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WHAT THE INDUSTRY IS NOT 
TALKING ABOUT
Aviation has never lacked ambition.
What it sometimes lacks is pause.

As new aircraft types enter service, 
artificial intelligence becomes more deeply 
embedded in cockpits and operations 
centres, and certification milestones are 
announced across the industry, a parallel 
story is unfolding more quietly — one 
shaped by assumptions left untested and 
questions left politely unasked.

This February edition of World Airnews is about those 
questions.
	 Aviation’s Blind Spots is not an argument against 
innovation. On the contrary, it recognises that progress 
is already underway, often at a pace that outstrips the 
industry’s ability to absorb it consistently. The challenge 
lies not in innovation itself, but in what follows: how 
systems interact in real operations, how pilots adapt in 
dynamic environments, how regulators respond across 
borders, and whether resources — human, technical, 
and institutional — are keeping pace with the complexity 
now entering service.

	 The aircraft and case studies featured in this issue 
share a common thread. They are not concepts or 
projections. They are operational realities. Yet each 
reveals a different form of blindness — from fragmented 
certification frameworks and under-examined transition 
phases, to artificial intelligence embedded so deeply 
within mainstream fleets that it is rarely discussed at all.
	 This edition also confronts uncomfortable human 
factors. Simulation remains indispensable, but it is not 
infallible. Automation is powerful, but it is not neutral. 
Infrastructure once assumed to be stable is increasingly 
exposed as a point of systemic vulnerability rather than 
resilience.
	 Even unmanned aircraft are beginning to enter 
conventional airspace environments, with automated 
approaches and landings no longer theoretical. 
	  Procedures will follow — and with them, new 
operational and regulatory pressures.
	 FLAREPATH exists to illuminate the runway ahead — 
not with hype, but with clarity. This issue invites readers 
to look beyond familiar narratives and consider where 
aviation’s next safety and operational challenges are 
most likely to emerge, not in the distant future, but 
already taking shape.
	 Because in aviation, what we fail to see clearly is 
often what matters most.

Image Credit:  PNG Tree
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maintenance and fuel optimisation to flight planning, 
crew rostering and safety analytics.
	 Yet operational outcomes remain uneven. While AI 
adoption is widespread, clear, measurable productivity 
gains at network scale are difficult to isolate and harder 
still to prove. Operators frequently report improved 
insight and situational awareness, but are cautious 
about attributing decisive efficiency gains directly to AI 
systems.
	 This gap between investment and proof is 
not a failure of technology. It reflects the reality 
of an industry where safety margins are narrow, 
accountability is explicit, and change must be 
demonstrably correct before it can be considered 
useful.

From Automation to Intelligence

Aviation has long relied on automation. Autopilots, 
flight management systems and auto-throttles have 
been standard for decades, executing deterministic 
logic within carefully defined bounds.
	 AI represents a different class of capability. Rather 
than following pre-programmed rules alone, AI 
systems can analyse large datasets in real time, identify 
patterns invisible to humans, anticipate outcomes, 
and offer ranked recommendations with associated 
confidence levels.
	 This shift from automation to intelligence underpins 
aviation’s next technological phase. Crucially, it does 

From Promise to Proof

Artificial intelligence and autonomous systems now sit 
at the centre of aviation’s forward-looking strategy. 
	  Airlines, aircraft manufacturers, airports, air 
navigation service providers and technology firms have 
invested heavily in AI-enabled tools, from predictive 

Artificial intelligence is everywhere in 
aviation’s future narrative, yet far less 
visible in day-to-day airline productivity. 	
	 Between promise and runway sits a 
gatekeeper the technology sector rarely 
encounters: certification discipline, 
traceability requirements, and a safety 
culture that treats “mostly right” as 
unacceptable.
	 Aviation is not resisting innovation. It  
is insisting that innovation earns trust.

AI & AUTONOMY: 
SCEPTICS AT 
THE GATE

Image Credit:  Quantum Communications
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not remove humans from the loop. It reshapes how 
judgement is supported.

Where AI Delivers Today

AI has found its most credible role in decision support, 
particularly where it augments rather than replaces 
human authority.
	 Predictive maintenance is often cited as the clearest 
success. Machine-learning models analyse component 
health data, fault histories and operational parameters 
to identify anomalies earlier. Airlines report fewer 
unscheduled events and improved parts planning, 
although gains are typically incremental and intertwined 
with broader digital maintenance programmes.
	 Fuel optimisation and flight planning tools 
demonstrate similar value. By dynamically evaluating 
weather, routing, aircraft performance and airspace 
constraints, AI improves planning quality. In practice, 
however, air traffic flow restrictions, weather deviations 
and airline operating policies limit how much theoretical 
optimisation can be realised.
	 Across these domains, the pattern is consistent. AI 
improves decision quality and consistency, but rarely 
eliminates workload or operational friction altogether.

The Future Cockpit: Authority Retained, 
Insight Enhanced

Nowhere is the AI debate more sensitive than on the 
flight deck. The future cockpit will not remove pilots. It 
will elevate them.
	 Next-generation systems are expected to monitor 
aircraft state, environmental conditions and pilot inputs 
continuously, identify developing threats earlier than 
traditional alerts, and prioritise information to reduce 
cognitive overload. During abnormal situations, AI could 
rapidly simulate recovery paths and present ranked 
options to the crew, supporting decision-making under 
time pressure.
	 Workload management is central to this vision. 
Rather than flooding crews with alerts, AI can 
contextualise information, highlighting what matters 
most in that moment.
	 Human authority remains absolute. AI advises; pilots 
decide.

Autonomy: Incremental, Not Instant

Full autonomy in commercial passenger aviation 
remains a long-term prospect, shaped as much by 
regulation and public trust as by technical capability.
	 Progress is most visible in bounded domains. Cargo 
operations, advanced taxi systems, auto-landing 
enhancements and single-pilot support concepts 
are advancing more rapidly, allowing the industry to 
validate technology, safety cases and human-machine 
interaction models incrementally.
	 Autonomy in aviation will not arrive as a single leap. 
It will emerge through carefully constrained capabilities, 
each introduced within defined operational envelopes.

AI Before Wheels-Up

AI’s most immediate impact is often felt long before an 
aircraft leaves the gate.
	 In flight planning and dispatch, AI-driven tools 
integrate weather models, NOTAMs, airspace 
constraints, fuel pricing, aircraft performance and 
historical delay data to recommend optimal scenarios. 	
	 Plans are updated continuously as conditions change, 
improving resilience as much as efficiency.
	 In maintenance, predictive health monitoring 
shifts operations from reactive to anticipatory. By 
analysing sensor data and usage patterns, AI can predict 
degradation, recommend maintenance windows and 
reduce unscheduled groundings. These benefits directly 
enhance safety while improving fleet availability.

Air Traffic Management: The Critical 
Enabler

If AI is to reshape aviation meaningfully, air traffic 
management is where its impact may be most 
transformative.
	 Predictive traffic flow management allows systems 
to anticipate congestion hours or days in advance, 
smoothing traffic flows, adjusting departure slots and 
rerouting aircraft strategically. This moves ATM from 
reactive control towards proactive orchestration.
	 In control centres, AI will not replace controllers. It 
will assist them by detecting conflicts earlier, proposing 
resolution strategies and managing complexity in 
increasingly dense and diverse airspace. As drones, 
urban air mobility vehicles and space operations expand, 
such assistance becomes essential.

Trust, Transparency and Regulation

AI’s success in aviation depends not only on capability, 
but on trust.
	 Regulators increasingly emphasise explainable AI, 
clear human-machine responsibility boundaries and 
robust validation frameworks. Aviation’s safety culture 
demands that systems be predictable, auditable and 
resilient. Black-box intelligence has no place in a safety-
critical domain.

Certification Friction Explained

The most formidable barrier to AI-driven autonomy lies 
not in technology, but in certification.
	 Aviation certification frameworks are built on 
deterministic assumptions: systems must respond 
predictably and repeatably within defined bounds. 	
	 Machine-learning systems derive behaviour from 
training data and statistical inference, complicating 
traditional verification and validation processes.
	 This tension is most acute for airborne systems. 
While ground-based tools can be updated iteratively, 
certified onboard systems are locked to approved 
baselines. Meaningful behavioural change can trigger 
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re-certification, undermining one of AI’s core strengths: 
adaptability.
	 Regulators acknowledge this challenge. Their 
response has been cautious but deliberate. AI may 
assist certified systems, but is rarely permitted to be the 
certified system itself.

Traceability: The Hidden Constraint

Traceability has emerged as one of the least visible, yet 
most significant, constraints on aviation AI.
	 In regulated environments, performance alone is 
insufficient. Authorities and operators must understand 
how a system behaves, why it behaves that way, and 
how outputs can be reproduced and audited. 		
	 Maintaining auditable links between training data, 
model versions and operational decisions introduces 
cost and organisational complexity, particularly for 
airlines operating mixed fleets and legacy IT systems.
	 Responsibility further complicates deployment. 
When AI influences decisions, accountability remains 
human. Investigators and insurers require clear causal 
chains.
	 The paradox is clear: the more adaptive an AI system 
becomes, the harder it is to certify, audit and legally 
defend.

What Changes Next

AI and autonomy will continue to advance, but within 
tighter boundaries than early narratives suggested.
	 Near-term deployment will favour constrained AI 
operating within clearly defined envelopes, supervised 
autonomy with explicit human oversight, and 
incremental certification of discrete functions rather 
than end-to-end systems.
	 International coordination is progressing, but 
harmonisation across jurisdictions will take time.  
	 Aviation’s risk-based philosophy ensures that 
progress remains evolutionary rather than dramatic.

Conclusion: Innovation on Aviation’s 
Terms

AI is not a future add-on. It is becoming aviation’s 
strategic foundation, from decision support on the 
ground to intelligent assistance in the cockpit and 
predictive air traffic management.
	 The sceptics at the gate are not resisting progress. 
They are defending an industry that cannot tolerate 
ambiguity.
	 AI already delivers value in aviation, but its most 
ambitious promises collide with non-negotiable 
requirements for predictability, accountability and proof. 	
	 In aviation, innovation does not succeed by moving 
fast. It succeeds when it can be trusted.

Image Credit:  H160M Mock up AI
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AIRBUS A350: THE INTELLIGENCE 
FLYING QUIETLY INSIDE THE WORLD’S 
AIRLINES
How data-driven decision support is reshaping operations without challenging the cockpit

When advanced technology in aviation 
is discussed, attention often gravitates 
towards autonomy and future aircraft 
concepts. Yet some of the most 
consequential changes are already 
embedded deep inside today’s airline 
fleets. The Airbus A350 may appear to be 
a conventional modern widebody, but 
behind the cockpit door it increasingly 
relies on data-driven decision support 
systems that shape operational outcomes 
long before a pilot ever touches the 
controls.
The A350 has long represented the state of the art in 
commercial aviation: advanced aerodynamics, efficient 
engines, and a cockpit designed around human-centred 
automation. A quieter evolution is now under way — 
not defined by new hardware, but by how aircraft data 
is analysed, interpreted and acted upon across airline 
operations.

	 This is not about replacing pilots or redefining 
authority. It is about how intelligence, delivered through 
advanced analytics and predictive monitoring, has 
become operationally indispensable without being 
overtly visible.

A Digitally Native Aircraft

The A350 was conceived as a data-rich platform from 
the outset. Thousands of sensors continuously monitor 
systems across the airframe, engines and avionics, 
generating detailed operational data on every flight.
	 That information feeds onboard monitoring systems 
and, critically, ground-based analytics platforms used by 
airlines and maintenance organisations. These platforms 
identify patterns, detect emerging issues and support 
planning decisions related to maintenance, dispatch 
reliability and fleet utilisation.
	 In practice, many operational decisions are now 
shaped by analytical insight rather than experience 
alone. From an operator perspective, the architecture is 
clear:

09TECHNOLOGY

Image Credit:  Airbus A350 ©Airbus
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•	 	 Long-range widebody designed for medium- and 

long-haul operations
•	 	 Integrated aircraft condition monitoring systems
•	 	 Predictive and prescriptive maintenance intelligence 

delivered via data platforms
•	 	 Human-centred interfaces providing filtered alerts 

and recommendations
None of this is branded as artificial intelligence within 
the aircraft itself. Instead, it reflects a mature evolution 
of algorithmic analysis applied to large-scale operational 
data.

Predictive Maintenance as an  
Operational Safeguard

One of the most significant shifts enabled by the A350’s 
architecture is the move from reactive to predictive 
maintenance.
	 Rather than responding only when faults occur, 
airlines can identify components trending towards 
degradation and intervene earlier. Analytical models 
assess historical performance, environmental exposure 
and real-time behaviour to highlight subtle anomalies 
that traditional threshold-based monitoring might miss.
The practical benefits are well established:
•	 Fewer unscheduled maintenance events
•	 Reduced aircraft downtime
•	 Improved dispatch reliability
•	 More efficient allocation of maintenance resources
These systems increasingly influence decisions such 
as whether an aircraft is released to service, when 
components are replaced, and how aircraft are rotated 
across routes. While these decisions remain firmly 
human-controlled, they are increasingly informed by 
structured analytical insight.

Influence Without Visibility

Here lies an important, and often overlooked, shift.
Unlike highly visible cockpit automation, data-driven 
maintenance and reliability systems rarely provoke 
debate. They are typically viewed as back-office 
optimisation rather than safety-relevant infrastructure.
	 Yet their influence is substantial. Engineers and 
planners are rarely presented with raw datasets 
alone. Instead, they receive prioritised alerts and 
recommendations based on analytical models that rank 
risk, urgency and operational impact.
	 Over time, confidence migrates quietly from 
individual judgement to system-supported insight. 
Responsibility remains human, but the informational 
balance has shifted.

Certification and Operational Reality

Crucially, this evolution does not challenge existing 
certification frameworks.
	 The aircraft itself remains certified as a deterministic 
system. Flight-critical behaviour is unchanged, 
predictable and fully validated. What has evolved is 
the analytical layer surrounding the aircraft — the 

interpretation of its operational health rather than its 
certified behaviour.
	 This distinction matters. The intelligence shaping 
maintenance and dispatch decisions may be 
continuously refined, but it does not alter how the 
aircraft flies or how pilots control it.
	 The A350 therefore illustrates a subtle but important 
reality: modern aircraft can become operationally 
“smarter” without introducing uncertifiable behaviour 
into the cockpit.

From the Pilot’s Seat

For flight crews, the A350 feels familiar and reassuringly 
consistent. Fly-by-wire protections, automation 
philosophy and cockpit ergonomics follow established 
Airbus design principles.
	 Pilots do not interact directly with advanced analytics 
systems. Instead, they operate aircraft whose readiness 
and configuration have often been shaped long before 
arrival at the flight deck. Dispatch decisions, MEL 
strategies and maintenance deferrals are increasingly 
informed by data-driven assessment upstream.
	 The aircraft is flown by humans. Its operational 
context, however, is increasingly curated by intelligent 
systems operating quietly in the background.

Why This Matters

The aviation industry is appropriately cautious about 
autonomy and visible automation. Yet it is often far 
more relaxed about the analytical systems influencing 
operational decisions outside the cockpit.
	 The A350 highlights how advanced analytics have 
already crossed from advisory tools into operational 
influencers — not through disruption, but through 
gradual acceptance.
	 Safety culture depends not only on who has 
authority, but on understanding how decisions are 
informed and how supporting systems can fail. As 
analytical tools become more central to operational 
planning, transparency and governance become just as 
important as technical performance.

The Bottom Line

The A350 does not represent a leap into autonomous 
flight. It represents something more subtle and more 
realistic.
	 Through advanced analytics, predictive maintenance 
intelligence and algorithmic health monitoring, the 
aircraft has become part of a wider decision-support 
ecosystem that improves reliability, efficiency and 
resilience without challenging aviation’s human-centred 
model.
	 From the outside, the A350 looks unchanged. Inside 
the operational system that supports it, however, 
intelligence is quietly reshaping how modern aviation 
really works.
In a sector defined by caution and accountability, that 
may be the most powerful kind of innovation of all.
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WHEN THE AIRCRAFT FLIES ITSELF
Inside Wisk Aero’s Generation 6 autonomous eVTOL

For more than a century, aviation safety, accountability and certification have been 
built around a simple assumption: there is a human pilot on board. With its Generation 
6 autonomous eVTOL, Wisk Aero is challenging that assumption directly — and in 
doing so, exposing one of aviation’s most significant emerging blind spots.

Automation has long existed in aviation, but always in 
support of the pilot. Autopilots, flight-management 
systems and envelope protection have steadily reduced 

cockpit workload, while final authority has remained 
human. Generation 6 represents a fundamental 
departure from that model.

Image Credit:  Generation 6 © Wisk Aero 
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This aircraft is not designed to assist a pilot.
It is designed to operate without one.

