pre-shock steady state of 

regular and balanced functioning 

= ‘bouncebackability’

▪ transform to different stage of operation 

= adaptability



Socio-ecological resilience

The potential of a system for continuous adaptation in 

light of ever-changing circumstances:

▪ Flexibility – the ability to reconfigure a system’s 

parameters in light of expected changes

▪ Agility – a system’s ability to adapt and evolve in an 

environment characterised by continuous and 

unanticipated changes



Two ideal-types

Engineering resilience Socio-ecological resilience

Single equilibrium or “steady state” Dynamic non-equilibrium

Assumes relative predictability 

and stability

Assumes unpredictability 

and change

Disruption seen as threat Disruption seen as opportunity

Knowledge is produced by experts
Knowledges is co-created by multiple 

actors

Hierarchical, formalised & specialised 

institutions & organisation

Networked, fluid and adaptive 

organisations & leadership

Focus on components/assets as 

independent parts

Focus on whole systems & 

compatibility, connectivity & modularity 

of parts



Public transport post-pandemic

Focus on both engineering and socio-ecological 

resilience is required:

▪ Privilege enhancing robustness & bouncebackability 

in short term (now-1 year post pandemic)

▪ Prioritise increasing flexibility and agility in medium (1-

5 ypp) and long term (5-20 ypp)



Robustness & bouncebackability (1)

1. Key is restoring public trust – this will improve 

ridership, farebox ratios & legitimacy of future 

investment:

▪ Operate full service

▪ Encourage (voluntary) social distancing & mask wearing

▪ Continue visible hygiene and cleaning practices

▪ Positive messaging in public communication

▪ Real-time information provision on crowding  

▪ Encourage & enable digital payment adoption



Robustness & bouncebackability (2)

2. Restore public trust in high-density living and activity 

centres

3. Offer (extra) financial support to operators, at least 

temporarily 

4. Avoid fare increases and rationalisation of routes –

prioritise affordability and accessibility across all social 

groups & parts of the city



Flexibility and agility (1)

1. Rethink system philosophy: 

a. Understand public transport as a common pool resource, to 

be governed for the public good

b. Focus on providing minimum level of mobility capability to 

all – across social strata & neighbourhoods

c. Balance efficiency & redundancy in system design: more 

point-to-point connections, less hub-and-spoke

d. Prioritise responsiveness to change & disruptions

e. Invest in modular system design & operation  away from 

mega-projects, more reliance on smaller vehicles (pods)



Source: www.tum-create.edu.sg

http://www.tum-create.edu.sg/


Flexibility and agility (2)

2. Change organisational cultures:

a. Flat & fluid, participatory 

b. Cultivate experimentation with new concepts, technologies, 

practices & collaborations

3. Improve integration with:

a. Other transport services into one city-wide MaaS platform

b. Urban planning – with public transport connecting high-

density, mixed-use neighbourhoods where:

▪ Default travel mode is comfortable active travel, 

supplemented by clean, non-exploitative taxi services

▪ Displacement of low-income households is counteracted



Conclusion

Resilience can be understood in different ways: 

engineering and socio-ecological perspectives are both 

applicable to public transport post-pandemic

Building public transport back better involves primarily 

institutional change: restoring public confidence, 

changing system philosophy and organisational culture, 

and integration with other services and urban planning

General guidelines must be tailored to local context 
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