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Executive Summary 
The current fibre-based NBN rollout, particularly the final tranche of approximately 

600,000 premises, demonstrates limited cost–benefit justification due to the high 

capital expenditure required relative to the incremental consumer benefits. In 

contrast, IPoAC delivers high-capacity connectivity at a fraction of the cost, with 

natural redundancy and scalability built into the network architecture. 

This submission assesses IP over Avian Carriers (IPoAC) as a credible alternative or 

complementary infrastructure model to Australia’s National Broadband Network 

(NBN). Drawing on centuries of proven reliability in avian communications and 

updated for the digital era through the transport of high-capacity solid-state storage 

by trained homing pigeons, IPoAC offers a unique combination of economic 

efficiency, reliability, environmental sustainability, national security, and innovation 

potential. 

IPoAC provides multiple advantages for end-users: it ensures affordable, reliable, 

and future-proof connectivity, supports high-bandwidth data delivery suitable for 

modern applications, and maintains service continuity even in conditions that 

challenge conventional fibre networks. Moreover, it offers significant national 

security benefits, being immune to cyberattack and resilient to physical or 

electromagnetic disruptions. 

Environmental benefits are also substantial. IPoAC minimises land disruption, reduces 

energy consumption, and produces virtually no electronic waste, aligning with 

Australia’s objectives for sustainable infrastructure development. Additionally, 

adopting IPoAC stimulates economic activity, generates new industries and 

employment opportunities, and encourages innovation in biologically inspired 

networking. 

In light of these findings, we respectfully propose that NBN Co: 

1. Introduce a wholesale IPoAC product to complement or replace portions of 

the fibre network where cost efficiency is limited. 

2. Consider rebranding as the National Carrier Pigeon Network (NCPN) to reflect 

this innovative approach. 

IPoAC represents a forward-looking telecommunications solution that aligns with the 

long-term interests of end-users, promotes efficiency and competition, and delivers 

tangible economic, environmental, and security benefits. 
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History of Avian Carriers 
The use of pigeons as messengers dates back thousands of years, forming one of 

humanity’s earliest and most reliable communication networks. Historical records 

indicate that carrier pigeons were used in ancient Egypt, Greece, and Rome to 

transmit vital information across long distances, often in circumstances where other 

means of communication were unavailable or impractical. 

During the 19th and 20th centuries, carrier pigeons became indispensable in both 

civilian and military contexts. They were employed to relay news, commercial 

messages, and urgent communications across cities and regions before the advent 

of telegraphy and telephony. 

Military Service and the Dickin Medal 

Carrier pigeons demonstrated extraordinary reliability during wartime, often 

operating under extreme risk: 

World War I – Pigeons were used extensively to convey battlefield intelligence. One 

of the most famous pigeons, Cher Ami, successfully delivered 12 messages over 25 

miles of hostile terrain, saving approximately 194 soldiers despite sustaining multiple 

injuries. 

World War II – The RAF and Allied forces relied 

on pigeons when radio communications were 

jammed or compromised. Several pigeons, 

including Winkie and GI Joe, were awarded the 

Dickin Medal, the animal equivalent of the 

Victoria Cross, for delivering critical intelligence 

that directly saved lives1. 

 

Transition to Modern Data 

Transmission 

Building on this history, the Internet Engineering Task Force (IETF) formalised IP over 

avian carriers through RFCs 1149, 2549, and 6214, defining protocols for 

encapsulating IP packets within pigeon-carried storage media. This evolution 

illustrates a continuous thread from ancient messenger systems to a modern, high-

capacity, biologically powered data transport network, demonstrating that the 

principles underpinning avian communication remain relevant in today’s digital 

economy. 

The long-standing reliability, robustness, and adaptability of pigeons as messengers 

provide a compelling foundation for considering IPoAC as a viable alternative or 

complement to fibre-based broadband infrastructure.  