Autonomy by design, not adaptation

Unlike many advanced air mobility programmes that 
plan to introduce autonomy incrementally, Wisk’s 
Generation 6 has been conceived from the outset as 
an autonomous aircraft. There are no flight controls in 
the cabin, no expectation of human intervention during 
normal operations, and no fallback assumption that a 
pilot will resolve unexpected events.
	 Instead, the aircraft relies on a highly redundant 
autonomous flight system supported by ground-based 
human supervisors. Responsibility shifts away from an 
individual in the cockpit to a distributed architecture of 
software, sensors and remote oversight.
This distinction is critical. Removing the pilot simplifies 
the physical aircraft, but significantly increases the 
burden placed on system design, validation and 
certification.

A complex aircraft, deliberately simplified

Generation 6 employs a high-wing configuration with 
distributed electric propulsion. Twelve propellers are 
used: six tilting propellers providing vertical lift and 
forward flight, and six fixed vertical-lift propellers 
providing redundancy during hover and transition.
	 This architecture is not primarily about performance. 
It is about fault tolerance.

	 By distributing propulsion across multiple 
independent units, the aircraft is designed to tolerate 
failures without catastrophic loss of control — a 
foundational requirement for autonomous passenger 
operations.
	 Manufacturer-stated targets place the aircraft within 
the urban and regional mobility category, carrying four 
passengers at cruise speeds of approximately 120 knots, 
with a range of around 90 miles including reserves, and 
typical operating altitudes between 2,500 and 4,000 
feet.

Ground-based supervision, not remote 
piloting

A common misconception about autonomous flight is 
that aircraft are “remotely flown” from the ground. Wisk 
is explicit that this is not the case.
	 Ground-based supervisors do not actively fly the 
aircraft. They monitor multiple flights simultaneously, 
supported by system alerts and health-monitoring 
tools. Intervention is intended to be procedural and 
exceptional, not continuous.
	 The aircraft’s autonomous system manages 
navigation, separation, flight control and contingency 
responses as part of normal operation.

This raises new operational and regulatory questions:
•	 how many aircraft can one supervisor oversee safely?
•	 what constitutes intervention versus control?
•	 where does responsibility sit during abnormal events?

Image Credit:  Gen 6 © Wisk Aero 



These questions are not theoretical. They are central to whether autonomous 
passenger flight can be scaled safely.

Certification at the edge of the rulebook

Perhaps the most consequential aspect of Generation 6 is its certification 
ambition. The programme is positioned as a candidate for type certification as an 
autonomous passenger aircraft — a first-of-its-kind challenge.
	 Removing the pilot does not simplify certification. It shifts every safety 
responsibility previously carried by a human into software, system logic and 
validation evidence.
	 In traditional aviation, the pilot forms part of the safety case. In autonomous 
flight, every foreseeable scenario must be anticipated, coded, verified and 
demonstrated to a regulator in advance.
	 Certification therefore extends beyond flight performance into decision-
making logic: how ambiguity is handled, how risks are prioritised, and what 
“conservative behaviour” means when expressed in code.

The real blind spot: accountability

Public discussion around autonomous aviation often focuses on technology 
maturity or public acceptance. Generation 6 exposes a deeper blind spot.
	 Aviation’s regulatory, legal and cultural frameworks are fundamentally 
human-centric. Accountability, liability and oversight models assume a pilot who 
can be trained, certified, sanctioned or removed.
	 Autonomous systems do not fit neatly into that paradigm.
	 As Wisk’s Generation 6 advances through development and certification, it is 
forcing the industry to confront unresolved questions about responsibility, trust 
and authority — not in theory, but in a flying, passenger-carrying aircraft.

A test case for the industry

Whether or not Generation 6 becomes the first certified autonomous passenger 
aircraft, its significance is already clear.
	 It is a practical test of whether aviation is prepared to accept autonomy as 
a primary flight authority — not an assistant, not a backup, but the system in 
charge.
	 For an industry built on human accountability, that may be the most 
consequential blind spot of all.

Image Credit:  Gen 6 Interior © Wisk Aero 
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BOEING MQ-28 “GHOST BAT”: WHEN 
AUTONOMY BECOMES OPERATIONAL
Artificial intelligence and autonomy 
in aviation are often framed as future 
capabilities. In military aviation, they 
are already being fielded in practical 
forms. The Boeing MQ-28 Ghost Bat, 
developed by Boeing Australia and 
supported through collaboration with 
the Royal Australian Air Force (RAAF), 
is an uncrewed Collaborative Combat 
Aircraft (CCA) designed to operate as 
a force multiplier alongside crewed 
aircraft.

The Ghost Bat matters not because it removes a pilot 
from the aircraft, but because it advances a model 
of warfare built around human–machine teaming 
— where a human commander sets intent and 
constraints, and the aircraft is designed to execute 
tasks within that framework at machine speed. 

A New Category: Collaborative Combat 
Aircraft

Boeing describes the MQ-28 as an uncrewed CCA 
designed to team with existing military aircraft, 
delivering operational relevance, persistence and 
survivability in contested environments. 

Image Credit:  MQ-28 Ghost Bat © Boeing
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The RAAF positions Ghost Bat as a “pathfinder” for 
integrating autonomous systems and AI to create smart 
human–machine teams — a framing that emphasises 
collaboration rather than remote piloting in the 
traditional drone sense. 

What We Can Say Publicly About Capability

Many programme details remain classified, but 
Australia’s Defence communications have publicly 
described key characteristics, including:
•	 	 Length: 11.7 metres
•	 	 Range: exceeding 2,000 nautical miles
•	 	 Operating altitude: up to 40,000 feet
•	 	 Fighter-compatible speeds: described as compatible 

with fighter aircraft 
These published figures support the programme’s intent: 
an uncrewed aircraft capable of operating at meaningful 
ranges and altitudes alongside crewed platforms. 

The Authority Shift: From Control to Trust

The most consequential change introduced by aircraft 
like the MQ-28 is not simply automation, but the 
delegation of execution. In fast-moving environments, 
humans cannot process sensor data and respond at 
machine speed.  
	 Human–machine teaming therefore relies on systems 
that can fuse data, recognise patterns and act within 
constraints. 
	 This is where aviation’s authority model begins to 
change. The human remains responsible and sets intent, 
but the aircraft is designed to contribute operational 
value through autonomous systems that reduce 

workload and compress decision cycles. 
	 The blind spot is subtle: as trust increases, delegation 
expands. What begins as assistance can become 
operational reliance.

Lessons for Civil Aviation

It would be a mistake to treat the Ghost Bat as irrelevant 
to civil aviation. Many technologies migrate from 
defence to civil domains once their value is established 
— not necessarily in their most extreme forms, but 
in their enabling components: sensing, data fusion, 
resilient autonomy and human–machine interface 
design.
	 The MQ-28 highlights a trajectory civil aviation will 
increasingly face: not “pilot versus machine,” but how 
humans retain accountable command while increasingly 
delegating execution to automated systems in complex 
environments. 

Why This Matters

The MQ-28 is significant because it demonstrates how 
quickly autonomy becomes normal once it proves 
operationally useful. 
	 The military context may differ, but the underlying 
governance questions travel:  Where does authority 
sit? How is behaviour assured? What happens when the 
system fails — and who can explain why? 
	 In that sense, Ghost Bat is not only a story about 
future air combat. It is a case study in the next phase of 
aviation: a world where the most time-critical actions 
may be executed by systems, while humans remain 
accountable for outcomes.

Image Credit:  MQ-28 Ghost Bat © Boeing
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CERTIFICATION DELAYS AND 
REGULATORY DRAG
Aircraft technology is advancing rapidly, 
but certification is no longer keeping 
pace. Across global aviation, regulatory 
processes designed for an earlier 
generation of aircraft are being stretched 
by increasing system complexity, 
lengthening approval timelines, delaying 
fleet renewal and slowing the introduction 
of advanced digital and software-driven 
systems.
	 Aviation’s commitment to safety has 
never wavered. Yet the mechanisms that 
guarantee it are under strain, creating 
a growing gap between technological 
capability and operational reality.
From Predictable Timelines to Protracted Processes
Aircraft certification has always been rigorous by 
design. Historically, incremental changes to existing 
aircraft types could progress through certification within 
relatively predictable timeframes, supported by mature 
architectures, established test methodologies and well-
understood regulatory pathways.
That predictability has eroded.

	 Modern aircraft programmes — including derivatives 
of existing designs — now routinely require several 
years to achieve full certification. Clean-sheet aircraft 
and heavily modified systems can take significantly 
longer. This reflects not a weakening of regulatory 
discipline, but a sharp rise in software integration, 
system interdependence and the scope of compliance 
demonstration now required.
	 Aviation has never lacked imagination. The industry 
is rich with concepts for cleaner propulsion, smarter 
cockpits and more efficient airframes. Press releases 
regularly promise transformation “within the decade”.
And yet the future keeps missing its boarding call.
The reason is not lack of innovation, but the long, careful 
march between a promising idea and a certified aircraft 
permitted to fly in shared airspace.

Certification Is No Longer Linear

Certification today is rarely a simple sequence of tests 
followed by approval. It is an iterative process involving 
parallel system validation, data review, flight testing and 
coordination between multiple authorities.
	 As systems interact more tightly, changes in one 
domain increasingly trigger scrutiny across others. 
Demonstrating compliance now requires deeper cross-

 © WAN
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disciplinary analysis than in previous generations of 
aircraft.

Why Certification Takes Longer Now

Several structural factors are driving longer certification 
timelines.
	 First, aircraft systems have become deeply 
interconnected. Changes to avionics, flight controls 
or propulsion increasingly affect multiple certification 
domains simultaneously.
	 Second, regulatory scrutiny has intensified. High-
profile safety events over the past decade have 
led authorities to strengthen oversight, expand 
documentation requirements and recalibrate delegation 
models. While this has reinforced safety outcomes, it has 
also added time and procedural complexity.
	 Third, certification resources are finite. Regulators 
are managing expanding workloads across commercial 
aircraft, business aviation, new propulsion technologies 
and emerging operational concepts, often without 
proportional growth in specialist staffing.
	 In aviation, innovation rarely fails outright. It queues.
Unlike most industries, aviation cannot “ship now and 
patch later”. Every system must demonstrate acceptable 
behaviour not only in normal operation, but under 
degraded, abnormal and compound failure conditions. 	
	 That scrutiny is why flying remains exceptionally 

safe — and why even modest changes can take years to 
approve.

Software, Automation and the Assurance 
Challenge

One of the most disruptive pressures on certification 
frameworks comes from increasingly software-defined 
systems and advanced automation.
Traditional certification assumptions are rooted in 
deterministic behaviour. Systems are expected to 
respond predictably to defined inputs, with failure 
modes that can be analysed exhaustively.
	 Advanced decision-support logic, adaptive 
automation and data-driven optimisation challenge 
these assumptions. While such systems may not be 
“learning” in an operational sense, their complexity and 
configurability complicate traceability, validation and 
assurance.
	 Regulators have openly acknowledged that existing 
standards were not written with these architectures in 
mind. Exploratory guidance is emerging, but globally 
harmonised approaches remain in development.
	 As a result, manufacturers pursuing advanced flight 
deck functions or higher levels of automation often face 
longer and less predictable certification pathways — not 
because the technology is unworkable, but because 
assurance models are still evolving.
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The Cost of Delay for Airlines and OEMs

Extended certification timelines have tangible 
consequences.
	 For airlines, delayed certification means delayed 
deliveries. Fleet renewal plans slip, older aircraft remain 
in service longer, and anticipated gains in fuel efficiency 
and reliability are postponed. Operating costs, emissions 
performance and network flexibility all suffer.
	 For manufacturers, longer certification cycles extend 
development costs and defer revenue. Engineering 
teams, test infrastructure and regulatory engagement 
must be sustained for longer than planned, increasing 
programme risk.
	 These pressures compound existing challenges, 
including production bottlenecks, engine availability and 
supply-chain fragility.

Africa and Southern Africa: The Second 
Queue

While certification delays affect all regions, their impact 
is not evenly distributed.
	 In Africa and Southern Africa, global certification is 
often followed by an additional step: national validation 
and registration by the State of Registry. Even when a 
primary authority approves an aircraft or system, local 
acceptance may still be required before operational use.
	 This can place some African operators in a second 
queue. Smaller fleet sizes and lower delivery volumes 
can mean reduced OEM prioritisation when additional 

validation actions are needed. The result is extended 
time between global certification and local entry into 
service, particularly for newer aircraft types or advanced 
systems.
	 For regions already operating ageing fleets and 
facing capital constraints, these additional delays further 
complicate modernisation.

Can Certification Evolve Without 
Compromising Safety?

Regulators and industry stakeholders recognise the 
need for evolution. Digital certification tools, increased 
use of simulation, virtual testing and earlier regulatory 
engagement during design are all being explored.
	 For advanced automation, the focus is shifting 
toward bounded assurance: certifying systems within 
defined operational envelopes, with explicit limitations, 
monitoring and human authority retained.
These approaches offer progress, but they are 
incremental. Aviation certification will not become fast 
— nor should it. The challenge is ensuring rigour does 
not harden into rigidity.

Regulators Are Not the Villains

It is tempting to frame regulators as innovation’s natural 
adversary. In reality, they function as the braking system 
on a steep descent.
	 Authorities are tasked with protecting the public 
while interpreting rules written for aircraft that did 
not anticipate today’s software-driven architectures. 
Updating those frameworks requires international 
coordination, evidence and time.
	 Innovation does not only need approval. It must 
fit into an ecosystem of pilots, maintainers, air traffic 
controllers, airports and other aircraft — many of which 
were not designed with it in mind. Compatibility matters 
as much as capability.
	 Safety Is Non-Negotiable, Stagnation Is Not
Certification delays and regulatory drag are not signs 
of failure. They are the consequence of applying 
uncompromising safety standards to increasingly 
complex technology.
	 The risk is not slow approval alone, but a widening 
gap between what aviation can technically achieve and 
what it is permitted to deploy.
	 For global aviation — and particularly for regions 
such as Africa and Southern Africa — progress lies in 
smarter certification, not looser standards. Safety must 
remain absolute, but certification systems must evolve 
alongside the technologies they govern.
	 The future is arriving. Just not on marketing 
timelines.
It arrives in phased approvals, limited service entries 
and cautious expansion. It taxis carefully, checks the 
checklist again, waits for clearance — and only then 
takes off.
	 And when you’re 35,000 feet above the ground, that 
turns out to be exactly the right pace.

Image Credit:  © Freepik
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That responsibility introduces a second phase of scrutiny 
between global certification and operational use.

Type Acceptance as the First Gatekeeper

In several African jurisdictions, aircraft registration is 
closely linked to formal type acceptance. Before an 
aircraft can be placed on the national register and issued 
with a Certificate of Airworthiness, the type must be 
accepted by the local authority.
	 In South Africa, for example, this process sits with the 
South African Civil Aviation Authority.
	 Most aircraft entering African fleets arrive with 
impeccable credentials. They are certified by EASA, the 
FAA or equivalent authorities. In theory, that should be 
the hard part completed.
	 In practice, it is only the opening act.
Local authorities may require additional validation 
to ensure aircraft suitability for regional realities: 
hot-and-high operations, infrastructure constraints, 
variable maintenance ecosystems and diverse airspace 
complexity. Certification performed in Seattle or 
Cologne does not automatically account for these 
factors.
	 So while an aircraft may be certified to fly, it must 
now prove it can fly here.

OEM Dependency and the Second Queue

A critical structural constraint is that, in some states, 
type acceptance is pursued via the holder of the foreign 
Type Certificate rather than initiated by the operator or 
owner.
	 For African airlines operating small fleets, this can 
create dependency on OEM priorities. If a manufacturer 
does not actively pursue acceptance in a specific market, 
an aircraft may remain internationally certified but 
locally unusable.

Beyond Global Certification

In most parts of the world, an aircraft’s journey into 
service follows a familiar path: design, test, certify, 
deliver, fly. In Sub-Saharan Africa, the same journey 
exists — but with additional validation layers, extended 
review cycles and regulatory mechanics that slow final 
entry.
	 This is not because African regulators reject 
international standards. On the contrary, most operate 
in close alignment with International Civil Aviation 
Organization airworthiness principles. But as States 
of Registry rather than States of Design, they retain 
responsibility for ensuring that aircraft placed on their 
registers are suitable for local conditions.

For many African operators, aircraft 
certification does not end when global 
regulators approve a new type. It often 
begins again. Across Sub-Saharan Africa, 
additional validation, registration and 
eligibility requirements can add significant 
time — sometimes months, and in certain 
cases longer — between international 
certification and operational entry.
In global aviation discourse, certification 
is often framed around decisions by major 
authorities such as the Federal Aviation 
Administration and the European Union 
Aviation Safety Agency. Once an aircraft 
receives approval from its State of Design, 
it is commonly assumed to be ready for 
service.
In much of Sub-Saharan Africa, that 
assumption does not hold.

