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The 2016 Kaikoura earthquake

• 14th November 2016

• 7.8-magnitude earthquake

• Followed by multiple severe 
aftershocks

• Kaikoura established as the 
most heavily affected 
community



The 2016 Kaikoura earthquake

Source: Infometrics, 2016

• Massive infrastructure damage

http://www.infometrics.co.nz/repairing-kaikoura-size-speed-cost-delays/


The 2016 Kaikoura earthquake

Source: stuff.co.nz, 2016

• Massive infrastructure damage

https://www.stuff.co.nz/national/nz-earthquake/86463168/kaikoura-earthquake-road-repairs-remain-a-major-headache


• Rail closures in the Kaikoura area on Day 1

The 2016 Kaikoura earthquake

Source: Davies et al., 2017



The 2016 Kaikoura earthquake

Source: Davies et al., 2017

• Road closures in the Kaikoura area on Day 1



The 2016 Kaikoura earthquake

• Air transport

➢ Infrastructure mostly unaffected

➢ Regional airport of Kaikoura accessible

• Coastal shipping

➢Damage due to the uplifting of the seabed

➢ Kaikoura port accessible to small boats



The 2016 Kaikoura earthquake

• Emergency response

➢Activated by the NZ Ministry of Civil Defence & Emergency 
Management (MCDEM) on Day 1

➢MCDEM requested the assistance of 64 agencies at the local, 
regional, and national levels

➢ Roads to Kaikoura closed to non-army vehicles until Day 23

➢Until Day 23, the various Defence Force services delivered urgently 
needed supplies to Kaikoura (water, food, diesel, gas bottles, medical 
supplies, etc.)



The 2016 Kaikoura earthquake

• Key operational factors supporting rapid, flexible, and reliable 
movements of relief items

1. Continuous transport flows

2. Rapid mobilisation of multiple transport resources

3. Efficient collaboration with commercial transport operators

4. Rapid routing/re-routing of relief items due to sudden changes in 
the available transport routes and modes
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The Physical Internet

• What is the Physical Internet?

➢A groundbreaking logistical system of fully integrated transport 
modes, actors and facilities

➢Uses the analogy of the digital Internet that has revolutionised 
information and telecommunication by encapsulating data in packets 
and moving them freely across an open and interoperable computer 
network

➢ Reinvents the way goods are moved, stored,
handled and delivered

➢ The Physical Internet is a vision



The Physical Internet

• Design features of the Physical Internet

➢ Standardised and modular loading units

➢Web of hyperconnected, transport modes, operators and facilities

➢ Resource sharing

➢ Logistics resources used on an on-demand, per-use basis

➢ Segment-to-segment system that supports the dynamic and adaptable 
routing/rerouting of shipments

➢Availability of real-time and reliable tracking and tracing data

➢ Interoperable and interconnected digital platform

➢ Standardised protocols and procedures

➢ Reporting and performance standards
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The Physical Internet

• Benefits of the Physical Internet

➢ Cost savings

➢ Transport consolidation and improved utilisation of the available 
capacity (including the multimodal transport capacity)

➢ Reduced delivery times

➢ Improved product availability

➢ Increased adaptability and flexibility

➢ etc.
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The Physical Internet in disaster relief

• How do the Physical Internet mechanisms apply to disaster relief 
operations?

➢A more integrated transport system that streamlines the flows of 
urgently needed relief items in the aftermath of a disaster

➢ Participants: responding agencies and commercial transport service 
providers (road, rail, air, coastal shipping)

➢ ‘Plug and work’: a specific set of actors and a specific range of resources 
are quickly mobilised to respond to the situation at hand

➢ Swift routing adjustments in response to changes, constraints and 
opportunities along the relief supply chains (e.g. sudden road closure or 
road reopening)



The Physical Internet in disaster relief

• Benefits of an integrated emergency transport system

➢All transport resources can be quickly mobilised for emergency 
deliveries and used on an on-demand, per use basis

➢ Could support cost-efficient, rapid, flexible, and reliable deliveries of 
relief items

Standardised and modular
loading units

Pooled and inter-
connected transport

Efficient use of resources 
(e.g. transport, storage)

Optimised segment-to-
segment delivery system



The Physical Internet in disaster relief

• The Physical Internet is a vision that cannot be implemented 
overnight

• Requirements for a Physical Internet system to operate

➢ Development of close collaborative relationships between emergency 
responders and commercial transport operators

➢ An interoperable and interconnected digital interface that brings all network 
participants together on a single platform

➢ Real-time tracking and tracing of each individual emergency shipment

➢ The collection of contextual data (e.g. traffic and weather data)

➢ Data analytics supporting the (re-)routing of relief items

➢ The use of standardised and modular loading units

➢ The creation of joint, standardised protocols and procedures



The Physical Internet in disaster relief

• Using the Physical Internet principles and mechanisms to 
shape the future of disaster relief operations

➢ Even limited initiatives inspired by the Physical Internet can bring 
considerable benefits

➢ It is recommended that the various Physical Internet principles and 
mechanisms are evaluated when reflecting on future disaster relief 
practices

• Interoperability

• Standardisation

• Transport integration

• Resource sharing

• Tracking and tracing

• Logistics data analytics

• Synchromodality

• etc.



Agenda

• The 2016 Kaikoura earthquake

• The Physical Internet

• The Physical Internet in disaster relief

• Next steps



Next steps

• Further investigations

➢ The foundations of an ongoing research project on the use of the 
Physical Internet in emergency responses

➢ Investigating the individual Physical Internet principles and 
mechanisms in more detail

➢Using the data of past emergency operations to model and simulate 
an alternative response based on the Physical Internet principles and 
mechanisms (e.g. GIS simulation)



THANK YOU

Any questions?