 
1 Dickin Medal Roll of Honour, 1943–1949 

Figure 1 GI Joe Receiving the Dickin 

Medal – August 1946 
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Proposal: IP over Avian Carriers (IPoAC) 
IP over Avian Carriers (IPoAC) is not merely a conceptual model but one formally 

recognised by the Internet Engineering Task Force (IETF) in a series of standards 

documents — RFC 1149, RFC 2549, and RFC 6214. These RFCs collectively define a 

protocol for encapsulating IP packets within avian-carried storage media, 

establishing IPoAC as a legitimate and standards-compliant method of data 

transmission. 

Network Setup 

A national IPoAC deployment would be structured to provide broad coverage, high 

throughput, and seamless integration with existing infrastructure. Key components 

include: 

• Urban and Regional Lofts – Strategically located lofts in metropolitan centres, 

suburban areas, and regional towns to provide consistent end-user access. 

• Routing Infrastructure – Pigeons serve as “packet carriers,” with flocks 

dispatched in timed relays to maintain throughput across different routes. 

• Storage Media – Each bird carries microSD or SSD, encapsulating entire 

datasets within each transmission. 

• Scheduling – Launch and arrival schedules can be automated, with GPS 

logging and RFID tagging used to confirm delivery and provide “packet 

acknowledgement.” 

• Integration with Existing NBN – Ingress/egress nodes would enable pigeons to 

hand off payloads into fibre or wireless backhaul systems where required, 

supporting hybrid operability with minimal transition costs. 

This architecture ensures that IPoAC can operate both as a stand-alone wholesale 

network product and as a redundancy layer for fibre, providing resilience and 

scalability without the high marginal costs associated with physical fibre extension. 
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Technical Capability and Benefits 
The technical potential of IP over Avian Carriers (IPoAC) is frequently underestimated 

due to its unconventional medium. However, when assessed against the practical 

metrics of data transfer — throughput, redundancy, scalability, and end-user 

experience — IPoAC demonstrates characteristics that not only rival but, in many 

respects, surpass conventional fixed-line broadband. The following outlines the 

measurable capabilities of IPoAC and highlights its ability to deliver genuine benefits 

to Australian households and businesses. 

A single pigeon carrying a 1TB solid-state drive over a 100km journey in 

approximately two hours achieves an effective throughput of ~1.1 Gbit/s. This 

substantially exceeds the capacity of many current fixed-line NBN connections, 

particularly in regional and suburban areas where backhaul limitations persist. 

Redundancy 

• Packet Duplication – Multiple pigeons can carry identical payloads, ensuring 

data integrity even in the event of individual carrier loss. 

• Routing – If one bird is delayed or fails to arrive, others provide seamless 

delivery, analogous to multipath packet routing in conventional networks. 

Scalability 

• Exponential Growth – Breeding programs allow natural and low-cost 

expansion of network “nodes” over time. 

• Load Balancing – Larger flocks can be dispatched during periods of peak 

demand, ensuring sustained throughput. 

Unlike many consumer experiences on fibre services — where high-definition video is 

prone to fragmenting into slideshow-like sequences — IPoAC guarantees the 

delivery of complete high frame rate video files in bulk, ensuring smooth and 

uninterrupted playback. 
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Economic Efficiency Benefits 
The capital costs of the fibre-based NBN have exceeded $50 billion, while an IPoAC 

deployment could be achieved at an estimated less than $50 million nationally. This 

order-of-magnitude difference in expenditure highlights the potential for IPoAC to 

deliver connectivity outcomes at a fraction of the cost borne by taxpayers and 

consumers under the existing model. 

Notably, NBN Co’s current fibre upgrade program — particularly the rollout to the 

final 600,000 premises — does not present a clear or adequate cost–benefit case. 

The marginal cost of extending fibre to these households is disproportionately high 

relative to the incremental consumer benefits, especially when compared with the 

capital-light and infinitely scalable potential of IPoAC. It is therefore appropriate that 

the ACCC encourage NBN Co to consider lower-cost, innovative alternatives such 

as IPoAC to ensure infrastructure investment delivers genuine economic efficiency. 