CERTIFICATION AFTER CERTIFICATION
Image Credit:  © Pexels
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This effectively places many African operators in a 
second queue.
	 Large airline groups benefit from early OEM 
engagement and regulatory coordination, often 
supported by substantial order volumes. Smaller African 
markets do not always receive the same prioritisation, 
particularly when global certification resources are 
stretched.
The consequences are subtle but cumulative:
•	 Delayed entry into service for new aircraft types
•	 Reduced access to early delivery slots
•	 Limited leverage in certification-related timelines
Individually, these delays may appear modest. Together, 
they add months to already extended global schedules.

Registration: Where Time Slows Down

Aircraft registration in Sub-Saharan Africa is rarely a 
purely administrative step.
	 Ownership structures are examined closely. Lease 
agreements are scrutinised. Noise certificates, avionics 
configurations, modification histories and weight 
variants are reviewed in detail. Documentation may be 
revisited multiple times.
	 This is not bureaucratic obstruction. Many African 
authorities operate under intense oversight pressure 
and limited resources. A registration error is not a minor 
inconvenience; it is a legal and reputational risk. 		
	 Thoroughness becomes the safest option.
The aircraft, meanwhile, waits on the ground — accruing 
costs long before it generates revenue.

Eligibility Rules and Fleet Age

Beyond registration, some African states apply eligibility 
criteria related to aircraft age, weight or ownership 
structure. These rules are designed to protect safety 
oversight, but they narrow options when global supply 
constraints push operators toward mid-life aircraft.
At a time when delivery delays are forcing airlines 
worldwide to extend fleet lifecycles, eligibility rules can 
further restrict flexibility. Aircraft that are commercially 
viable elsewhere may not qualify locally, complicating 
fleet planning and renewal.

Advanced Avionics and Regulatory Caution

As global regulators develop approaches to advanced 
avionics, increasingly software-defined flight deck 
functions and autonomy-adjacent systems, African 
authorities face an additional layer of complexity.
	 Systems approved under evolving international 
frameworks may still prompt heightened scrutiny at 
national level. Risk-based validation allows authorities 
to impose supplementary documentation requirements, 
operational limitations or phased approvals.

For African operators, this can mean:
•	 Delayed activation of advanced flight deck functions
•	 Operational restrictions on newly delivered aircraft
•	 Continued reliance on legacy systems

These measures are safety-driven, but they reinforce the 
reality that innovation adoption often lags certification 
headlines.

The Operational Consequences

The cumulative effect is structural. Across Sub-Saharan 
Africa:
•	 Fleet renewal progresses more slowly
•	 Older aircraft remain in service longer
•	 Maintenance and fuel costs increase
•	 Emissions reductions are delayed
These outcomes are not driven by lack of demand or 
ambition. They result from the interaction between 
global certification bottlenecks and regional regulatory 
responsibility.
	 Southern Africa, despite relatively strong skills and 
infrastructure, is not immune. As a regional hub, delays 
can cascade across borders, affecting connectivity and 
network resilience.

Why This Matters Now

As global certification timelines lengthen and aircraft 
technologies become more complex, regional 
consequences become more pronounced. Sub-Saharan 
Africa does not operate outside the global aviation 
system, but it often absorbs its friction with fewer 
buffers.

This highlights the need for:
•	 Earlier engagement between OEMs and African 
regulators
•	 Regulatory capacity-building aligned with emerging 
technologies
•	 Regional cooperation to reduce duplication where 
appropriate
These are not calls for lower standards. They are calls for 
practical alignment in a system under strain.
Conclusion: Certification Is Global, Entry 
Into Service Is Local

In aviation, safety approval may be global, but 
operational reality remains local.
	 For Sub-Saharan Africa, certification delays are 
not a single hurdle but a layered process shaped by 
international timelines, national validation requirements 
and market scale. Understanding that distinction is 
essential for realistic fleet planning and sustainable 
growth.
	 Aircraft do take longer to enter service in Sub-
Saharan Africa — not because the region resists 
modernisation, but because every new arrival passes 
through an additional layer of reality checking.
	 Think of it less as delay, and more as extended pre-
flight checks. Multiple reviewers. Multiple clipboards. 
All determined to ensure that once the aircraft does 
take off, it stays exactly where it belongs: safely in the 
sky, and out of the headlines.  Cleared for take-off… 
eventually.
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EH216-S: THE AUTONOMOUS 
AIRCRAFT ALREADY FLYING
What EHang’s certified eVTOL reveals about global regulatory fragmentation

While much of the global aviation 
industry continues to debate whether 
autonomous passenger flight is feasible, 
one aircraft has already moved beyond 
the discussion phase. The EH216-S from 
EHang is not a concept or prototype. It 
is a pilotless, passenger-carrying aircraft 
that has received national certification 
and entered approved operations in 
China.
Its significance lies not only in its technology, but in 
what it exposes: a growing fault line in global aviation 
regulation, where autonomy is advancing unevenly 
across jurisdictions. Designed Around Autonomy, Not 
Transition
	 The EH216-S is a fully electric, multi-rotor eVTOL 
designed from the outset for autonomous operation. 
Unlike tilt-wing or hybrid aircraft that must manage 
complex transitions between vertical and wing-
borne flight, the EH216-S relies on a pure multi-rotor 
configuration.
	 Sixteen fixed rotors provide lift, control and 
redundancy, eliminating the aerodynamic and 
mechanical complexity of transition flight. From a 
systems perspective, this simplifies flight control laws 
and failure management, making the aircraft well 
suited to highly automated operation within tightly 
managed environments.
	 The cabin accommodates two passengers seated 
side-by-side beneath a canopy. There are no flight 
controls or pilot interface. All flight phases — take-
off, cruise, landing and contingency responses — are 
executed by onboard autonomous systems, with 
route planning and oversight conducted via ground 
control.

Key Specifications (manufacturer-stated)
•	 	 Aircraft type: Fully electric autonomous eVTOL
•	 	 Passenger capacity: Two
•	 	 Pilot: None onboard
•	 	 Configuration: 16-rotor multi-copter
•	 	 Cruise speed: ~120–130 km/h
•	 	 Range: ~30–35 km (payload and conditions 

dependent)
•	 	 Operating altitude: Up to ~3,000 ft
•	 	 Take-off / landing: Vertical
•	 	 Operational model: Autonomous flight with 

remote monitoring

These characteristics place the EH216-S firmly in the 
short-range, city-centric mobility category, optimised 
for sightseeing, tourism and tightly controlled routes 
rather than open, networked transport.

Certified — But Only in One System

What distinguishes the EH216-S from most advanced air 
mobility concepts is its regulatory status.
	 In 2023, the aircraft received a Type Certificate from 
the Civil Aviation Administration of China, followed by 
production and airworthiness approvals. This marked 
one of the first instances of a pilotless, passenger-
carrying eVTOL receiving national certification.
Since then, the aircraft has conducted approved 
passenger operations in multiple Chinese cities under 
defined operating conditions, supported by local 
authorities.
	 Outside China, the picture is very different.
In Europe and North America, certification pathways 
for autonomous passenger aircraft remain under 
development. Existing frameworks are built around 
piloted aircraft, and there is no agreed global standard 
for certifying pilotless commercial flight. In some 
markets, geopolitical considerations further complicate 
acceptance.
	 The result is fragmentation: an aircraft considered 
certifiable and operable in one jurisdiction, and 
effectively unclassifiable in others.
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Operational Reality Versus Regulatory 
Caution

EHang reports thousands of autonomous flights 
conducted in controlled airspace environments. These 
operations demonstrate repeatability and system 
reliability — attributes regulators typically require before 
approving new aircraft categories.
	 Yet the EH216-S also highlights a regulatory 
blind spot. Aviation rules are designed to be globally 
harmonised, but autonomy is advancing unevenly. 
Certification philosophies diverge sharply when human 
judgement is removed from the cockpit.
This raises difficult questions:
•	 Can autonomy be globally standardised if national 

certification models differ?
•	 Should autonomous systems be assessed purely 

on technical safety, or within broader governance 
contexts?

•	 How should responsibility and accountability be 
framed when decisions are executed by software?

A Different Urban Air Mobility Model

Where many Western eVTOL programmes pursue 
piloted air taxis as a transitional step, EHang has 
committed to full autonomy from the outset. Its 
model prioritises:
•	 Short, repeatable routes
•	 High operational frequency
•	 Strong local authority integration
•	 Limited operational complexity
This approach trades range and speed for early 
deployability within a defined regulatory environment. 
It reframes urban air mobility not as a premium 
transport service, but as a managed aerial utility.

The Blind Spot

The EH216-S exposes an uncomfortable reality: 
autonomous passenger flight is no longer 
hypothetical. It is already operating — selectively and 
unevenly.
	 The real blind spot is not whether the technology 
works, but whether global aviation governance can 
remain coherent as autonomy advances at different 
speeds in different regions.
	 If certification, acceptance and trust fragment 
along geopolitical lines, aviation’s long-standing 
commitment to harmonisation faces its most serious 
test in decades.

A Signal, Not an Outlier

It would be easy to dismiss the EH216-S as a regional 
anomaly. That would be a mistake.
	 Its existence signals what becomes possible 
when regulation, infrastructure and political will 
align around autonomy. For the rest of the world, 
the question is no longer if autonomous passenger 
aircraft will operate, but where, under whose rules, 
and on what terms.
	 In that sense, the EH216-S is not ahead of its time. 
It may simply be operating in a future that has arrived 
unevenly.

Image Credit:  EH216-S © EHang
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ILLEGAL CHARTER: AVIATION’S SAFETY 
BLIND SPOT HIDING IN PLAIN SIGHT
Illegal charter flights rarely attract 
attention until something goes 
catastrophically wrong. Yet unlicensed 
commercial flying continues to occur 
across global aviation, exposing 
passengers to hidden risk and 
undermining an industry built on 
regulation, accountability and safety.
	 When an aircraft crashes, investigators, 
regulators and media outlets descend with 
forensic intensity. In a troubling number of 
cases involving business jets, turboprops 
or helicopters, a critical detail emerges 
only after the wreckage is examined: the 
flight was operating as an illegal charter.
	 These flights often pass unnoticed while 
everything goes right. It is only when 
something goes wrong that the industry 
and the public are forced to confront an 
uncomfortable reality. Not every charter 
service operates under the same safety 
standards, and the difference can be 
profound.

What Is an Illegal Charter?

On the surface, an illegal charter may appear 
legitimate. The aircraft may be well presented, the pilot 
experienced, and the service marketed professionally. 
Operationally and legally, however, it exists outside the 
safety framework designed to protect passengers.
	 An illegal charter is a commercial flight conducted 
without a valid Air Operator Certificate (AOC). In such 
cases, a privately registered aircraft is used to carry 
passengers for payment, which is prohibited under 
aviation law in most jurisdictions.
	 Private aircraft may operate legally without an AOC, 
but only when no remuneration of any kind is involved. 
The moment payment is exchanged, the operation 
becomes commercial and must meet the regulatory 
requirements imposed on licensed air carriers.
	 Although illegal charter is not widespread, it 
continues to occur globally and is regarded by regulators 
and industry bodies as a serious safety concern.

Why the Distinction Exists

Licensed commercial operators function within a tightly 
controlled regulatory framework. This includes approved 
maintenance programmes, recurrent pilot training 
and checking, formal safety management systems, 

operational oversight by national aviation authorities, 
and defined insurance coverage.
	 These requirements are not administrative 
formalities. They are designed to remove commercial 
pressure from pilots and crews, ensuring decisions are 
driven by safety rather than cost, urgency or client 
expectation.
	 Private flights do not operate under the same level 
of oversight. When a private aircraft is used illegally for 
commercial purposes, these safety layers are absent.

Why Illegal Charter Persists

Illegal charter thrives in the space between demand and 
regulation.
	 Price sensitivity Charter customers, particularly 
first-time or infrequent users, often compare options on 
price. Operators who avoid the costs of compliance can 
undercut legitimate charter companies by significant 
margins.
	 Lack of awareness Many passengers are unaware 
that a private aircraft cannot legally be chartered, that 
“cost-sharing” or “one-off availability” may violate 
regulations, or that a polished website or luxury interior 
does not guarantee legality.

Limited enforcement visibility

Regulators cannot monitor every flight in real time. 
Illegal operations often go undetected unless a ramp 
inspection occurs, a whistleblower raises concerns, or 
an incident triggers investigation. Until then, flights can 
operate quietly for extended periods.
	 To the untrained eye, the difference between a 
certified charter and an illegal operation is effectively 
invisible.

When Things Go Wrong

The risks associated with illegal charter were brought 
sharply into focus following the 2019 fatal crash 
involving footballer Emiliano Sala. The aircraft, which 
crashed into the English Channel, was later confirmed to 
have been operating as an illegal charter.
	 The accident and subsequent legal proceedings 
highlighted how easily passengers can be placed 
in unsafe situations when commercial flights are 
conducted outside regulatory frameworks. They also 
demonstrated how responsibility and accountability 
become blurred when operations fall into legal grey 
areas.
	 In response, industry bodies designated 21 January as 
“Fly Legal Day” to raise awareness and prevent similar 
tragedies.
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Dry and Day Leasing: A Legal Grey Area

One of the most misunderstood aspects of illegal charter 
involves dry or day leasing.
	 In a dry lease, an aircraft is provided without crew or 
fuel, and the lessee temporarily becomes the operator. 		

While dry leasing between licensed operators is common 
and legal, problems arise when aircraft owners lease 
directly to individuals or companies who are unaware of 
the responsibilities they assume.
	 In such cases, operational control, compliance and 
safety oversight fall to the lessee. Liability in the event 

Image Credit:  © Pexels
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of an incident may also rest with the lessee. Although 
technically legal, these arrangements can place 
unsuspecting passengers or businesses into roles they 
are neither trained nor prepared to fulfil.
	 Industry bodies have repeatedly expressed concern 
that end-users often do not understand the difference 
between chartering an AOC-operated aircraft and 
leasing one for a day.

Africa and Southern Africa: A Quiet 
Exposure

Illegal charter is not confined to Europe or North 
America. In Africa and Southern Africa, the risk is often 
less visible but no less real.
	 Contributing factors include limited public awareness 
of AOC requirements, smaller charter markets with 
fewer licensed operators, economic pressure on pilots 
and aircraft owners, and uneven enforcement capacity 
across jurisdictions.
	 In business, tourism and sports travel, private 
aviation is sometimes arranged under tight timelines, 
creating conditions where due diligence may be 
overlooked. Where regulatory resources are stretched, 
illegal operations can persist quietly, eroding safety 
standards and reputational trust.
	 For compliant African operators, illegal charter also 
creates unfair competition by undercutting costs while 
bypassing regulatory compliance.

The Insurance and Liability Trap

Passengers often assume that any chartered flight 
carries appropriate insurance. In illegal charter 
operations, this is frequently not the case.
	 Flying on an unlicensed commercial flight can void 
operator insurance, invalidate passenger life assurance, 
and expose passengers or companies to civil or criminal 
liability. These consequences are rarely understood 
at the point of booking, particularly when flights are 
arranged through convincing websites or intermediaries 
without proper accreditation.

How Passengers and Businesses Can Protect Themselves
Industry guidance consistently highlights 
straightforward steps to reduce risk:
•	 	 Use accredited charter operators and reputable 

brokers
•	 	 Verify the operator’s AOC and insurance 

documentation
•	 	 Confirm pilot qualifications and aircraft certification
•	 	 Be cautious of unusually low pricing or urgent offers
•	 	 Ask questions and trust instinct
In aviation, transparency is not a burden. Legitimate 
operators expect scrutiny and welcome verification.

Why This Blind Spot Persists

Illegal charter continues not because regulations are 
unclear, but because enforcement is inconsistent, 
economic pressure incentivises shortcuts, and 

passengers often do not know what to ask.
	 It is, fundamentally, a governance and awareness 
problem rather than a technical one.

Safety Is Not Optional

The distinction between private flying and commercial 
charter exists to protect passengers. When that 
distinction is ignored, safety becomes negotiable.
	 Illegal charter undermines the integrity of the 
aviation system, places passengers at unnecessary risk, 
and damages the reputation of a highly professional 
industry. History shows a recurring pattern: after a fatal 
accident, investigators discover the flight was operating 
illegally, and passengers believed they were on a 
legitimate charter.
	 The reputational damage extends beyond the 
individuals involved. Each high-profile illegal charter 
accident erodes trust in an industry where compliant 
operators invest heavily in safety, training and oversight.
	 Awareness, transparency and enforcement remain 
the most effective tools for closing this blind spot.

