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Who’s backing quantum?
Corporate investors:
• Intel, Google, IBM, Microsoft, AWS and many others
 
• Private investment reached >$2B in 2024

• Generated $650-750M revenue in 2024 – expect >$1B 
in 2025

Governments:

• Considered “urgent” and “critical” 

• Strategies produced by China, USA, UK, Europe, Japan, 
Canada, S. Korea (>20 countries) 

• Public investment increased  >50% in 2022

• Global public funding now $44.5B

• Singapore hub collaborates with businesses on use 
cases.

• UK 5 quantum hubs to speed up commercialisation 

 - Govt GBP 606M  - industry GBP 54M 

• Australia's investment  $1.2B through multiple 
programs

https://www.ukri.org/news/five-hubs-launched-to-ensure-the-uk-benefits-from-quantum-future/ 
https://qt.eu/about-quantum-flagship/

https://www.forbes.com/sites/sylvainduranton/2024/06/26/quantum-now/ 
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/steady-progress-in-approaching-the-quantum-advantage 
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What will quantum 
deliver?
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Quantum

Quantum secure 
communications

Quantum 
metrology

Quantum 
sensors

Quantum 
simulators

Quantum 
computation

Quantum 
biology

Phosphorus in 
silicon

Timekeeping 
quantum clocks

Quantum 
encryption

Quantum key 
distribution



Quantum sensors
• Higher sensitivity 

• Better accuracy 

• Precision 

• Size weight power

• Atomic to macro size  

• Spatial resolution

• They can measure physical quantities:
• Magnetic fields
• Electric fields
• Temperature
• Pressure
• Chemical composition
• Gravity
• Shapes 8
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Quantum communications

• Quantum networks with space links

• Quantum satellites

• Date security

• Improved energy efficiency for optical communications

• Improved bandwidth efficiency for optical communications

• Positioning, navigation and timing without GPS
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Quantum 
Computers
Global race
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- Exponential computational speedup 
   for specific problems
- Ability 
   to simulate quantum systems, 
- Potential breakthroughs in 
   cryptography and materials science



Quantum computers can help tackle
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Design new 
material exactly

Simulating 
complex 

phenomena

Improving 
supply chain 
management 
and logistics

Optimization 
problems

Modelling 
extreme 

weather events

Fraud detection
Increasing 
efficiency

Predictive 
analysis

Searching 
unsorted data

Demand 
forecasting



Quantum Computers

Global race

Different types of quantum computers:
• Useful/Fault Tolerant – here soon

• Fully error corrected – different views on when that will be delivered

• Annealers – available now on the cloud -  D-Wave

• Analogue quantum simulations 

• Noisy Intermediate Scale Quantum (NISQ) Computer – available now via 
cloud - AWS, Rigetti, Xanadu, IBM, Google

• Quantum accelerator on HPC – available now Quantum Brilliance on Pawsey 
high-performance computer
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• Health and biotech

• Resources

• Communications

• Transport
• Environmental protection

• Defence

• Infrastructure
• Agriculture

• Energy

• Research

• Sport

• Financial services

Industry sectors



What does this mean for New 
Zealand?
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Quantum needs to be part of 
this plan



Quantum Sensing: The New Eyes and Ears of 
Infrastructure
Structural Health Monitoring 

• Bridge and Building Integrity: Quantum magnetometers detecting 
microscopic stress changes

• Underground Infrastructure: Quantum gravimeters mapping 
subsurface utilities and detecting leaks

• Seismic Monitoring: Enhanced earthquake detection and building 
response systems

• Pipeline Networks: Real-time corrosion and pressure monitoring 
across vast distances

20
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Quantum Sensing: The New Eyes and Ears of 
Infrastructure
Environmental and Geotechnical Applications

• Soil Stability Analysis: Quantum sensors for foundation monitoring 
and landslide prediction

• Water Infrastructure: Detecting contamination and flow irregularities 
in supply networks

• Coastal Protection: Monitoring sea-level changes and coastal erosion 
with millimeter precision

• Weather and Climate Systems: Enhanced forecasting for 
infrastructure planning

22
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A frame-grab from a Geometrics video, which demonstrates UAV magnetic-field mapping

https://youtu.be/HffTUtm2ocY


Quantum Computing: Optimising Complex 
Infrastructure Networks
Transportation and Traffic Systems

• Route Optimisation: Quantum algorithms solving Auckland's traffic 
congestion

• Public Transit Networks: Real-time optimisation of bus and rail 
schedules

• Port Operations: Container logistics and supply chain optimisation at 
Auckland and Tauranga

• Airport Management: Flight scheduling and ground operations 
optimisation

24
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Quantum Computing: Optimising Complex 
Infrastructure Networks
Energy Infrastructure

• Smart Grid Management: Balancing renewable energy sources with 
demand

• Electricity Network Optimisation: Minimizing transmission losses and 
maximising efficiency