Comparative Efficiency Table 

Metric Fibre NBN IPoAC (Pigeon Network) 

Capital Cost >$50B <$50M (est.) 

Upgrade Path Hardware retrofits Breeding programs 

Latency (per packet) ~10–40ms ~2 hours (bulk) 

Bandwidth (bulk) Limited by backhaul >1TB per bird (~1.1Gbit/s) 

Resilience Prone to cuts/cyber 

attack 

Flocks, independent 

Environmental Impact High Very low 

This comparison demonstrates that IPoAC offers superior economic efficiency, while 

still providing capacity to meet modern data demands. Importantly, it aligns directly 

with the ACCC’s mandate to encourage efficient infrastructure provision, promote 

competition, and ensure consumers benefit from sustainable, lower-cost network 

investments. 
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Reliability 
Pigeons’ natural homing instincts make IPoAC 

an inherently reliable mode of 

communication. Unlike fibre infrastructure, 

which is vulnerable to construction damage, 

power outages, or cyberattacks, IPoAC is self-

powered, biologically redundant, and 

immune to external network intrusion. 

Instances of “packet loss” are rare. One oft-

cited historical anomaly occurred when 

General Melchett’s beloved carrier pigeon 

Speckled Jim was shot by Captain Edmund 

Blackadder — an isolated case that 

underscores human interference rather than 

any systemic deficiency in the avian 

communication model2. 

Historical Case Study: Military Communications 

During both World Wars, pigeons were extensively deployed for critical 

communications across enemy lines. Notably: 

• In WWI, a pigeon named Cher Ami delivered 12 messages over 25 miles of 

war-torn terrain, successfully guiding allied forces and saving approximately 

194 soldiers despite sustaining multiple injuries. 

• In WWII, the RAF and Allied forces relied on pigeons to carry reconnaissance 

and operational messages when radio communications were jammed or 

unavailable. Several pigeons, including Winkie and GI Joe, were awarded the 

Dickin Medal for delivering crucial intelligence that directly saved lives3. 

These historical examples demonstrate that pigeons can reliably transport critical 

information under conditions far more challenging than any typical fibre network 

environment. 

Redundancy 

Multiple pigeons can be dispatched with duplicate payloads, ensuring successful 

delivery even if an individual carrier is delayed or lost. This flock-based approach 

significantly reduces the risk of complete communication failure, making IPoAC 

inherently more resilient than single-threaded fibre backhaul. 

  

 
2 BBC, Blackadder Goes Forth, 1989 
3 Dickin Medal Roll of Honour, 1943–1949 

Figure 2 Convicted Flanders Pigeon Murderer 

Captain Edmund Blackadder shooting 

General Melchett’s beloved Speckled Jim – 

Circa 1917- colourised 
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Comparative Reliability Table 

Failure Point Fibre NBN IPoAC (Pigeon Network) 

Physical 

Damage 

construction damage, cable 

faults 

Minimal (birds reroute naturally) 

Power 

Dependency 

Requires continuous 

electricity 

Self-powered (biological 

propulsion) 

Cybersecurity 

Risks 

Vulnerable to hacking & 

malware 

Immune to digital intrusion 

Redundancy Single-thread backhaul links Multiple carriers (flock 

redundancy) 

Historical 

Reliability 

Frequent outages in regional 

areas 

Proven since antiquity; rare 

anomalies 

This combination of historical precedent and modern redundancy strategies 

underscores that IPoAC offers robust systemic resilience, particularly in scenarios 

where reliability is critical to end-users and national interests. 

 

. 
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National Security Benefits 
Beyond everyday reliability, IP over Avian Carriers (IPoAC) provides unique 

advantages in terms of national security, making it an attractive complement to 

conventional telecommunications infrastructure. 