Why This Matters

Illegal charter removes the safety, insurance and 
accountability layers that protect passengers in 
commercial aviation. For travellers, businesses and 
insurers, understanding the difference between licensed 
charter and illegal operations is not a legal technicality. It 
is a fundamental safety issue.

What to Ask a Charter 
Broker (Southern 

Africa)
Before confirming a charter flight, passengers 
and corporate travel managers should feel 
comfortable asking:
1.	 Is the aircraft operated under a valid AOC?
2.	 Who is the operator of record for this flight?
3.	 Can you provide proof of commercial 

passenger insurance?
4.	 Are the pilots operating under the AOC 

holder’s authority?
5.	 Is the aircraft approved for commercial use?
6.	 Who holds operational control and safety 

oversight?
7.	 If the price is significantly lower than 

expected, why?
8.	 Can the operator be independently verified?

Bottom line:

In Southern Africa, as elsewhere, legitimate 
charter operators expect scrutiny. Asking these 
questions is not intrusive. It is a basic safety step.
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ILS & NAVIGATION SYSTEMS: AGEING 
BEHIND MODERN NEEDS
Modern aircraft are increasingly software-
defined, data-rich and capable of 
extraordinary navigational precision. 		
	 Yet many still depend on ground-based 
landing and navigation systems designed 
decades ago — a growing mismatch that 
is quietly shaping operational reliability, 
access and capacity.
	 For more than half a century, the 
Instrument Landing System (ILS) has been 
the cornerstone of precision approaches 
in global civil aviation, guiding aircraft 
safely through low-visual conditions 
with remarkable consistency. As aviation 
embraces satellite navigation and 
performance-based operations, however, 
questions are emerging about the long-
term role of this ageing but trusted 
infrastructure.

The Integration Problem

The challenge facing ILS today is not technical failure, 
but poor integration with modern digital systems.
	 Legacy ILS hardware was not designed to interface 
seamlessly with networked, data-driven air traffic 
management and airport systems. Monitoring, fault 
reporting and configuration management often rely 
on isolated or manual processes. Integrating ILS into 
modern digital maintenance platforms and performance 
monitoring environments can be complex and costly.
	 As airports invest in digital towers, advanced surface 
movement systems and data-centric operations, ILS 
increasingly stands apart as a technological island. 
The precision of the approach is not matched by the 
precision of system integration.

Performance-Based Navigation vs Fixed 
Infrastructure

Modern airspace design increasingly relies on 
performance-based navigation, allowing aircraft to 

Image Credit:  © Albrecht Fietz Pixabay
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fly precise, repeatable paths independent of ground-
based aids. Satellite-based procedures offer flexibility, 
improved access and reduced dependence on fixed 
infrastructure.
	 ILS, by contrast, requires protected critical areas, 
fixed siting and extensive ground equipment. These 
constraints can limit runway throughput, restrict surface 
operations in low visibility and complicate airport layout 
changes.
	 Regulators recognise this structural mismatch. While 
the long-term trajectory favours satellite navigation, the 
transition remains uneven. Many aerodromes cannot 
yet rely solely on GNSS-based approaches due to signal 
vulnerability, regulatory caution or local operational 
constraints.
	 The result is a hybrid navigation environment, where 
legacy systems continue to anchor operations even as 
newer capabilities are technically available.

Resilience, Redundancy and Silent 
Constraints

From a safety perspective, ground-based navigation still 
plays an important role in redundancy and resilience.
	 As concerns grow around GNSS interference and 
spectrum congestion, the independence of conventional 
aids has regained strategic value. However, resilience 
carries cost. Maintaining ageing hardware demands 
specialised skills, increasingly scarce spare parts and 
maintenance regimes that sit outside modern digital 
asset management systems.
	 More subtly, legacy navigation infrastructure 
constrains operational ambition. Aircraft capability 
may exceed what infrastructure can support, slowing 
adaptation to new runway configurations, advanced 
arrival concepts or dynamic airspace use.
	 These constraints are rarely visible to passengers, 
but they shape daily operational decisions across the 
system.

Why Modernisation Is Slow

Navigation infrastructure cannot be replaced at the pace 
of consumer technology.
	 Any change to safety-critical systems triggers 
extensive certification, validation and coordination. 

Air navigation service providers must balance 
capital investment, long approval timelines, training 
requirements and uninterrupted operational access.
	 Regulators, including the European Union Aviation 
Safety Agency, emphasise that modernisation must 
not degrade safety or availability. As a result, many 
states adopt incremental strategies, retaining ILS while 
selectively introducing performance-based procedures 
or improving monitoring without altering core 
architecture.
	 This cautious approach preserves safety, but also 
locks in legacy constraints longer than technology alone 
would dictate.

What Changes Next

The future of navigation infrastructure points 
to managed coexistence rather than wholesale 
replacement.
	 Satellite-based approaches will continue to expand 
where risk assessments permit. Underused ground aids 
will be selectively decommissioned. Investment will 
increase in GNSS resilience and interference detection. 	
	 Legacy systems will be incrementally integrated into 
digital environments where feasible.
	 Rather than viewing ILS as obsolete, regulators 
increasingly frame it as part of a layered navigation 
strategy balancing innovation with independence and 
resilience.

Conclusion: Precision Still Rests on 
Analogue Foundations

ILS is far from obsolete, but its role is evolving.
Aviation’s most advanced aircraft are capable of 
extraordinary navigational accuracy, yet many still land 
guided by systems conceived in a different technological 
era. This is not a failure of innovation, but a reflection 
of aviation’s priorities. Safety, predictability and global 
interoperability continue to outweigh speed of change.
	 The cost is subtle but real. Until navigation 
infrastructure modernises in step with aircraft and 
airspace design, high-precision operations will remain 
quietly constrained by legacy foundations.
	 ILS will not disappear soon. But the pace and manner 
of its coexistence with satellite navigation will shape the 
practical limits of digital aviation for decades to come.

Image Credit:  © Ejbartenni Pixabay

 © WAN



AIRNEWS  VOLUME  53 | ISSUE  12

31ATC

REMOTE AIR TRAFFIC CONTROL AND 
DIGITAL NAVIGATION GAPS
Remote and digital air traffic control 
systems are already in service, quietly 
reshaping how some aerodromes are 
managed. Their appeal is clear: flexibility, 
cost control and improved staffing 
resilience. What remains less settled is 
how these systems perform when traffic 
surges, networks degrade or digital 
dependencies are stressed — the moments 
when aviation’s margins matter most.
Across Europe and beyond, air traffic management is 
undergoing a gradual but consequential transformation. 
Remote and virtualised ATC towers, alongside 
increasingly satellite-dependent navigation, are 
changing how airspace is observed, managed and 
controlled. These technologies promise efficiency and 
continuity, particularly for regional and low-traffic 
aerodromes operating under financial and staffing 
pressure. They also introduce new categories of 
operational risk that the industry is still learning to 
manage.
	 At the intersection of innovation and safety lies a 
critical question: are digital ATM systems advancing 

faster than the safeguards required to support them at 
scale?

Why remote towers are attractive — and 
why they change the risk profile

Remote tower concepts have gained traction for 
practical reasons. Many regional aerodromes face 
increasing difficulty sustaining traditional towers, 
driven by controller shortages, rising costs and uneven 
traffic demand. Centralised remote operations allow 
controllers to be pooled, rosters to be stabilised 
and service hours extended without duplicating 
infrastructure at every site.
	 For states with geographically dispersed aerodromes 
or constrained human resources, the operational logic 
is compelling. Remote towers also align with broader 
digital ATM strategies, offering enhanced visual 
augmentation, sensor fusion and scalable surveillance 
beyond physical line-of-sight.
	 However, relocating controllers away from the tower 
cab fundamentally alters how risk is distributed across 
people, systems and networks. EASA has consistently 
emphasised that remote tower operations are not a 
simple technological substitution, but a systemic change 

Image Credit:  Indra remote tower in Norway© Indra
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requiring comprehensive assessment across human 
factors, communications, system performance and 
contingency management. 
	 Rather than framing remote towers as a radical 
departure, regulators position them as an alternative 
means of compliance — provided equivalent or higher 
levels of safety can be demonstrated. The qualifier is 
central.
	 In conventional towers, many failure modes are 
localised. In remote operations, dependencies extend 
across data links, processing systems, cybersecurity 
controls and shared infrastructure, expanding both 
capability and exposure.

Where remote ATC is genuinely working

Remote tower operations are no longer experimental. 
Several European states have certified and 
implemented them successfully at low- and medium-
traffic aerodromes, demonstrating that the concept can 
work safely within defined limits.
Operational maturity has been strongest where 
deployments are:
•	 limited in traffic complexity
•	 supported by disciplined procedures
•	 introduced incrementally rather than as wholesale 

replacements

EASA guidance reflects this cautious posture, treating 
each implementation as an aerodrome-specific safety 
case rather than a generic solution. Certification focuses 
on equivalent safety outcomes, not equivalence of 

physical infrastructure .
Standardisation has progressed through EUROCAE ED-
240, which defines system performance expectations, 
human-machine interface considerations and 
verification principles. Where applied rigorously, remote 
towers have delivered sustained service continuity and 
improved staffing resilience — within carefully bounded 
operational envelopes.
Scale remains the critical qualifier.

Latency and performance assurance

Latency in digital ATC is not a single metric, but an 
end-to-end performance challenge. What matters 
is cumulative delay, integrity and availability across 
sensors, networks, processing systems, displays and 
human response.
	 SESAR treats remote towers as a system-of-systems 
problem, requiring holistic performance assurance 
rather than component-level validation. As traffic 
density increases, this becomes progressively harder.
Higher movement rates amplify:
•	 surveillance update demands
•	 visual processing loads
•	 communication channel utilisation
•	 controller cognitive workload

Degradations acceptable at low traffic levels can become 
operationally significant under peak conditions. 	
	 Validation therefore focuses on representative traffic 
and stress scenarios, not nominal performance alone. 

Image Credit: Air Navigation Serivces Norway Remote ATC Centre  © Indra
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Cybersecurity and expanded exposure

Digitisation brings efficiency, but it also expands 
vulnerability. Remote ATC systems rely on continuous 
data flows across networks that were not traditionally 
part of tower operations. Cameras, sensors, data 
links and centralised processing platforms collectively 
increase the system’s exposure.
	 EUROCONTROL has identified cybersecurity as a 
growing ATM challenge, noting that system evolution is 
outpacing traditional assurance models. Remote towers 
intensify this exposure by:
•	 increasing reliance on external communications 

infrastructure
•	 centralising services that may affect multiple 

aerodromes simultaneously
•	 blurring boundaries between operational technology 

and IT systems

Cybersecurity in this context extends beyond malicious 
attack. It includes protection against data corruption, 
integrity loss and service degradation — all of which can 
undermine operational confidence even in the absence 
of hostile intent.

Resilience under stress

Resilience is rarely tested during normal operations. It is 
revealed during weather disruption, equipment failure, 
traffic surges or compound events.
	 SESAR frames resilience as the system’s ability to 
absorb disturbance and continue delivering acceptable 
service levels, rather than simply preventing failure. 
Applied to remote ATC, this places emphasis on:
•	 robust fallback arrangements
•	 clear reversionary modes
•	 rehearsed contingency procedures
•	 human competence under degraded configurations

EUROCONTROL’s Minimum Operating Network 
concept reinforces this thinking by prioritising continuity 
over optimisation. Evidence to date suggests resilience 
assurance is strongest where remote towers are 
introduced incrementally and supported by conventional 
backups.

Digital navigation: progress with gaps

In parallel, aviation has become increasingly reliant 
on digital navigation, particularly GNSS-based RNAV 
and RNP operations. Ground-based aids are being 
rationalised, and satellite navigation now underpins 
performance-based airspace design.
	 This transition has exposed resilience gaps, including:
•	 	 vulnerability to GNSS interference and spoofing
•	 	 reduced redundancy as legacy aids are withdrawn 

uneven aircraft equipage
•	 	inconsistent regulatory maturity across regions  

When combined with remote ATC operations, 
these gaps can amplify risk rather than simply add 
complexity.

Equivalent safety, not identical systems

Remote ATC is not required to replicate a conventional 
tower visually or operationally. Instead, it must 
demonstrate equivalent or improved safety outcomes, 
supported by evidence, simulation and operational trials.
	 Human factors remain central. Camera-based 
perception differs fundamentally from direct vision, 
and controller workload, fatigue and trust in digital 
representations require continuous assessment. 	
		  Technology that appears capable in isolation 
can still fail operationally if it does not align with human 
cognitive limits.

Closing insight: confidence must precede 
scale

Remote and digital ATC are no longer speculative 
technologies. They are operational realities delivering 
real benefits within defined boundaries. What remains 
unresolved is not whether they work, but how far they 
can be trusted under stress.
	 As with other aviation innovations, progress 
will be shaped less by technical possibility than by 
demonstrated resilience, assured performance and 
institutional trust. Remote towers will scale — but only 
as fast as evidence allows.
	 In air traffic control, distance is no longer the 
challenge.Certainty is.
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HORIZON 
CAVORITE 
X7: WHERE 
INTELLIGENT 
CONTROL KEEPS 
THE AIRCRAFT 
CONTROLLABLE
In discussions around autonomous and 
electric flight, attention often focuses on 
who — or what — is flying the aircraft. 
Less visible, but more immediate, is how 
advanced automation and intelligent 
control systems are already being used to 
keep aircraft controllable during the most 
demanding phases of flight.

With its hybrid eVTOL Cavorite X7, Horizon Aircraft 
highlights a reality the industry discusses surprisingly 
little: the most safety-critical role of AI-enabled systems 
today may not be autonomy, but maintaining stability 
and control during transition from vertical lift to wing-
borne flight.
	 A hard aerodynamic problem, addressed directly
The transition from vertical lift to forward flight has 
long been one of aviation’s most complex aerodynamic 
challenges. For emerging eVTOL and hybrid aircraft, it is 
also where operational risk is most concentrated.
	 The Cavorite X7 places this challenge at the centre 
of its design. Rather than adopting a pure multi-rotor 
or tilt-rotor configuration, the aircraft uses a hybrid 
architecture combining electric vertical lift with 
conventional wing-borne cruise powered by a turbine 
engine.
	 Its defining feature is a patented fan-in-wing 
system, with multiple electric lift fans embedded within 
the wing and fuselage. During vertical take-off and 
landing, the fans deploy to provide lift. As the aircraft 
transitions to forward flight, the fans retract and close 
flush with the wing surface, allowing the aircraft to 
operate aerodynamically as a conventional fixed-wing 
turboprop.
	 While this configuration offers clear performance 
and range advantages over many battery-only eVTOL 
designs, it introduces an exceptionally demanding 
transition control problem.
Transition flight: where automated control becomes 
safety-critical

Transition is not a single action, but a tightly 
choreographed sequence involving:
•	 rapid changes in lift vectors
•	 evolving airflow over the wing
•	 coordinated fan deployment and retraction
•	 power management across electric and turbine 		
	 systems
•	 continuous stability and envelope protection
These events occur within seconds and leave little 
margin for error. Human reaction times alone are 
insufficient to manage the full complexity involved, 
particularly under abnormal or degraded conditions.
	 For this reason, the Cavorite X7 relies on advanced 
automated flight-control logic and control laws to 
manage transition sequencing, maintain stability, 
and respond immediately to asymmetries, sensor 
inconsistencies or propulsion anomalies.
	 This is not autonomy in the passenger-aircraft sense. 
The pilot remains on board and retains overall authority. 
The system does not make mission or navigational 
decisions. However, during transition, closed-loop 
control functions necessarily command flight-control 
inputs within predefined limits to keep the aircraft within 
its safe operating envelope.
	 Without this level of automated control, safe and 
repeatable transition would not be achievable.
Programme characteristics (as disclosed)
•	 	 Aircraft type: Hybrid-electric VTOL / fixed-wing
•	 	 Capacity: Pilot plus up to six passengers, or cargo
•	 	 Configuration: Fan-in-wing distributed lift system
•	 	 Vertical lift: Electric fans
•	 	 Cruise propulsion: Turbine engine
•	 	 Primary system role: Transition-phase control-law 	

management, stability augmentation and envelope 
protection

Horizon positions the X7 as a regional-range aircraft 
rather than a short-hop urban air taxi, placing additional 
emphasis on the reliability and repeatability of transition 
performance across varying operating conditions.

