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Global gupp|y Chain Pressure Inaex 25555” and Major Supply Chain

Disruptions
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1 . Tianjin Port Explosions (2015) w
2. West Coast Port Strikes (2002) 11.  Hurricane Maria & Harvey (2017)
40 3. Hurricane Katrina (2005) 12. Hanjin Bankruptcy (2017) ?
’ 4. Financial Crisis (2008-2009) 13.  US-China Trade Disputes (2017-18)
5. Haiti Earthquake (2010) 14. COVID-19 (2020-22)
6. Icelandic Volcanic Eruption (2010) 15. Beirut Port Explosion (2020)
30 7. Thailand Floods (2011) 16. Suez Canal Blockage (2021) a
8. Sendai Earthquake (2011) 17.  LA/LB Port Congestion (2021)
9. Hurricane Sandy (2012) 18. War in Ukraine (2022)
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Personal Consumption Expenditures by Major Type of Product, United States
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Importing Consumer Goods and Exporting Commodities and Fresh Air
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The “Bullwhip Effect” in Supply Chains: An Unassessed Risk
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Customer Order Cycle Replenishment Cycle Manufacturing Cycle Procurement Cycle
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Supply Chain Disruptions: Not a knot, but an entanglement
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The Great Entanglement: Vertical and Late
Maritime Shipping

Imbalanced Trade

Ship Capacity Shortages
"\
= Shipping Network Port Level

Propagation and backpropagation

Q Positive feedback with a long lag

A 4

Container Shortages

Investments,
competition, Decline in Velocity/Fluidity
alternatives —

Higher Shipping Rates

ral Impacts of Disruptions in

Pier Congestion Chassis Shortages
Yard Congestion

Rail/Drayage Shortages |iam
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Hinterland

Propagation and backpropagation

Negative feedback with a short lag T

Additional capacity tied
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r Hour at Port, August 2021

Containership Delayed Capacity in TEU pe

Container Port Stress Index
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Maritime Ranges of North America
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Inter Range Competition
Port Competition

Oligopolistic Corridors

Hierarchy of Distribution Hubs

CONNECTIVITY

Supply chain flows are mostly
locked-in

EFFICIENCY

Performance interdependency

DIGITALIZATION

Shifting asynchronism
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The Great Entanglement of North American Gateways

Monthly TEU (2019=100) Share of Empties in Outbound Flows
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RISK MANAGEMENT | CRISIS MANAGEMENT
A + Horizon scanning '  Incident response
()

% @ « Planning and coordination * Business continuity plan /
» Continuous improvement

« Training and exercises management
IMPROVING INFRASTRUCTURE Same

* Recovery
« Crisis communication

IMPROVING SUPERSTRUCTURE

/9  Infrastructure hardening &&= *Terminal handling
& « Additional footprint and capacity & equipment
1 / + Access channels and basins = * Warehouses and
HEER - Hinterland connectivity i technical buildings
« Utilities

SATELLITE FACILITIES | =

* Container depots

TRAFFIC DIVERSION

« Alternative port or
*Dry ports _ terminal
. Off-SI_te offices _ « Alternative mode or
« Terminal relocation corridor

Key Mitigation and Response Measures to Port Disruptions

CONTINGENCY PLANNING

* Additional equipment, parts

v 3
« = and materials
j — | - Management and workforce

* Port supply chains

HAZMAT REPORTING
« Inventory of hazardous
A materials on port facility
* Reporting system
CYBER-RESILIENCE
- » Access control

» Data security
* Network security
* Operational security
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ACCESSIBILITY TO
MAJOR
COMMERCIAL
GATEWAYS

Keeping Things Moving: The Velocity of Freight Remains Fundamental

COORDINATION
(ZONING,
INVESTMENTS,
LABOR)
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Conclusion: Dealing with the Great Entanglement
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Working within the system Leaving the system Finding alternatives
*Coordination as a *Reshoring and changing *New competition
competitive mechanism. procurement. mechanisms.
*Logistics corridors. *New supply chain practices *New entrants in shipping.
*Digitalization and (e.g. semi knockdown). *New port-centric
Automation. distribution channels.

Capital cannot easily be transformed into
infrastructure...
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