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Figure 1. Freight modal split in 2017/2018 (Paling & King, 2019)
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Figure 1. Freight modal split in 2017/2018 (Paling & King, 2019)

“The Cook Strait ferries are crucial to our economy, carrying 5.5 million tonnes of freight [annually]” (Woods, 2021)
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Research question and objectives:

How can freight bottlenecks be mitigated following a three-month Cook Strait ferry outage?
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Research question and objectives:
How can freight bottlenecks be mitigated following a three-month Cook Strait ferry outage?

* |dentify the constraints in NZ’s freight system following an extended Cook Strait ferry outage.
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Research question and objectives:
How can freight bottlenecks be mitigated following a three-month Cook Strait ferry outage?
* |dentify the constraints in NZ’s freight system following an extended Cook Strait ferry outage.

* Establish and visualise the cause-and-effect relationships between these constraints.

THE UNIVERSITY OF Quake

.V V A I I{ATO 1 NZ Centre for Earthquake Resilience

] . Te Hi R
Te Whare Wananga o Waikato e Hiranga RG




Research focus

Research question and objectives:

How can freight bottlenecks be mitigated following a three-month Cook Strait ferry outage?

* |dentify the constraints in NZ’s freight system following an extended Cook Strait ferry outage.
* Establish and visualise the cause-and-effect relationships between these constraints.

* |dentify possible solutions to support FMCG deliveries between the North and South Island.
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Emergency responders, 1
Seaport managers, 4

Transport operators, 9

Ferry operators, 2
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Government officials, 5

Transport users, 5

Industry representatives, 4

m Transport operators m Transport users ® Industry representatives
Government officials ® Ferry operators m Seaport managers
m Emergency responders
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Theory of Constraints ————— < i oo

Identify the systems Establish the cause- , Explore potential
! . . Identify the root causes .
constraints and-effect relationships solutions

* What are the constraints?

* What are the relationships between the constraints?

* What are the root causes responsible for these constraints?
* How can the root causes be addressed?
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Current reality tree Current reality tree Current reality tree Future reality tree

Identify the systems Establish the cause- , Explore potential
Identify the root causes .
solutions

constraints and-effect relationships

* What are the constraints?

* What are the relationships between the constraints?

* What are the root causes responsible for these constraints?
* How can the root causes be addressed?
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Theory of Constraints

What to change? What to change? What to change? What to change to?

Identify the systems Establish the cause- Explore potential
constraints and-effect relationships solutions

Identify the root causes

* What are the constraints?

* What are the relationships between the constraints?

* What are the root causes responsible for these constraints?
* How can the root causes be addressed?
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Theory of Constraints e e iR i

_ FMCGs FMCGs arrive FMCGs FMCGs are A
Impact on FMCG operations: arrive in the in the wrong arrive at the available for
wrong place condition wrong time the wrong price
[
Natural hazard event: [ A Hikurangi Subduction Zone event causes a major earthquake. ]
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Preliminary findings —_ —— L e il

* 57 constraints impacting FMCG movement
e 17 sea, 10 road, 9 air
* 5telecoms and data, 5 fuel, 2 power
5 FMCG operations, 3 supporting resources, 1 natural hazard

r

* 92 cause-and-effect relationships FICG operations I foad

\
>

Supporting resources Sea

* 4 ultimate impacts on FMCG operations

* Place, condition, time and price Natural hazard | Air

* 15 root causes I Root cause I
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The time to transport FMCGs greatly increases.
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FMCGs arrive in the FMCGs arrive in the FMCGs arrive at the FMCGs are not available for the right
wrong place. wrong condition. wrong time. price.
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The cost to transport FMCGs greatly increases. J

The time to transport FMCGs greatly increases. \
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Preliminary findings R e

* 15 root causes:
e Systems are not interoperable
* No central source for information and an inability to share data
* No backup linkspans
* Limited resources (generators, containers, container trucks)
* Limited domestic air freight capacity
* Limited shipping capacity for domestic freight
* Limited onshore fuel holdings
* Labour shortages (maritime, air, trucking)
* Poor quality infrastructure at certain ports
* Roads are designed for certain traffic levels
* Poor quality fuel infrastructure

5 f THE UNIVERSITY OF Quake

@ 78 ;
Te Whare Wananga o Waikato W | e tiranga Ra



Preliminary findings ——— = e e g

* 15 root causes:
e Systems are not interoperable
* No central source for information and an inability to share data
 No backup linkspans Short term solution
* Limited resources (generators, containers, container trucks)
* Limited domestic air freight capacity
* Limited shipping capacity for domestic freight Long term solution
* Limited onshore fuel holdings
* Labour shortages (maritime, air, trucking)
* Poor quality infrastructure at certain ports
* Roads are designed for certain traffic levels
* Poor quality fuel infrastructure

Work underway
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Additional flights

into certain
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f A Hikurangi Subduction Zone event
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) and a barge are available at

T

Roads are designed for a
certain level of traffic.
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Long term I Work underway
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Preliminary findings

Lane metres sold on the Cook Strait ferries (Ministry of Transport, 2023c)

Number of wagons and trucks moved in FY19

Northbound and southbound freight flows (Paling & King, 2019)

Number of TEU needed per truck for FMCG movement
Available domestic coastal shipping capacity

Shortage of containers
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3.29 million lane metres sold for FY19 Domestic vs ferry carrying capacity over 7 days
81 thousand TEU of rail freight and 170 thousand trucks _
Northbound
1868

71% of all freight is southbound

. . Southbound _
2.5-3 TEU per truck and trailer unit o
Domestic coastal capacity is at ~40% northbound and 0 1000 2000 3000 4000 5000 6000 7000
~80% southbound , , _
B Total ferry capacity Domestic coastal capacity
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Contribution

Knowledge
e Adds to the scarce literature looking at post-disaster freight systems through a qualitative lens

Policy
* Presents several root causes and potential solutions to address each of them
e Can inform future policy decisions

Practitioners
* Visually details several constraints in a post-disaster freight system
e Can inform future decision making and business continuity planning
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* Itisimportant to take a systems view when addressing transport resilience
* Understand the wider impacts on transport systems
* No one transport mode should be prioritised
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