A classification blind spot

Despite its safety-critical function, transition-phase 
control logic occupies an uncomfortable position within 
existing certification frameworks. Regulatory attention 
tends to focus either on fully autonomous operation 
or on conventional fly-by-wire systems derived from 
established aircraft categories.
	 Hybrid transition control sits between these 
definitions. It is neither traditional automation nor 
autonomous decision-making, yet it directly governs 
aircraft controllability during a critical phase of flight.
Such systems:
•	 	 execute real-time control functions faster than 

human intervention
•	 	 operate continuously during defined flight phases
•	 	 may not be fully transparent to pilot inputs in every 	

moment
•	 	 are challenging to validate across all possible edge 

cases
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The result is not regulatory oversight, but regulatory lag 
— particularly for aircraft combining electric lift systems 
with conventional propulsion.

Why the Cavorite X7 matters

The Cavorite X7 makes visible a reality already present 
in modern aviation: intelligent systems are exercising 
defined control authority during critical phases of flight, 
even when pilots remain fully responsible.
	 As hybrid aircraft architectures proliferate, the 
distinction between pilot command and system-
managed control becomes increasingly nuanced. 
During transition, authority over control inputs must, by 
necessity, reside with the system to maintain stability.
	 This pattern is not limited to eVTOL aircraft. Similar 
control-law logic is emerging in advanced fly-by-wire 
aircraft, envelope-protected turboprops and highly 
automated business jets. The Cavorite X7 simply 
concentrates this reality into a clearly observable phase 
of flight.
	 The blind spot beneath the autonomy debate
Public debate around AI in aviation often centres on 

pilotless aircraft and future autonomy. The more 
immediate issue lies elsewhere: intelligent control 
systems that are already indispensable to flight safety, 
yet are rarely discussed as primary safety functions in 
their own right.
	 As the industry debates who flies the aircraft, a more 
pressing question emerges: how much control authority 
has already been delegated — within defined limits — to 
automated systems during the moments that matter 
most?

A bridge, not an endpoint

The Cavorite X7 does not present itself as an endpoint 
for autonomous flight. It occupies a transitional space 
in aviation’s near-term future — one in which intelligent 
systems do not replace the pilot, but ensure the aircraft 
remains controllable during phases where human 
response alone is insufficient.
	 In doing so, it highlights a blind spot that extends 
beyond eVTOL development: intelligent control is 
already embedded at the core of flight safety, and 
regulatory frameworks are still adapting to that reality.

Cavorite X7 © Horizon Aircraft
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ELECTRIFICATION STRUGGLES
Electric propulsion has become aviation’s 
most visible symbol of progress, promising 
quieter operations, lower local emissions, 
and entirely new forms of air mobility. 
Yet beneath the demonstrations, funding 
announcements, and concept unveilings 
lie persistent physical, operational, and 
regulatory constraints that continue to 
slow large-scale commercial deployment.

An Opening Reality Check
Why electrification is compelling — and why aviation 
is unforgiving

Listen to aviation’s public narrative and the future 
sounds imminent. Zero-emission flight is “just 
around the corner.” Automation will unlock seamless 
operations. Digitalisation will erase inefficiency. 
New aircraft, new fuels, new airspace concepts — all 
converging to transform how we fly.
	 Step onto the flight line, into a factory, or inside 
an operations control centre, and the picture is more 
restrained.
	 Few aviation technologies have attracted as much 
attention as electric propulsion. For policymakers, it 
offers a pathway to lower local emissions and reduced 
community noise. For manufacturers and investors, 
it opens access to new mobility markets, particularly 
in urban and regional environments underserved by 
conventional aviation.
	 In principle, the case is attractive. Electric motors 
are efficient, mechanically simple, and mature in other 
transport sectors. In aviation, however, the demands 
are fundamentally different. Aircraft must lift their own 
energy source, operate with fixed safety margins, and 
perform reliably across a wide range of environmental 
conditions.
	 This exposes the defining constraint of electric flight: 
energy storage.
	 Peer-reviewed energy systems research consistently 
shows that current battery technologies remain far 
below the specific energy of conventional aviation 
fuels on a weight basis. This limitation does not merely 
restrict range; it shapes aircraft architecture, payload 
capability, reserve planning, and operational resilience.
Unlike ground transport, aviation cannot accept gradual 
degradation. Certification margins are explicit, failure 
modes must be pre-defined, and contingencies must be 
demonstrable in advance. Electrification therefore faces 
not only an engineering challenge, but a systemic one.
	 Aviation is progressing — but at a pace governed by 
physics, evidence, and certification discipline rather than 
narrative momentum.

What Is Genuinely Working
Where electric propulsion is real today

Much of aviation’s future-facing discourse borrows 
its tempo from the technology sector: rapid iteration, 
compressed timelines, and disruption framed as 
virtue. Aviation, by contrast, advances on safety cycles 
measured in years and decades.
	 Every substantive change — propulsion, autonomy, 
materials, or operational models — must pass through 
exhaustive testing, certification, and regulatory 
harmonisation. This is not institutional inertia. It is the 
cost of operating in an environment where failure has 
catastrophic consequences.
	 As a result, technologies that appear mature in 
demonstration settings often slow when exposed to 
certification reality. The promise accelerates in public 
communication. Progress advances at the speed of 
evidence.
	 That does not mean electric aviation is theoretical. It 
is already flying — within carefully bounded envelopes.
Fully electric aircraft have found early success in training 
and recreational categories, where short sortie lengths 
and predictable profiles align with existing battery 
capabilities. Hybrid-electric concepts are also advancing, 
particularly where electric systems supplement rather 
than replace conventional propulsion.
	 In the vertical flight domain, regulators have 
moved deliberately. The European Union Aviation 
Safety Agency introduced its Special Condition for 
VTOL aircraft (SC-VTOL), explicitly recognising that 
distributed electric propulsion introduces novel risks 
requiring tailored safety objectives. These requirements 
are detailed and deliberately refined as operational 
evidence accumulates.
	 Similarly, the Federal Aviation Administration has 
established a powered-lift regulatory framework, 
signalling intent to enable entry into service while 
acknowledging that electric and hybrid aircraft cannot 
be absorbed seamlessly into legacy categories.
	 The pattern is consistent: electrification works best 
where missions are short, environments are controlled, 
and certification scope is tightly defined.

Energy Density
The constraint no roadmap can ignore

Energy density remains the defining limiter of electric 
aviation.
	 Even under optimistic projections, battery systems 
fall well short of the specific energy offered by liquid 
fuels. This is particularly acute for vertical flight, where 
high power demand during take-off and landing must be 
balanced against reserve and redundancy requirements.
The result is an unavoidable trade-off between payload, 
range, and resilience — one that cannot be optimised 
away.
	 Incremental improvements in battery chemistry 
continue, but gains arrive slowly, and certification 
requirements constrain how rapidly new chemistries can 
be introduced into safety-critical applications.
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The outcome is not stagnation, but constrained 
ambition. Most electric aircraft programmes are 
designed around missions that fit today’s energy limits 
rather than waiting for transformative breakthroughs.

Integration and Infrastructure
Beyond the aircraft

Even where aircraft performance is sufficient, 
electrification faces integration challenges extending 
beyond propulsion.
	 Urban and regional electric aviation depends on 
vertiports, charging infrastructure, airspace procedures, 
and coordination with existing helicopter and fixed-wing 
traffic. These are governance and planning challenges as 
much as technical ones.
	 The International Civil Aviation Organization has 
acknowledged this complexity, noting that eVTOL 
integration requires new Standards and Recommended 
Practices covering vertiport design, obstacle protection, 
and operational compatibility.
	 National authorities are proceeding cautiously. Initial 
guidance typically assumes limited traffic volumes, 
defined operating envelopes, and close coordination 
with existing air traffic services — reinforcing the reality 
that integration will be incremental.

Certification Maturity
Frameworks exist — and are evolving deliberately

Claims that electric aviation lacks certification 
frameworks are overstated. Detailed frameworks do 
exist. What remains unresolved is how broadly and 
quickly they can be applied at scale.
	 EASA’s SC-VTOL establishes safety objectives 
addressing distributed propulsion, battery systems, 
and software-driven control architectures. Its Means 
of Compliance continue to evolve as operational 
experience grows.

This evolution is intentional. In aviation, certification 
frameworks mature through evidence, not prediction. 
Harmonisation across regions adds further complexity, 
as operational contexts and infrastructure assumptions 
differ.

What Changes Next
Incremental rollout, not rapid disruption

The near-term trajectory of electric aviation is 
increasingly clear.
Progress will continue through:
•	 constrained mission profiles
•	 phased certification and operating privileges
•	 gradual infrastructure development
•	 incremental airspace integration
ICAO’s ongoing work on advanced air mobility reflects 
this approach, enabling states to introduce electric 
aircraft within their own operational realities rather than 
imposing a single global model.
Electrification will advance — but its pace will be set 
by physics, infrastructure readiness, and regulatory 
confidence, not investor enthusiasm.

Electric aviation will arrive — just not all at once

Electric propulsion is not failing. It is maturing under 
aviation’s realities.
	 The technology is real. Regulatory intent is clear. 
Early operations are delivering value. What remains 
elusive is scale. Until energy density improves materially 
and integration frameworks mature, electric aviation will 
remain a collection of bounded use cases rather than a 
wholesale transformation.
	 If the narrative recalibrated to match reality, it would 
be less dramatic — but more credible.
	 In aviation, credibility matters more than speed. 
Electrification will succeed not when it promises the 
most, but when it proves enough.

Image Credit ©E lektra
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INFRASTRUCTURE 
AND GRID 
CONSTRAINTS
Aviation’s digital ambitions are 
accelerating, but the infrastructure 
required to support them is not. 
Across airlines, airports and air traffic 
management, ageing IT systems 
and constrained electrical grids are 
emerging as quiet but decisive barriers 
to the adoption of artificial intelligence, 
automation and predictive analytics.
The industry is investing heavily in digital tools, from 
predictive maintenance to AI-assisted operations. 	
	 Yet many of these technologies are encountering a 
fundamental constraint: the underlying infrastructure 
was never designed to support real-time, data-intensive 
systems at scale.
	 Across aviation, the potential of modern digital 
technology is well understood. AI-enabled planning 
tools, automated ground handling systems, predictive 
maintenance platforms and real-time decision-support 
tools are already delivering measurable benefits in 
controlled environments.
	 Less visible is how dependent these systems are 
on robust IT architecture, reliable power supply and 
integrated data environments. In many airlines, airports 
and air navigation service providers, those foundations 
remain incomplete.
For more than a decade, aviation’s future has been 
described in digital terms. Digital twins promise 
optimised fleets. Artificial intelligence is expected to 
predict failures before they occur. Seamless data flows 

are meant to reduce delays, emissions and inefficiencies.
And yet, on the ramp, reality continues to assert itself.
	 Aircraft remain physical machines operating in 
demanding environments, maintained by human 
hands and governed by physics, regulation and ageing 
infrastructure. Increasingly, the industry is discovering 
that digital ambition is colliding with the tangible 
systems it must ultimately serve.
	 Legacy platforms — many designed decades ago 
— were built for transactional processing rather than 
continuous data exchange. New digital tools are often 
layered onto fragmented environments, limiting 
effectiveness and increasing operational complexity.

The digital promise took off fast

Aviation’s embrace of digitalisation was rational. Airlines 
operate on narrow margins, and small efficiency gains 
matter. Sensors, connectivity and analytics provide 
unprecedented visibility into aircraft health, fuel burn 
and operational performance.
	 Aircraft are now marketed as data platforms. 
Maintenance is positioned as predictive rather than 
reactive. Airports promote frictionless passenger 
journeys coordinated by software.
	 The vision is compelling — and largely valid. But it 
assumes the physical world will support digital systems 
as cleanly as the digital models suggest.

Legacy systems and the integration 
challenge

Airlines and airports rarely operate on unified digital 
platforms. Instead, operations are distributed 
across multiple systems covering flight operations, 
maintenance, passenger processing, ground handling, 
cargo and air traffic coordination.
Many of these systems:
•	 rely on incompatible data standards
•	 operate in batch rather than real time

Image Credit ©Marathon
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•	 require manual intervention to bridge gaps
This fragmentation constrains the deployment of AI 
and predictive analytics, which depend on continuous, 
high-quality data flows. In practice, transformation often 
stalls not because algorithms fail, but because data 
cannot move reliably across organisational boundaries.
	 A fundamental tension lies in timescales. Software 
evolves in months, while aircraft are designed to operate 
for 25 to 40 years. Modern fleets include multiple 
generations of avionics, sensors and connectivity 
standards. Retrofitting older aircraft to support 
advanced digital tools is costly, complex and sometimes 
impractical.
	 The result is a familiar paradox: investment in 
advanced analytics reveals physical and technical 
limitations that require further capital expenditure to 
resolve.

Air traffic management: complexity by 
design

Nowhere are infrastructure constraints more visible than 
in air traffic management.
	 ATM systems integrate surveillance, communications, 
human controllers, procedural frameworks and 
regulatory oversight. Much of this infrastructure is 
mission-critical and cannot be replaced quickly without 
operational risk.
	 Digital towers, trajectory-based operations and 
enhanced data-sharing platforms show promise. 	
	 However, they require coordinated upgrades 
across hardware, software, procedures and training. 
Partial implementation often delivers limited benefit, 
reinforcing the difficulty of incremental change in tightly 
coupled systems.

Electrical and grid constraints

Digital aviation systems are not only data-intensive; 
they are power-intensive.
	 AI platforms, automated baggage systems, advanced 
security screening and high-availability data centres 
place increasing demand on electrical infrastructure. In 
regions where grid capacity or reliability is constrained, 
airports and ANSPs face additional operational risk.
	 In some cases, backup power systems were designed 
for basic continuity rather than sustained high-load 
digital operations. This limits resilience and constrains 
confidence in deploying advanced systems at scale.

Africa and Southern Africa: compounding 
pressures

Infrastructure constraints are global, but they are 
amplified in parts of Africa and Southern Africa.
	 While major hubs have invested in terminals and 
passenger-facing upgrades, digital back-end systems 
often lag behind physical infrastructure. In some cases, 
new equipment is deployed without full integration 
into existing operational platforms, reducing its 
effectiveness.

Air traffic management systems face similar pressures, 
balancing safety, cost and continuity within tight 
regulatory and budgetary constraints. Electrical grid 
reliability adds another layer of complexity, shifting 
digital resilience from a secondary concern to a primary 
operational requirement.

Humans remain the critical interface

Despite automation narratives, aviation remains deeply 
human. Pilots, engineers, dispatchers and controllers 
interpret information through experience shaped by 
real-world constraints.
	 Digital tools do not always reflect this nuance. When 
system outputs conflict with operational judgement, 
trust erodes. If a tool increases workload rather than 
reducing it, it is often bypassed quietly and efficiently.
	 This tension is cultural as much as technical. 
Digital systems favour standardisation, while aviation 
operations depend on adaptability.

Skills and organisational readiness

Infrastructure is not only physical. Effective digital 
adoption depends on organisational capability.
	 Advanced systems require personnel who can 
interpret outputs, manage exceptions and understand 
system limitations. Where training pipelines are 
stretched or digital skills are scarce, technology 
adoption can outpace operational readiness.
	 In such environments, tools designed to reduce 
workload may initially increase complexity.
	 Aviation’s ability to adopt AI, automation and 
predictive analytics depends less on software than 
on the infrastructure beneath it. Ageing IT systems, 
fragmented data environments and constrained 
electrical grids directly limit how effectively new tools 
can be deployed.
	 As aircraft, operations and airspace become more 
digitally interconnected, infrastructure gaps translate 
into capacity constraints, operational risk and missed 
efficiency gains. Addressing these blind spots is not 
about ambition, but about reliability, resilience and 
scalability.

Infrastructure is the blind spot beneath 
the technology

Aviation’s digital future is not constrained by lack of 
imagination. It is shaped by infrastructure that has 
not evolved at the same pace as the systems it is now 
expected to support.
	 This collision is not a failure; it is a correction.
The next phase of aviation digitalisation will focus 
less on abstract optimisation and more on grounded 
integration — systems designed to respect physical 
limits, human behaviour, regulatory realities and 
infrastructure constraints.
	 In aviation, performance depends on foundations 
that are rarely visible until they are strained.
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SUPPLY CHAIN AND 
PRODUCTION GRIDLOCKS
Passenger demand has returned, but 
aircraft deliveries have not. Across the 
global aviation industry, production 
bottlenecks, engine shortages and 
workforce constraints are quietly 
reshaping fleet plans and slowing growth 
— revealing that aviation’s primary 
challenge is no longer market appetite, 
but the ability to turn orders into 
operational aircraft.

Airports are busy, load factors are high and long-term 
growth forecasts remain intact. Yet airlines around the 
world are finding that aircraft are not arriving where 
— or when — they are needed. At the heart of this 
disconnect lies a deepening supply chain and production 
gridlock that is redefining fleet strategy, network 
planning and regional competitiveness.
	 What began as a post-pandemic disruption has 
evolved into a structural constraint.