• Energy Storage Systems: Optimising battery placement and charging 
strategies

• Grid Resilience: Rapid response to outages and natural disasters
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Quantum Computing: Optimising Complex 
Infrastructure Networks
Water and Waste Management

• Distribution Network Optimisation: Minimising water loss and 
energy consumption

• Wastewater Treatment: Process optimisation and resource recovery

• Flood Management: Real-time drainage system coordination

• Resource Allocation: Optimising maintenance schedules and crew 
deployment
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Quantum Communications: Securing Critical 
Infrastructure
A. Cybersecurity for Critical Systems

• Power Grid Protection: Quantum-safe encryption for SCADA systems

• Water Treatment Security: Protecting against cyber threats to public health

• Transportation Safety: Securing air traffic control and railway signaling

• Financial Infrastructure: Quantum-encrypted banking and payment systems

28



Quantum Communications: Securing Critical 
Infrastructure
B. Emergency Response Networks

• Disaster Communication: Unbreakable communication during 
emergencies

• First Responder Coordination: Secure real-time information sharing

• Public Warning Systems: Authenticated emergency alerts and 
instructions

29
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Logistics and Supply Chain Transformation

A. Port and Maritime Operations

• Container Tracking: Quantum-enhanced GPS for precise cargo 
location

• Ship Routing: Weather optimization and fuel efficiency algorithms

• Automated Cargo Handling: Quantum-controlled robotic systems

• Customs and Security: Enhanced scanning and verification 
technologies

32
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https://quantum-south.com/logistics/optimize-freight-
capacity-with-quantum-computing/

Stowage planning is a combinatorial problem 
Needs to be solved in a strict timeframe



Materials differentiation

@ScienceChiefAu 34

Asbestos

New LiDAR concept –resources and recycling

Pest detection using Q sensors

THz imaging



Logistics and Supply Chain Transformation

B. Road and Rail Freight

• Fleet Management: Real-time optimisation of delivery routes and 
schedules

• Inventory Optimisation: Quantum algorithms for warehouse 
management

• Cross-docking Operations: Streamlined freight transfer at distribution 
centres

• Last-mile Delivery: Urban logistics optimisation for e-commerce 
growth
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Logistics and Supply Chain Transformation

C. Aviation and Air Freight

• Air Traffic Management: Quantum computing for flight path optimisation

• Cargo Scheduling: Maximising aircraft utilization and reducing delays

• Maintenance Optimisation: Predictive maintenance using quantum sensors

• Fuel Efficiency: Route and altitude optimisation for reduced emissions
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• combination of artificial intelligence and quantum 
computing 

• prices 200,000 freight lanes daily across the 
continental United States

• for drayage containers, dry vans, refrigerated units, and 
flatbeds

• up-to-date and competitive pricing information enabling 
rapid and informed decision-making

• accurate and dynamic price quoting
• resource allocation and potentially lower costs for shippers

BATCH Revolutionizes Logistics Pricing 
with AI and Quantum Computing

From their press release 28/10/24



New Zealand-Specific Applications and 
Opportunities
A. Geographic and Geological Advantages

• Alpine Infrastructure: Monitoring avalanche risks and mountain pass 
conditions

• Volcanic Monitoring: Enhanced early warning systems for 
infrastructure protection

• Coastal Infrastructure: Sea-level monitoring and coastal defense 
optimization

• Remote Area Connectivity: Quantum communications for isolated 
communities
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New Zealand-Specific Applications and 
Opportunities
B. Economic Infrastructure Priorities

• Tourism Infrastructure: Optimising visitor flows and transportation 
networks

• Primary Industry Support: Logistics optimisation for agricultural and 
forestry exports

• Urban Development: Smart city applications for Auckland, Wellington 
and Christchurch

• Regional Connectivity: Improving infrastructure links between major 
centres
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Economic Impact and Value Proposition

A. Productivity Gains

• Reduced Maintenance Costs: Predictive monitoring preventing 
expensive failures

• Improved Efficiency: Optimized operations reducing energy and 
resource consumption

• Enhanced Capacity: Better utilisation of existing infrastructure assets

• Reduced Downtime: Faster response to problems and system 
optimisation
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Economic Impact and Value Proposition

B. Competitive Advantages

• Trade Facilitation: More efficient ports and logistics networks

• Business Attraction: Advanced infrastructure attracting international 
investment

• Innovation Hub: Positioning New Zealand as a testbed for quantum 
infrastructure

• Export Opportunities: New Zealand expertise in quantum 
infrastructure solutions

45



Quantum impact and readiness?
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Today

• Could quantum tech help support infrastructure, logistics and 
transport?

• Looking for great ideas

• Start to link up the infrastrucuture, logistics and transport sector with 
quantum
• Speed dating
• Fall in love?

• What are some specific projects?

• Where could these projects get funding?

• Are there business opportunities for any start-ups?

47



Thank you
48
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