Cybersecurity Immunity 

Unlike fibre, satellite, or wireless networks, IPoAC is inherently immune to 

cyberattacks. Data is physically transported within secure storage modules carried 

by pigeons, making remote interception, malware injection, or hacking virtually 

impossible. Any attempt at tampering requires physical access to the carrier — a risk 

that is easily detected and mitigated. 

Electromagnetic and EMP Resilience 

IPoAC is unaffected by electromagnetic interference, solar storms, or intentional 

electromagnetic pulse (EMP) attacks. Biological carriers do not rely on electrical or 

digital signalling, eliminating a critical vulnerability present in conventional fibre and 

satellite infrastructure. 

Decentralised Architecture 

The distributed nature of an IPoAC network — with multiple lofts and independent 

flocks operating simultaneously — ensures that there is no single point of failure. Even 

in the event of localized disruption, communication continues uninterrupted across 

the network. 

Secure Historical Precedent 

Historical deployment of pigeons during wartime illustrates the security advantages 

of IPoAC: 

• In WWI and WWII, pigeons were successfully used to transmit military 

intelligence when radio networks were compromised or subject to enemy 

interception. 

• Pigeons carrying vital messages were rarely captured, and several received 

the Dickin Medal for bravery, highlighting their reliability and operational 

security4. 

In summary, IPoAC offers a communications platform that is highly secure, resilient to 

physical and digital attacks, and capable of operating independently of 

conventional electrical infrastructure. These characteristics make it a valuable 

strategic asset in the national interest, particularly for critical communications in 

times of emergency or cyber threat. 

 

 
4 Dickin Medal Roll of Honour, 1943–1949 
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Environmental Benefits 
IP over Avian Carriers (IPoAC) presents a significant environmental advantage over 

conventional fibre-based networks. Unlike fibre deployment, which requires 

extensive trenching, cabling, and electricity-intensive infrastructure, IPoAC relies on 

biologically powered carriers, drastically reducing both energy consumption and 

ecological disturbance. 

Key environmental benefits include: 

• Low Carbon Footprint – Pigeons rely on natural feed rather than fossil fuels, 

and their energy efficiency is far greater than that of powered network 

nodes. 

• Minimal Land Disruption – IPoAC requires lofts rather than widespread 

excavation, preserving urban and rural landscapes. 

• Sustainable Lifecycle – Carrier pigeons do not produce electronic waste, and 

their breeding programs naturally maintain population levels without requiring 

resource-intensive manufacturing. 

By reducing energy use and physical disruption, IPoAC aligns with national 

objectives for sustainable infrastructure investment while maintaining high-capacity 

data transmission. 
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Long-Term Interests of End Users 
At its core, the purpose of any national telecommunications network is to serve the 

people who rely on it daily. IP over Avian Carriers (IPoAC) offers a solution that meets 

this objective in a unique and tangible way. 

For consumers, affordability is a central benefit. By dramatically reducing capital 

and operational costs compared to fibre, IPoAC allows wholesale savings to flow 

directly through to retail pricing, ensuring that broadband access is not a luxury but 

a basic utility for all households and businesses. 

Service continuity is another cornerstone of IPoAC’s appeal. Flock-based 

redundancy and a decentralised network design mean that communications are 

rarely interrupted. Even in circumstances that might cripple conventional fibre 

networks — such as natural disasters, power outages, or infrastructure damage — 

pigeons continue to deliver critical data reliably, safeguarding both everyday 

internet use and essential services. 

Finally, IPoAC is inherently future-proof. The network can scale naturally: additional 

lofts and carefully trained flocks expand capacity in line with growing demand. This 

ensures that Australians will continue to benefit from high-capacity, reliable 

connectivity as the digital economy evolves, without the need for repeated, costly 

infrastructure overhauls. 

Taken together, these factors demonstrate that IPoAC supports the ACCC’s 

statutory objectives of providing reliable, efficient, and affordable 

telecommunications services, while also ensuring the network remains adaptable, 

resilient, and aligned with the long-term interests of all end users. 
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Wider Economic Benefits and Innovation 
Stimulating economic growth and fostering competition are essential objectives for 

Australia’s telecommunications sector. Adoption of IP over Avian Carriers (IPoAC) 

presents multiple opportunities to deliver these outcomes while encouraging 

innovation in both traditional and emerging industries. 