A backlog without precedent

Global aircraft order backlogs now exceed 17,000 units 
— roughly equivalent to around 60 per cent of the active 
commercial fleet. This scale is unprecedented in modern 
aviation.

Historically, backlogs functioned as a buffer, allowing 
manufacturers to smooth demand cycles while adjusting 
production rates. Today, the backlog has become a 
constraint in its own right. Even optimistic production 
ramp-up scenarios are insufficient to clear accumulated 
shortfalls quickly.
The consequences are increasingly visible:
•	 aircraft deliveries delayed by months or years
•	 completed airframes awaiting engines
•	 uneven and unpredictable spare-parts availability
•	 fleet utilisation capped by hardware, not demand

Industry projections suggest that supply-demand 
imbalances may persist well into the early 2030s, even in 
the absence of new shocks.

Engines: the quiet chokepoint

While airframe production has recovered more rapidly 
than expected, engine availability has emerged as the 
most acute constraint in the system.
	 Across multiple programmes, aircraft have been 
completed but cannot be delivered due to the absence 
of serviceable powerplants. At the same time, in-service 
engine maintenance demand has surged as airlines 
extend the life of existing fleets in response to delivery 
delays.
	 Modern high-bypass turbofan engines deliver 
exceptional efficiency, but at the cost of complex 

Image Credit © Uganda Civil Aviation Authorty



AIRNEWS  VOLUME  53 | ISSUE  12

41SUPPLY CHAIN

maintenance regimes. Durability issues, inspection 
requirements and unscheduled removals have 
lengthened overhaul queues and stretched MRO 
capacity.
This creates a reinforcing loop:
•	 engines remain on wing longer than planned
•	 maintenance queues lengthen
•	 aircraft availability declines further
The result is a systemic throughput constraint 
affecting airlines, lessors and maintenance providers 
simultaneously.

Labour shortages cap recovery

Even where materials and components are available, 
production ramp-ups are increasingly constrained by 
labour shortages across the aerospace ecosystem.
	 Manufacturing and maintenance rely on highly 
specialised skills — precision machining, engine 
assembly, avionics integration and quality assurance — 
many of which require years of training. Pandemic-era 
attrition, an ageing workforce and competition from 
adjacent industries have reduced available capacity.
	 Crucially, these shortages extend beyond OEM final 
assembly lines. Tier-two and tier-three suppliers, often 
single-source providers for critical components, face the 
same constraints, limiting how quickly output can scale 
across the supply chain.
	 Maintenance organisations face parallel pressures: 
facilities are full of work, but there are not enough 
licensed engineers to complete it faster.

Global supply chains, fragile by design

Decades of optimisation have left aerospace supply 
chains lean, globalised and tightly coupled. While this 
delivered efficiency, it also reduced redundancy.
Today’s gridlock reflects that fragility:
•	 narrow supplier bases
•	 long logistics chains
•	 exposure to geopolitical and regulatory 			 

disruption
Increasing output in one region does little to relieve 
constraints if upstream bottlenecks persist elsewhere.

Why Africa feels it first — and harder

These constraints are global, but their impact is uneven.
African airlines generally operate older fleets, driven 
by higher financing costs and limited access to capital 
markets. When delivery slots become scarce, African 
operators are often deprioritised, extending fleet-age 
cycles and increasing exposure to maintenance and 
engine shortages.
	 Engine availability challenges are particularly acute. 
Many operators depend on offshore MRO facilities for 
newer engine types, resulting in longer turnaround 
times, higher logistics costs and increased aircraft-on-
ground events when global queues lengthen.
	 In Southern Africa, traditionally a technical and 
operational hub, the challenge is compounded by skills 

migration as experienced engineers are drawn offshore, 
deepening local capacity gaps.

Financing, insurance and risk exposure

Aircraft scarcity tightens leasing markets, raises 
monthly rates and reshapes residual-value assumptions. 
Older aircraft remaining in service longer carry higher 
maintenance and reliability risk, influencing insurance 
costs and access to capital.
	 For African operators, already facing elevated 
financing hurdles, these dynamics reinforce a cycle in 
which fleet renewal becomes progressively harder — 
even as demand exists.

Conclusion: capacity, not demand, is now 
the constraint

Aviation’s recovery is no longer demand-led. It is 
capacity-constrained across production, engines, labour 
and infrastructure.
	 The industry is responding — stabilising suppliers, 
expanding MRO capacity and investing in workforce 
development — but aerospace production is not a tap 
that can be turned back on quickly. 			 
Certification, quality assurance and safety oversight 
inherently limit the pace of recovery.
	 For Africa and Southern Africa, the lesson is clear: 
global blind spots are felt earlier, harder and with fewer 
buffers. In the decade ahead, competitive advantage 
will belong less to those who predict demand most 
accurately, and more to those who build resilience into 
the systems that deliver capacity.

Source & further reading:
IATA — Reviving the Commercial Aircraft Supply Chain 
(2025).
An analysis of structural production constraints, delivery 
backlogs and impacts on airline operations.
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SKILLS SHORTAGES 
ACROSS THE VALUE 
CHAIN
Aviation’s recovery and growth are 
increasingly constrained not by 
technology or demand, but by people. 
From pilots and air traffic controllers to 
licensed engineers, avionics specialists 
and MRO technicians, skilled professionals 
remain in short supply — creating 
bottlenecks that stretch operations, 
complicate certification and increase costs 
across the industry.

Aircraft orders are rising, fleets are modernising and 
digital systems are proliferating. Yet the workforce 
required to support them is not keeping pace. In 2026, 
skills shortages across the aviation value chain have 
become one of the industry’s most persistent structural 
constraints.
	 This is not a future risk. It is already shaping 
operational performance.

A global shortfall with far-reaching 
consequences

Aviation depends on highly specialised human expertise 
at every stage of operation. Whether flying complex 
aircraft, maintaining airworthiness, certifying systems or 
managing increasingly digital operations, people remain 
central to safety and reliability.
	 Yet industry forecasts point to a widening gap. 
According to the most recent outlooks published by 
Boeing, airlines and maintenance providers will require 
hundreds of thousands of new technicians over the next 
two decades, with estimates indicating that around 
710,000 maintenance technicians alone may be needed 
by 2044. When pilots and other specialised roles are 
included, total global demand runs into the millions.
	 The effects are already visible. Airlines and MRO 
providers report longer recruitment cycles, intensified 
competition for licensed engineers and technicians, and 
sustained wage pressure as organisations attempt to 
attract and retain qualified staff.

Maintenance and engineering: pressure at 
the technical core

The shortage is particularly acute in maintenance, repair 
and overhaul.
	 Fleet growth, ageing aircraft and the introduction of 
new platforms are driving demand for skilled technicians 
faster than the workforce can replenish. At the same 
time, a significant proportion of experienced MRO 

personnel are approaching retirement age, with some 
estimates suggesting that a substantial share of the 
current workforce could exit over the next decade.

Recruitment is constrained by:
•	 	 lengthy certification and training pathways
•	 	 high entry costs for technical licences
•	 	 competition from other industries for transferable 

skills
•	 	 limited visibility of aviation maintenance careers

The operational impact is tangible. Maintenance 
backlogs lengthen, aircraft spend more time out of 
service, and operational flexibility is reduced.

Pilots, controllers and licensed engineers

While pilot shortages receive the most public attention, 
gaps among licensed engineers, inspectors and air traffic 
controllers are equally consequential.
	 Training pipelines for these roles are long by design. 
Producing a qualified captain, a licensed maintenance 
engineer or a certified controller takes years, not 
months. Even when trainee numbers increase, the rate 
at which personnel reach full operational status often 
lags demand.
	 Compounding the issue is an experience gap. Many 
senior professionals left the industry during pandemic 
disruptions and have not returned, leaving fewer 
mentors, instructors and examiners available to train the 
next generation.

Why the shortage persists

This is not simply a matter of insufficient recruitment. 
Several structural factors reinforce the gap.
	 Modern aviation skills are becoming more complex, 
not less. New aircraft types, composite structures, 
advanced avionics, digital maintenance systems and 
automation demand deeper technical competence. 
Experience on legacy platforms does not always 
translate directly.
	 At the same time, aviation now competes for talent 
with sectors such as technology, defence and renewable 
energy — industries that often offer clearer career 
visibility and perceived lifestyle advantages.
Training capacity is another constraint. Simulator 
availability, instructor shortages and certification 
backlogs limit how quickly new personnel can be 
qualified. In some regions, training organisations are 
unable to scale at the pace required, creating a self-
reinforcing cycle in which shortages reduce available 
instructors, further slowing training output.

Africa and Southern Africa: compounding 
pressures

In Africa and Southern Africa, global workforce pressures 
are amplified by local constraints.
	 Limited accredited training infrastructure, high 
costs of qualification and regulatory barriers to licence 



AIRNEWS  VOLUME  53 | ISSUE  12

recognition slow workforce development. Many 
qualified professionals migrate to markets offering 
higher remuneration and broader career prospects, 
further depleting local talent pools.
	 Regional partnerships and training initiatives are 
emerging, but they have yet to close the gap between 
demand and supply.

Innovation cannot outpace people

Much of aviation’s current narrative centres on 
innovation — new propulsion systems, digital 
operations, automation and AI-enabled tools. Yet 
every one of these developments depends on human 
expertise.
	 Digital systems may optimise schedules and 
automate routine tasks, but they still require qualified 
professionals to design, validate, operate and supervise 
them. Technology can augment human capability, but 

it does not replace the judgement required for safety-
critical decision-making.

Conclusion: the human constraint

Aviation has always been constrained by physics, 
economics and infrastructure. Increasingly, it is 
constrained by people.
	 Skills shortages across the value chain are not a 
temporary post-pandemic distortion. They represent a 
structural challenge that will shape how fast — and how 
safely — the industry can grow.
	 The future of aviation will not be determined 
solely by new aircraft or cleaner fuels, but by whether 
the industry can attract, train and retain the human 
expertise required to operate them.
In an industry built on precision and reliability, the 
availability of skilled people may prove to be the most 
critical variable of all.
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HUMAN FACTOR:–   
OPERATIONAL BLIND SPOT
When more data doesn’t automatically mean better decisions. 

By Judi Rodokanakis:  In conversation with Andre Roos, 
SkyGuard Global

Data, judgement and the limits of 
information 

Q1. Aviation is generating more operational data than 
ever before. From your perspective, where does data 
most clearly improve decision-making — and where 
does it risk becoming noise?

Data only starts to matter when it shows you something 
you would not have seen in the cockpit on your own.
	 At SkyGuard, we look at telemetry across entire 
fleets, not just individual flights. Take something simple: 
a 2.3G turn at 800 feet. On its own, that number does 
not tell you very much. It might even look benign. But 
when you place that same data point next to hundreds 
of similar flights, and you see that almost everyone else 
in the operation stays below 1.5G at that height, then 
the picture changes. Now you have context, and context 
is everything.
	 We plot comparable flights, same aircraft type, same 
operational profile, and suddenly you can see who sits 
inside the normal pattern and who does not. When 
you realise you are the outlier, that is when the right 
questions start to surface.
	 Where data becomes noise is when it loses that 
context. I have seen operators drowning in flight data 
monitoring reports, thousands of parameters per 
flight, endless spreadsheets, alerts for every minor 
exceedance. No human being can process that volume 
meaningfully. What happens then is predictable. 		
	 People tune out. Warnings are ignored. Safety does 
not improve. In some cases, it actually degrades.
For me, the key distinction is between information and 
intelligence. Information is just numbers. Intelligence 
is what you get after you have filtered, compared and 
prioritised those numbers so that they help someone 
make a decision. At SkyGuard, we are very deliberate 
about this. We do not show everything. We focus on 
three things only: where SOPs are not being followed, 
where behaviour differs from the rest of the fleet, and 
which of those differences are actually linked to accident 
risk.
	 If data does not help you compare, spot trends, and 
think ahead to what might happen next, then it is not 
really helping anyone.

Q2. Is there a point at which additional data stops 
enhancing safety and begins to complicate or slow 
human judgement?

Absolutely. And this is not really a data problem at all. It 
is a human factors problem.
	 I have seen this first-hand during accident 
investigations. Aircraft were equipped with very 
sophisticated monitoring systems. They detected 
everything. But the crew was presented with so much 
information that they simply could not prioritise it. In the 
middle of that flood of alerts, the real emergency was 
missed.
	 There is a well-known human factors trap called 
information overload. When it sets in, decision-making 
does not improve. It gets worse. You see it in a few 
familiar ways. Sometimes people freeze because they 
are trying to understand too much at once. Sometimes 
attention narrows and fixes on the wrong thing. Eastern 
Air Lines Flight 401 is a classic example. Three highly 
experienced crew members focused on a landing gear 
light and flew a perfectly serviceable aircraft into terrain.
	 There is also a more subtle effect, which is false 
confidence. When you are surrounded by screens and 
metrics, it can feel as if you have complete situational 
awareness. In reality, you may be missing the one thing 
that actually matters.
	 The solution is not to record less data. We want 
everything recorded. The solution is to present it 
properly. Data needs to be triaged clearly. Green, amber, 
red. If someone wants to dig deeper, the detail must 
be there. But the primary message should always be 
immediately obvious.

The gap between detection and action

Q3. Telemetry can identify early risk patterns, but 
humans still decide whether and how to respond. 
Where do you most often see the gap between 
detection and intervention?

I tend to see that gap show up in the same places, over 
and over again.
	 The first is what I call the “it hasn’t hurt us yet” 
mindset. The data shows crews operating right on the 
edge, steep approaches, rushed descents, high-speed 
turns, well outside SOPs. But because nothing bad has 
happened so far, the response is, “We’ve always done 
it this way.” Our brains are very good at learning from 
outcomes. They are not nearly as good at learning from 
probabilities.
	 The second is alert fatigue. When systems generate 
warning after warning and nothing ever seems to come 
of it, people stop paying attention. I have watched 
safety managers scroll through reports saying, “We see 
these all the time.” That is when the one alert that really 
matters gets missed.
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The third is competing priorities. Sometimes everyone 
can see the risk clearly, but commercial pressure takes 
over. The person who receives the risk intelligence often 
does not have the authority to stop the operation or 
change the plan.
	 The fourth is simply not knowing what to do next. 
The data shows a recurring issue. A pilot overspeeds 
regularly on descent. Now what? Retrain? Monitor? 
Change rosters? Adjust SOPs? Without a clear 
intervention pathway, the risk just sits there.
	 Identifying risk is pointless if it does not lead to 
action. At SkyGuard, we are very explicit about the next 
step. We do not just point at the problem. We say what 
should happen next, who should do it, and over what 
timeframe.

Q4. What organisational or human factors most 
commonly prevent timely action, even when risk 
indicators are visible?

Organisational inertia is a big one. As long as nothing 
bad has happened, change feels unnecessary and 
disruptive. Changing anything usually costs money, 
time, or goodwill.
	 Accountability is another issue. In many 
organisations, safety sees the risk, operations runs the 
schedule, training manages crews, and maintenance 
looks after the aircraft. No one owns the problem end 
to end. As a result, risks get discussed, but action moves 
slowly.
	 Human bias also plays a role. Leaders sometimes 
ignore trends that do not fit the plan. Other times they 
overreact to isolated data points. And culture matters. In 
some organisations, junior staff see problems clearly but 
do not feel safe escalating them.
	 Very often, the people closest to the data do not 
have the authority to act, and the people with authority 
are too far removed from the detail.

Normalisation of deviance

Q5. In long-term operational data, how does 
risk become normalised when deviations do not 
immediately result in incidents?

It happens gradually, and that is what makes it so 
dangerous. Someone does something just slightly 
outside the book. Nothing goes wrong, so it feels 
acceptable. Next time, the line moves a little further. 
Over hundreds or thousands of flights, the way things 
are actually done drifts away from how they were 
intended to be done.
	 What makes this tricky is that the drift often makes 
operational sense in the moment. Flexibility keeps 
schedules moving. It is often rewarded. Pilots who push 
back too hard can be seen as disruptive.
	 From a data perspective, what we see is a slow 
erosion of margin. The operation still works, but it is 
operating closer and closer to the edge. When something 
unexpected happens, weather, system failure, or several 
small issues at once, there is very little buffer left.

Q6. How difficult is it for organisations to recalibrate 
what they consider “normal”?

It is extremely difficult. In most cases, recalibration only 
happens after something goes wrong.
	 Admitting that standards have slipped is 
uncomfortable. It means acknowledging that oversight 
missed things, or that accepted practices were not as 
safe as everyone thought. There are also sunk costs. If 
you have been doing something a certain way for years, 
changing course feels like admitting those decisions 
were wrong.
	 Recalibration is disruptive. It can mean grounding 
flights, retraining crews, revising procedures, or 
investing in new systems. All of that has a cost, and 
it is hard to justify when the operation appears to be 
working.
	 The organisations that do this well use data and 
near-misses to act early. They treat safety standards 
as something that needs regular adjustment, not 
something that only changes after an accident.

