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Background

1. Transport Resilience: “the ability to cope with, recover from, and adapt to external shocks
and stressor to the transport system”

2. 4R framework of Bruneau et al. (2003):
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4. Interactions of physical infrastructure and networks, logistics, and organisations
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Resilience in practice
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Resilient to what?

TRANSPORT

Natural disaster

Geopolitical conflict Climate change

Border closures Congestion

Electricity outage Underinvestment

Labour strike

SUDDEN LONGER-TERM

Pandemic Shifting supply chains

Sudden policy Economic development

discouraging modal use Modal shift away from

Spike transport costs a certain transport mode
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Resilience across different scales

Scale Network connectivity Infrastructure Economic spillover

International connectivity

Global networks: Global supply-

Providing Maritime transport chains and

international economies

connectivity

Regional networks: Rail

Hinterland transport Road Industry sectors

networks Inland Waterway and regional
economies

Local networks: Electricity

Critical infrastructure Telecommunications

networks Power generation
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Local critical infrastructure
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K J HURRICANE SANDY

it

Example Hurricane Sandy (2012)

October 22-31, 2012 3

233 killed (106 directly)
$75 billion (2012 USD)

T ° Second costliest

,  hurricane in U.S. history
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Regional transport corridors
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Source: Notteboom, Pallis and Rodrigue (2022)



Example port-hinterland corridors Africa
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IMPROVING THE RESILIENCE OF
FREIGHT TRANSPORT
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Variety of strategies to improve resilience

Source: McDaniels et al. (2008)

A
System
Function

e B

Influence of ex post
adaptation

Type of measure

What does it aim to do?

Examples of measures

Coping capacity

Increase resistance of infrastructure to
disruptions

Protect critical infrastructure

Infrastructure investment (e.g. in drainage,
permeable road surfaces, earthquake-
proof construction, and increased
pumping capacity in tunnels)

Investment in elevated roads, runways,
dikes, seawalls and bridges

Prioritising maintenance of “critical
networks”

Redundancy

Add links to create more alternative routes

Provide buffers for crucial inputs (including
electricity, workers and equipment)

Infrastructure investment planning

Prioritising redundancy budgets for
infrastructure managers

Type of measure

What does it focus on?

Examples of measures

Influence Response Planning, institutional and legal Contingency plans and timetables
frameworks S
of ex ante User communication plans
itigati Trainin .
mitigation & Information systems for rescue workers
Optimising existing infrastructure
P & 8 Legal and contractual frameworks
Robustness I Support tools on which responses to prioritise
- Lane reversal and shoulder use (on roads)
|< )| Time Recovery Clearing obstacles Plans and resources for clearing debris and

Rapidity
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New transport equilibria

New societal equilibria (e.g.
teleworking, inventories, sourcing)

conducting urgent repairs
Relocation of roads, railways, runways and ports

Policies on framework conditions (e.g. labour,
trade facilitation, foreign direct investment)




Variety of strategies to improve resilience

60% Existing focus
T 40%
E 20%

Resilience strategies

can differ depending o Rezilience Operations and Monitoring and Building nebwork  Emergency Dwring and post-
incorporation maintenance madelling redundancy prepardness dizaster

on local factors (types

of challenges, budget,

expertise, institutional)

B Kazakhstan BEyrgyzstan  BMongolis B Tajikistan B Uzbekizstan D Regional average

Future focus

b
= 40°
= I 1 ] 1
—_ 1 [ 1
2 A e I I | I
5 | i I i i .
¥ I 1 ! 1 [ 1
(T3] I I I I [ 1
I I ! I i 1
: P | | ' |
0% i 1o ] ! ! !
Resilience Building nebtwork Operationsand Monitoring and Emergency During and post-
incorporatiocn redundancy maintenance maodelling preparedness disaster

B Kazakhstan W Eyrgyzstan ®Mongolia B Tajikistan B Uzbekizstan 0 Regional average

(elnternational Source: ITF (2024)

Transport Forum




THE NEED FOR NEW STATISTICS
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Resilience benchmarking?

25
oy . w
Resilience relatively new g 20
concept in transport E
—  First efforts to operationalise '; 15
resilience indicators o
(=
— Important to first understand 5 10
“resilience to what” c
— Can be benchmark resilience? E
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Source: CDRI Global Infrastructure Resilience Survey (2023)




Conclusions and call for “resilience statistics”

1. Completely in the dark in terms of:
— Evidence of system performance during past disruptions
— Do cascading impacts occur to other modes/regions/firms?
— Improvements of resilience over time (what works?)

— Isresilience being planned for? If so, how?

2. Need for new type of statistics to improve risk and
resilience modelling

— Quantitative modelling is being hampered by lack of data =
statistics offices can plan a key role
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