Industry and Employment Opportunities 

An IPoAC network would give rise to a new ecosystem of ancillary services, 

including: 

• Avian Logistics and Training – Breeding, training, and maintaining carrier 

pigeons as a skilled workforce. 

• Veterinary Care and Biosecurity – Supporting animal health, welfare, and 

compliance with regulatory standards. 

• Loft Construction and Urban Planning – Designing, constructing, and 

maintaining pigeon lofts integrated with urban and regional infrastructure. 

• Data Integration and Hybrid Network Services – Developing systems for 

handoff between IPoAC and conventional fibre or wireless networks. 

These activities create highly localised and sustainable employment opportunities, 

while supporting innovation in biotechnology, logistics, and communications 

technologies. 

Innovation and Research Potential 

IPoAC also provides a platform for research and development in: 

• Biologically Inspired Networking Protocols – Exploring nature-based solutions 

for routing, redundancy, and distributed communications. 

• High-Throughput, Low-Energy Data Transport – Studying ways to leverage 

natural carriers for environmentally sustainable data delivery. 

• Hybrid Telecommunications Models – Integrating avian networks with 

conventional fibre, wireless, and satellite infrastructure to create robust, 

resilient communication systems. 

By fostering competition, entrepreneurship, and innovation, IPoAC not only supports 

direct economic growth but also aligns with broader national objectives to maintain 

a competitive, adaptive, and future-ready communications sector. 

  



 

13 | N B N  C o  S A U  R e p l a c e m e n t  M o d u l e  -  P u b l i c  S u b m i s s i o n  

   I n t e r n a t i o n a l  C o n f e d e r a t i o n  o f  A v i a n  C a r r i e r s  
 

Summary 
In conclusion, IP over Avian Carriers (IPoAC) represents a credible, cost-effective, 

and environmentally sustainable alternative or complement to Australia’s current 

fibre-based National Broadband Network (NBN). Building on centuries of proven 

reliability, decorated wartime service, and modern technical viability, IPoAC delivers 

clear benefits in economic efficiency, resilience, environmental sustainability, 

security, and innovation potential. 

Key points include: 

• Economic Efficiency – IPoAC requires orders of magnitude lower capital 

expenditure than fibre upgrades, particularly in areas where NBN’s last 

tranche of 600,000 premises demonstrates limited cost–benefit justification. 

• Reliability and Security – Pigeon-based networks offer self-powered, 

decentralised, and cyber-immune communication, with historical precedent 

for delivering mission-critical messages under adverse conditions. 

• Environmental Sustainability – IPoAC avoids energy-intensive infrastructure, 

reduces land disturbance, and produces minimal electronic waste. 

• Long-Term Consumer Benefits – Affordable, scalable, and high-capacity data 

delivery ensures that end-users’ interests are prioritised over inefficient capital-

intensive solutions. 

• Wider Economic and Innovation Benefits – IPoAC stimulates new industries, 

creates local employment, and encourages research in biologically inspired 

communications technologies. 

Recommendations 

In light of these findings, we respectfully recommend that the ACCC: 

1. Support the introduction of an IPoAC wholesale product by NBN Co, providing 

Australians with access to a lower-cost, resilient, and environmentally 

sustainable network. 

2. Consider rebranding NBN Co as the National Carrier Pigeon Network (NCPN) 

to reflect its adoption of innovative avian-based data transport. 

3. Facilitate regulatory settings that allow IPoAC to operate alongside or in 

competition with conventional fibre services, ensuring that efficiency, 

consumer choice, and innovation are maximised. 

By adopting IPoAC, Australia can achieve a forward-looking telecommunications 

network that aligns with the long-term interests of end-users, promotes competition 

and innovation, and delivers significant economic, environmental, and national 

security benefits.  
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