Automation, trust and human judgement

Q7. As predictive systems become more 
sophisticated, is there a danger that human 
judgement becomes passive?

Yes, and this is something that concerns me deeply.
We have already seen this pattern in the cockpit. As 
automation increased, pilots shifted from actively flying 
to monitoring. Skills faded. When automation failed, 
some crews struggled to recover. Now we are seeing a 
similar pattern at the organisational level.
	 As systems get better at spotting patterns and 
flagging risks, it becomes tempting to let the system 
do the thinking. Why dig into the data yourself if the 
algorithm will alert you? The danger is that human 
judgement slowly atrophies.
	 Predictive systems are built on past data. They are 
very good at recognising what has happened before. 	
	 They are much less good at dealing with something 
genuinely new. When that happens, you need humans 
who can think, question, and improvise.
	 Technology is valuable. I am a strong supporter of it. 
But it must remain a tool. Human judgement has to stay 
active, exercised, and respected.

Q8. How should organisations design systems 
so humans trust them without becoming overly 
dependent on them?

Trust comes from transparency. If a system simply says 
“high risk” without explaining why, people will either 
ignore it or follow it blindly. Neither outcome is safe.
	 Systems need to show their reasoning. They also 
need to be consistent. If they cry wolf too often, trust 
evaporates. Confidence indicators matter too. People 
need to know when a system is highly confident and 
when it is not. At the same time, organisations have to 
deliberately protect human decision-making. Manual 
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assessment needs to be practised. Systems should 
support decisions, not replace them. The authority to 
decide must always remain with people.
	 The goal is calibrated trust. Trust the system as far as 
it has earned that trust, and no further.

Automation and the human role

Q9. As predictive systems become more 
sophisticated, is there a danger that human 
judgement becomes passive rather than engaged?

Yes, absolutely. This is one of the things that worries me 
most about where aviation safety technology is heading.
	 We have already seen this pattern play out in the 
cockpit. As automation improved, pilots moved from 
hands-on flying to monitoring systems. Over time, skills 
faded. Complacency crept in. When automation failed or 
behaved unexpectedly, some crews were caught out and 
struggled to respond quickly enough.
	 Now we are seeing the same dynamic emerge at 
an organisational level. Predictive systems are getting 
very good at spotting patterns, flagging risks, and even 
suggesting interventions. That is useful, but it also 
creates a temptation to let the system do the thinking. 	
	 Why spend time digging into trends yourself if the 
algorithm will alert you when something looks wrong?

The danger is that human judgement slowly atrophies. 	
Analysts stop questioning. Managers stop thinking 
critically. The system becomes the authority, rather than 
a support tool.
	 This matters because predictive systems are built on 
historical data. They are very good at recognising what 
has happened before. They are not very good at dealing 
with something genuinely new. When the unexpected 
shows up, and it always does in aviation, you need 
people who can reason, question, and improvise.
	 Technology adds real value, and I am a strong 
supporter of it. But human judgement has to stay active. 
It needs to be exercised regularly, not left on standby 
until something goes wrong.

Q10. How do you see the role of human oversight 
evolving in environments where systems increasingly 
flag risk before people perceive it?

The role is shifting quite significantly. Traditionally, 
human oversight meant watching the operation directly. 	
	 You observed behaviour, monitored trends based 
on experience, and intervened when something did not 
look right.
	 In data-rich environments, computers now spot 
risk long before a human could. That means oversight 
is no longer about watching the operation. It is about 

 Image Credit ©ASG
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watching the system that watches the operation.
	 That requires a different skill set. People need to 
understand how the system works, where it is strong, 
and where it can fail. They need to recognise false 
positives, identify missed signals, and prioritise multiple 
alerts at once.
They also need to keep refining the system as the 
operation changes. Routes change. Aircraft change. 
Crews change. What worked last year may not work this 
year.
	 The real risk is assuming that someone who was good 
at traditional oversight will automatically be good at this 
new form of supervision. That transition requires training 
and a shift in mindset.
	 Human oversight now means watching the watchers, 
and stepping in decisively when the system reaches the 
limits of what it can handle.

Decision-making under real operational 
pressure

Q11. Many operational decisions are made under 
time pressure, commercial pressure, or incomplete 
information. How should risk intelligence tools 
support rather than undermine human confidence in 
these moments?

This is where system design either succeeds in the real 
world or fails completely.
	 In actual operations, you do not have the luxury of 
perfect information. You cannot ignore commercial 
realities, and you do not have time to wade through 
dashboards while the clock is ticking.
	 Risk tools need to help people make decisions under 
those conditions, not add friction.
	 That starts with simplicity. Clear prioritisation. 
Green, amber, red. Go or no-go, with a reason that can 
be explained quickly and clearly. If someone has to dig 

through menus or interpret complex graphics under 
pressure, the tool is not doing its job.
	 Trust also matters. If a system has consistently 
flagged real risks accurately during routine operations, 
people will listen when it matters. If it has cried wolf, it 
will be ignored.
	 Good systems are honest about uncertainty. If 
confidence is high, say so. If confidence is low, say so. 
That helps humans judge how much weight to give the 
recommendation.
	 Most importantly, the system must support the 
decision, not make it. Operators have to balance safety, 
cost, and operational reality. Tools that ignore those 
realities tend to get worked around or switched off.
	 The goal is to help people make good decisions with 
confidence, not to make them second-guess everything.

Q12. Do you see differences in how organisations 
respond to risk data depending on leadership culture 
or accountability structures?

Yes, and this is probably the single biggest factor in 
whether risk data actually makes anyone safer.
In organisations with a strong just culture, risk data 
is treated as an opportunity to learn. When a trend 
appears, the first question is usually, “What in the 
system allowed this to happen?” not “Who messed up?” 	
	 Because people do not feel personally threatened, 
issues are surfaced early and action happens quickly.
In organisations where blame is the default, the opposite 
happens. Risk data gets watered down or hidden. Crews 
stay quiet. Managers avoid uncomfortable trends. The 
data becomes political rather than operational.
	 Accountability structures matter as well. When the 
people who see the risk also have the authority to act, 
things move quickly. When safety sits in a separate 
silo with no real decision-making power, delays are 
inevitable.

 Image Credit ©Andre Roos
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The most effective organisations I have seen are those 
where senior leaders engage directly with risk data. They 
ask questions, expect action plans, and follow up. When 
leadership takes the data seriously, everyone else does 
too.
	 Culture always wins. No system can compensate for 
an organisation that does not value evidence and act on 
it.

Connecting training assumptions to 
operational reality

Q13. Training environments often assume ideal 
responses to risk. Based on real-world data, where do 
operational behaviours most commonly diverge from 
training expectations?

The biggest divergence shows up under real-world 
pressure.
	 In training, scenarios are clean. Risks are clearly 
defined. Decisions tend to be binary. Go or no-go. In 
actual operations, things are messier. Risk becomes 
a sliding scale. Small exceptions start to accumulate 
because each one seems reasonable on its own.
	 Communication also changes under pressure. In 
training, briefings and cross-checks are thorough. In real 
life, when things get busy, people shorten conversations, 
make assumptions, and defer discussions until later.
	 Fatigue is another major factor. Training sessions 
usually happen when people are rested and alert. In real 
operations, decisions may be made at the end of a long 
day, on the fourth or fifth sector, with cognitive reserves 
already depleted.
	 These are not moral failings. They are human 
realities. But training needs to reflect them more 
honestly.

Q14. How important is feedback from operational 
data in refining training assumptions and decision-
making frameworks?

It is absolutely critical, and this is an area where the 
industry still has a lot of room to improve.
	 For years, training has been driven largely by accident 
reports and theory. Those are important, but they are 
lagging indicators. Operational data gives us something 
much more powerful. It shows how people actually 
behave during normal operations, under real pressure.
	 At SkyGuard, we see operational data as the missing 
link between what we assume happens and what 
really happens. It reveals where human performance 
consistently deviates from design intent, and often for 
understandable reasons.
	 The opportunity is to use this feedback continuously, 
not reactively. Instead of waiting for incidents to force 
changes, training can evolve based on patterns observed 
across thousands of routine flights.
	 The challenge is turning raw data into usable insight. 
Numbers alone do not make anyone safer. It is the 
interpretation and the lessons drawn from them that 
matter.

Addressing the blind spot

Q15. If there is one misconception the industry holds 
about data-driven safety, what would you challenge?

That more data automatically makes us safer.
We have become very good at collecting data, storing 
it, and displaying it. That does not mean we are 
equally good at using it. Too often, organisations build 
dashboards without being clear about what decisions 
the data is meant to support.
	 If you cannot clearly answer the questions “Who 
needs to act on this?” and “What should they do 
differently?”, then you are probably just adding noise.
	 The real value of data-driven safety lies in turning 
insight into action. Right information. Right person. 
Right moment.

Q16. What human-factor risk do you believe aviation 
is still underestimating as it becomes more data-
driven?

Complacency driven by automation, not just in flying, 
but in decision-making.
As systems get smarter, it becomes easier to stop 
questioning them. People start to defer judgement 
rather than exercise it. Instead of saying, “I have 
assessed this situation and made a decision,” they say, 
“The system says it is fine.”
	 That is a subtle but important shift. Predictive 
systems look backwards at probabilities. They cannot 
anticipate everything. When something genuinely new 
appears, you need humans who are confident in their 
own judgement, not people who have lost the habit of 
thinking independently.
	 The technology itself is not the problem. How we use 
it is.

Q17. In your view, what should aviation leaders focus 
on to ensure better data leads to better decisions, not 
just more dashboards?

Three things stand out for me. First, build data systems 
around real decisions, not around data collection for its 
own sake. Start by asking who needs to act differently 
because of the information, and work backwards from 
there.
	 Second, invest in understanding the data, not 
just gathering it. That means people who understand 
operations, fatigue, pressure, and context, not just 
software.
Third, close the feedback loop. Crews need to see 
that the data they generate leads to safer operations, 
not increased surveillance. When people see tangible 
benefits, they engage.
	 At the end of the day, the goal is not to replace 
people with systems. It is to help people make better 
decisions with the support of good systems. And 
if something goes wrong, you want a real aviator 
making decisions, not a machine looking backwards at 
probabilities.
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NEW DATA SHOWS DIGITAL RESEARCH 
IS RESHAPING PRIVATE AVIATION 
BUYING DECISIONS
Private aviation has long been driven by 
relationships, referrals and reputation. 
New data suggests that model is quietly 
shifting. Today’s buyers are spending 
more time researching online, asking 
more detailed questions, and forming 
opinions well before engaging brokers, 
charter operators or service providers — 
reshaping how trust is established in high-
value aviation transactions.

As the aviation industry grapples with AI adoption, 
infrastructure constraints and certification 
bottlenecks, technology is also transforming 
the commercial side of the sector in less visible 
ways. One of the most consequential changes is 
happening well before an aircraft ever flies: in how 
buyers educate themselves, compare options and 
decide whom to trust.

Buyers Arrive Better Informed

Aggregated 2025 performance data reviewed by 
OneTeam Aviation Marketing indicates a clear 
shift in buyer behaviour across the private aviation 

sector. Prospective customers are spending 
significantly more time researching online before 
making contact.
	 Visitors arriving via paid search typically remain 
on aviation websites for five to six minutes, 
compared with approximately one minute in non-
aviation industries. The extended engagement 
suggests deliberate, high-intent research rather 
than casual browsing.
	 This pattern mirrors broader trends in high-value 
purchasing, but appears particularly pronounced in 
aviation, where buyers arrive later in the decision 
cycle and expect precise, technically credible 
information.

A Market at an Inflection Point

According to Jordan Sok, Chief Executive Officer of 
OneTeam Aviation Marketing, the findings signal a 
pivotal moment for the industry. While referrals and 
long-standing relationships remain important, they 
are no longer sufficient on their own.
	 Buyers increasingly expect clarity, education 
and a digital experience that reflects the 
professionalism and reliability of the service 
they intend to purchase. By the time they make 
contact, many are already comparing providers and 
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evaluating credibility.
	 Trust, in other words, is now being earned earlier 
— and online.

More Nuanced Search Behaviour

The data shows aviation buyers conducting highly 
specific searches related to operating costs, cabin 
layouts, ownership structures and range profiles. 
Amanda Klotz, SEO Specialist at OneTeam Aviation 
Marketing, notes that these targeted searches 
can convert up to four times better than broader 
aviation terms.
	 Interest in fractional ownership and 
membership-style products has also increased, 
pointing to a growing appetite for alternative 
ownership models and tailored solutions. Buyers 
are no longer asking whether private aviation 
makes sense; they are asking which structure best 
suits their needs.

The Passenger-Led Digital Shift

This behaviour is not limited to aircraft buyers. 
Passengers themselves are driving digital adoption 
across aviation.
	 Industry research indicates that more than half 
of airline bookings are now made online, with a 
growing share conducted via mobile platforms. 	
	 Travellers increasingly begin their journey 
with digital research — comparing prices, reading 
reviews and refining choices before committing.
	 Airlines and airports are responding with 
personalised offers, real-time updates and 
streamlined booking flows. What was once 
considered added value is now expected. Digital 
experience has become a competitive baseline 
rather than a differentiator.

AI-Driven Search Changes the First 
Touchpoint

The rise of AI-driven search tools is further 
reshaping buyer behaviour. Platforms such as 
Google’s AI Overview, OpenAI’s ChatGPT and 
Google Gemini increasingly answer foundational 
questions directly within search results.
	 As a result, buyers often arrive at aviation 
websites having already gathered basic 
information. Expectations shift accordingly. Once 
on site, visitors look for depth, credibility and clear 
explanations rather than introductory marketing 
messages.
	 Educational content — guides, explainer pages, 
videos and resource libraries — consistently 
outperforms purely promotional material. 
Information has become a primary trust-building 
mechanism.

Advertising and Engagement Patterns

Paid advertising data reinforces these trends. 
According to Taylor Brock, aviation audiences 
engage more deeply than buyers in most other 
sectors.
	 Longer time-on-site metrics and strong 
performance from competitor-name searches 
suggest active comparison shopping. Educational 
advertising consistently outperforms promotional 
messaging, indicating that buyers reward clarity 
and expertise rather than sales language.

Procurement Joins the Digital Shift

Digital research is not only reshaping passenger 
behaviour and private aviation sales. Airline 
procurement is also entering a data-driven era.
	 Procurement teams increasingly rely on 
analytics, supplier portals and e-procurement 
platforms to replace legacy sourcing methods. Data 
visibility and market intelligence now influence 
decisions alongside, and sometimes ahead of, long-
standing relationships.
	 Digital marketplaces such as Aeroxchange 
and Inventory Locator Service illustrate this shift, 
bringing transparency and automation to aircraft 
parts sourcing and MRO procurement. These 
platforms function as research engines, shaping 
decisions before formal negotiations begin.

Transparency Comes With New Risks

Deeper digital research improves transparency, 
but it also introduces new challenges. Complex 
operational, safety and ownership considerations 
can be simplified or misunderstood before expert 
engagement occurs.
	 For aviation businesses, this raises the stakes. 
Digital content must be accurate, balanced and 
responsibly framed. The information gap between 
early self-education and professional advice is now 
a commercial and reputational risk.

Data as Competitive Advantage

What emerges from this data is a clear conclusion: 
digital research has become a strategic asset in 
aviation purchasing.
	 Whether it is a traveller booking a flight, a 
private buyer evaluating ownership models, or 
an airline sourcing parts and services, access to 
credible, well-structured digital information shapes 
outcomes. Companies that invest in transparent, 
educational digital platforms are better positioned 
to earn trust and secure early engagement.
	 In a sector defined by complexity, regulation 
and high stakes, the commercial logic of aviation is 
being quietly rewritten. Digital research is no longer 
supplementary. It is redefining how trust is formed, 
how decisions are made, and who earns the first 
conversation.
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THE TRUE COST OF STAYING 
CONNECTED IN THE AIR
In-flight connectivity is increasingly 
viewed by passengers as a basic 
convenience rather than a premium 
service. Yet behind the promise of 
seamless Wi-Fi at 35,000 feet lies a less 
visible trade-off: additional aerodynamic 
drag, higher fuel burn and rising operating 
costs. Recent public exchanges between 
airline executives and connectivity 
providers have brought this long-
understood issue back into focus.

Passenger expectations for continuous connectivity 
have grown steadily over the past decade, driven by 
smartphones, cloud-based work tools and streaming 
services. For many travellers — particularly on long-haul 
routes — in-flight Wi-Fi has become an important part of 
the overall experience.
	 For airlines, however, staying connected in the air is 
not purely a digital proposition. It is a physical one.

Connectivity starts with hardware, not the 
cloud

Every airborne internet connection begins with 
equipment installed on the aircraft. Antennas, radomes, 
cabling, modems, power units and cooling systems all 
add weight and complexity.
	 That hardware must be certified, powered, cooled, 
maintained and periodically upgraded. Each additional 
system becomes another item on the maintenance 
programme. Each kilogram added increases fuel burn 
over the aircraft’s operational life.
Connectivity may feel virtual to passengers, but for 
operators it is unmistakably physical.

Drag is not theoretical — it is certified

Any external modification to an aircraft’s fuselage 
introduces aerodynamic drag. Satellite communication 
antennas, typically housed in radomes mounted on the 
upper fuselage, protrude into the airflow and increase 
parasitic drag.

Image Credit ©Freepik
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This penalty is assessed during certification and reflected 
in aircraft performance data. At cruise, disturbed airflow 
translates directly into higher fuel consumption.
	 Individually, the impact may appear modest — often 
measured in fractions of a percentage point. Across 
entire fleets and thousands of flights, however, it 
becomes material. Even small increases in drag attract 
close scrutiny in an industry where margins are tight and 
fuel remains the single largest operating cost.

Differing claims, same physics

The issue resurfaced recently following comments by 
Michael O’Leary, who argued that installing satellite 
antennas would impose a meaningful fuel-burn penalty 
due to added drag and weight. He suggested that, 
at fleet scale, the cost impact for a large short-haul 
operator could be substantial.
	 By contrast, Starlink has stated publicly that its 
aviation terminal design results in a much smaller fuel-
burn increase — around 0.3 per cent — citing internal 
performance analysis on narrowbody aircraft.
	 These figures are not directly comparable without 
full disclosure of underlying assumptions. Airlines and 
equipment manufacturers often frame calculations 
differently, depending on whether they account solely 
for aerodynamic drag or also include additional weight, 
electrical power demand, operational contingencies and 
conservative planning margins.
	 What is not disputed is the underlying principle: 
external antennas increase drag, and increased drag 
increases fuel burn.

Why scale matters — especially on short 
haul

Ultra-low-cost and high-frequency short-haul operators 
work with some of the tightest unit costs in commercial 
aviation. High utilisation, short sector lengths and 
aggressive pricing strategies leave little room to absorb 
additional fuel penalties.
	 On short sectors, where cruise time is limited and 
climb performance is critical, drag increases have 
proportionally less opportunity to be offset by revenue 
generation. In this context, in-flight connectivity can 
shift from a potential ancillary revenue stream to a net 
cost.
	 Passenger willingness to pay also varies significantly 
by market and route length. Uptake assumptions that 

may hold on long-haul or premium networks do not 
necessarily translate to short-haul operations.

Cost, carbon and consequence

Fuel burn is not only a financial consideration. Increased 
consumption also carries environmental implications 
at a time when airlines face growing scrutiny over 
emissions and sustainability commitments.
	 For operators pursuing incremental efficiency gains 
through lighter cabins, optimised flight planning and 
newer engines, even marginal performance penalties 
are closely examined. The decision to install connectivity 
therefore becomes part of a broader operational and 
environmental trade-off, rather than a simple customer-
experience upgrade.

A question of fit, not technology

In-flight connectivity technology continues to improve. 
Antennas are becoming lighter and more aerodynamic, 
and satellite networks offer higher throughput and 
reliability than earlier generations.
	 For many airlines — particularly those operating 
long-haul or premium-focused networks — the balance 
already favours installation.
	 For others, especially high-volume short-haul 
operators, the calculation remains more finely balanced.
The debate is not about whether connectivity works, 
nor whether passengers value it. It is about whether the 
physical and economic costs of staying connected align 
with an airline’s operating model.

A grounded view of being “always on”

Connectivity in flight is not going away. Digital 
expectations will continue to rise, and technology will 
continue to improve.
	 But aviation remains governed by physics. 
Staying connected in the air costs fuel, weight, drag, 
maintenance hours and engineering attention. Like 
every other design and operational choice in aviation, it 
involves trade-offs.
	 The next time a message sends effortlessly at 
cruise, it is worth remembering that behind that digital 
convenience sits a very physical bill — paid in fuel, 
complexity and careful operational compromise.

Apple TV Air France Image Credit ©Air France
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REGIONALISATION VS GLOBALISATION
Aviation’s supply chains are being quietly 
redrawn. As manufacturers move away 
from highly globalised production in 
response to geopolitical risk, the industry 
is discovering that resilience comes with a 
price — one increasingly borne by airlines 
through higher costs, delayed deliveries 
and constrained fleet availability.
For decades, aerospace manufacturing was optimised 
for efficiency. Components for a single aircraft routinely 
crossed multiple continents before final assembly, 
supported by just-in-time logistics and tightly specialised 
supplier networks. That model assumed a relatively 
stable geopolitical and economic environment.
That assumption no longer holds.
	 From Global Optimisation to Risk Management
Globalisation delivered undeniable advantages to 
aviation. Economies of scale reduced unit costs. Deep 
supplier specialisation accelerated innovation. Airlines 
benefited from broad market access, lean inventories 
and highly optimised production cycles.
	 Yet beneath these efficiencies lay structural 
fragilities. The pursuit of cost optimisation concentrated 
risk, often tying critical components to single suppliers 
or regions. Redundancy was sacrificed for speed. 
Resilience was assumed, not engineered. Between 2020 
and 2025, that vulnerability was exposed.

The Cracks Exposed

A series of overlapping shocks revealed how brittle 
highly globalised supply chains had become.
	 Pandemic-related shutdowns demonstrated the 
peril of lean inventories when distant suppliers faltered. 
 	 Geopolitical tensions, sanctions and trade disputes 
intermittently disrupted the flow of critical components. 
Logistical bottlenecks at ports and freight hubs 

challenged the assumption that global sourcing was 
always optimal. Climate-driven disruptions, from 
flooding to wildfires, further affected production centres 
and transport corridors.
	 These were not isolated events. They exposed a 
system optimised for efficiency but lacking sufficient 
buffers in a world defined by volatility.

Hidden Costs: Beyond the Factory Floor

When supply chains strain, the consequences extend far 
beyond manufacturing schedules. Several less visible 
costs now shape airline economics.
•	 	 Operational vulnerability 

Airlines and original equipment manufacturers 
discovered that delays of weeks, sometimes days, 
could ground aircraft or stall deliveries. Reduced 
seat capacity became an operational reality rather 
than a planning risk.

•	 	 Escalating inventory costs 
To hedge against uncertainty, airlines and MRO 
providers have increased parts inventories. While 
this improves resilience, it ties up working capital 
and raises warehousing, insurance and obsolescence 
costs.

•	 	 Supplier risk premiums 
As geopolitical and logistical risk intensified, 
suppliers began re-pricing contracts to reflect 
uncertainty. These premiums are frequently passed 
downstream to airlines and lessors.

•	 	 Regulatory and compliance complexity 
Regional sourcing introduces certification challenges 
as safety, security and export regimes differ. 
Engineering effort and administrative overhead rise 
as compliance pathways multiply.

•	 	 Environmental cost pressure 
Global freight movements carry a growing carbon 
cost. As emissions pricing and sustainability scrutiny 
increase, long-haul logistics add both financial and 
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reputational risk.
Together, these factors have shifted supply chain 
fragility from a background concern to a material cost 
driver.
	 In response, aerospace manufacturers and major 
suppliers are increasingly pursuing regionalisation 
strategies. These do not signal an abandonment of 
global supply chains. Aerospace production is too 
specialised, capital-intensive and regulated for rapid 
relocation.
	 Instead, regionalisation takes a more measured 
form. Manufacturers are qualifying parallel suppliers in 
allied regions, duplicating tooling and facilities, splitting 
production stages across geographies, and building 
regional spares and sub-assembly hubs closer to final 
assembly lines.
	 Each of these steps improves resilience on paper. 
Each also introduces cost, complexity and transitional 
inefficiency.
	 Unlike consumer manufacturing, aerospace 
production cannot be reconfigured quickly.  

The Efficiency Penalty

Globalisation concentrated production volumes, 
allowing suppliers to climb learning curves and 
spread overheads efficiently. Regionalised production 
fragments that scale.
	 Smaller output per site slows productivity gains. 
Duplication of infrastructure raises unit costs. In the 
short to medium term, regionalisation therefore 
tends to reduce efficiency before resilience benefits 
materialise.
	 This is not a strategic failure. It is an inherent 
consequence of how aerospace manufacturing 
functions.

When Manufacturing Strategy Becomes 
an Airline Cost Problem

The downstream impact is now visible across airline 
balance sheets.
	 As production disruptions and certification delays 
persist, airlines are extending fleet lifecycles to maintain 
capacity. What began as a temporary workaround has 
become a structural outcome.
	 Older aircraft burn more fuel per seat kilometre 
and lack incremental aerodynamic and propulsion 
improvements. Fuel inefficiency becomes a built-in cost 
penalty, particularly on long-haul and high-cycle routes.
	 Maintenance costs escalate as aircraft age. Heavier 
inspections, more frequent engine shop visits and 
constrained MRO capacity drive up expenditure and 
increase aircraft-on-ground time. Industry reporting 
indicates that supply chain disruption and maintenance 
bottlenecks have already added billions of dollars 
annually to airline operating costs, including sharply 
higher engine leasing and spare part expenses.
	 At the same time, scarcity of new aircraft has 
tightened the leasing market. Lease rates for mid-life 
aircraft have risen, lessors retain assets longer, and 

airlines accept higher monthly costs to preserve network 
continuity.

The Transitional Trap

Here lies the paradox.Regionalisation and supplier 
diversification are intended to reduce long-term risk. 
During transition, however, they can tighten supply 
further, delaying deliveries and extending fleet lifecycles 
even more. Airlines absorb higher costs before resilience 
benefits are realised.
	 This transitional trap is not theoretical. It is unfolding 
now, intersecting with skills shortages, certification drag 
and constrained production rates.

Africa and Emerging Markets: 
Disproportionate Exposure

These dynamics affect all airlines, but not equally.
African and other emerging-market operators typically 
operate older fleets, face higher financing and leasing 
costs, and rely on offshore MRO facilities. As a result, the 
hidden costs of supply fragility are felt earlier and more 
sharply.
	 Fuel inefficiency erodes margins faster. Maintenance 
delays ground aircraft longer. Leasing alternatives 
are fewer and more expensive. While Africa supplies 
critical raw materials into global aerospace supply 
chains, it captures limited benefit from regionalised 
manufacturing strategies and absorbs downstream cost 
pressure without the buffering advantages enjoyed by 
larger markets.
	 Nascent African aerospace clusters are seeking to 
build local MRO and parts supply capabilities, supported 
by rising intra-continental mobility and regional trade 
frameworks. Progress is uneven, but the strategic 
imperative is increasingly clear.

Why This Matters Now

Aviation is entering a phase where manufacturing 
strategy, geopolitics and airline economics are 
inseparable.
	 Resilience is no longer optional. Neither is 
affordability. The challenge lies in managing the 
transition from global efficiency to regional resilience 
without locking airlines into prolonged periods of 
elevated cost.
	 That balance will define competitive advantage in the 
coming decade.
	 Regionalisation is not a retreat from globalisation. It 
is an attempt to adapt it to a less predictable world.
For aerospace manufacturing, the shift is rational and 
necessary. For airlines, however, the cost is immediate: 
older fleets, higher fuel burn, escalating maintenance 
and rising lease rates are the hidden consequences of 
supply chain fragility and transitional disruption.
	 The question is no longer whether the industry 
should pursue resilience. It is how quickly resilience 
strategies can mature before their costs reshape the 
economics of global aviation.
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WINGS INDIA 2026: 
CIVIL AVIATION AT 
SCALE
As the global aviation industry enters 
2026 facing a complex mix of recovery, 
expansion and regulatory recalibration, 
Wings India 2026 arrives at a pivotal 
moment. The biennial civil aviation 
exhibition and conference reflects 
not only India’s accelerating market 
trajectory, but wider structural questions 
confronting aviation worldwide.

Scheduled to take place from 28 to 31 January 2026 at 
Begumpet Airport, the event has established itself as 
one of Asia’s most significant civil aviation gatherings. 
Hosted in Hyderabad, Wings India blends exhibition, 
conference programming and live flying display, 
creating a forum where policy, operational reality and 
commercial ambition intersect.
	 Unlike defence-centric airshows, Wings India is 
deliberately focused on civil aviation ecosystems — 
spanning commercial airlines, regional connectivity, 
business aviation, rotorcraft, training, air cargo, MRO 
and emerging advanced air mobility concepts. The 
event mirrors the scale and momentum of India’s 
aviation market, which continues to expand in passenger 
demand, infrastructure investment and domestic 
manufacturing ambition.

A platform shaped by growth

India’s aviation trajectory is increasingly influencing how 
global manufacturers, service providers and lessors think 
about scale. New routes are opening rapidly, airport 
capacity is being expanded even as it is stretched, and 
workforce pipelines remain under sustained pressure.
	 Against this backdrop, Wings India functions as both 
a showcase and a working forum — a space where 

opportunity is discussed alongside constraint. The event 
provides visibility into how a fast-growing aviation 
market balances ambition with operational, regulatory 
and infrastructure realities.
	 Conference sessions and roundtables are expected 
to explore themes such as airline economics, airport 
development, sustainability pathways, MRO capacity, 
skills development and the integration of new aircraft 
types into existing airspace and infrastructure. Static and 
flying displays offer a practical counterpoint, grounding 
policy discussion in operational context.

Beyond the exhibition floor

What distinguishes Wings India is not only its scale, but 
its breadth. The event consistently draws participation 
from government ministries, civil aviation authorities, 
global OEMs, airlines and regional operators, creating 
an environment where regulation, industry strategy 
and operational experience converge — not always 
seamlessly.
	 For international stakeholders, Wings India offers 
insight into how a high-growth market navigates 
certification, infrastructure readiness and fleet planning. 	
	 For regional players, it provides exposure to global 
standards, technologies and competitive benchmarks, 
highlighting both opportunity and pressure points.

A mirror of wider industry questions

While firmly rooted in the Indian market, the issues 
surfaced at Wings India resonate far beyond national 
borders. Questions around airspace management, 
sustainable growth, automation, training capacity and 
regulatory alignment are no longer regional concerns. 		
They are structural challenges shaping aviation globally.
	 As the industry gathers in Hyderabad at the outset 
of 2026, Wings India serves as a barometer of where 
civil aviation stands: ambitious, dynamic, and operating 
within narrowing margins for error.
	 In that sense, the event underscores a broader truth. 
Aviation’s future will be shaped not only by innovation 
on display, but by the less visible systems, decisions and 
trade-offs that enable safe, scalable operations.
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THINGS WE ALL NOD ABOUT (BUT 
NEVER PUT IN THE REPORT)
Aviation is a documented industry.
If something happens, there is a form for it. If it 
nearly happens, there is a longer form. If it could have 
happened under slightly different circumstances, there is 
guidance explaining how it should be reported.
And yet.
	 Aviation prides itself on honesty, transparency and 
rigorous reporting. When something goes wrong, it is 
documented, analysed and followed by corrective action 
designed to ensure it does not happen again.
Alongside this formal system exists a quieter reality — a 
shared understanding made up of things professionals 
recognise, acknowledge with a knowing nod, and rarely 
commit to paper. Not in the technical log. Not in the 
safety report. Not even in the “lessons learned” slide 
deck.
	 Welcome to aviation’s unreported truths.
Despite its procedures and expanding libraries of 

best practice, aviation also operates on experience 
and judgement. The pause before a response. The 
glance exchanged across a briefing table that signals 
agreement. The understanding that something may be 
technically correct, yet operationally more nuanced.
	 This is not recklessness. Quite the opposite. It exists 
because real-world operations are rarely as orderly as 
diagrams suggest.

Paperwork that exists to prove other 
paperwork exists

Over time, aviation documentation has evolved layers 
of confirmation. Forms confirm that other forms 
were reviewed. Sign-offs validate previous sign-offs. 
Checklists exist to ensure that checklists were followed.
	 Everyone recognises the procedural update titled 
*“Minor Editorial Amendments – No Operational 
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Impact.” It is acknowledged, not because it introduces 
new insight, but because compliance itself is part of the 
system.
	 The pre-flight briefing illustrates this well. Weather, 
NOTAMs, alternates and fuel are covered thoroughly. 
Then there is the page everyone knows by heart. No 
explanation is required. Heads dip slightly. 			 
Pens pause. The nod appears. The briefing continues.
	 Or consider the phrase “within acceptable limits.” 
Entirely accurate. Entirely legitimate. And quietly 
understood to depend on context. Engineers, pilots 
and operations teams recognise that limits are shaped 
not only by numbers, but by trends, experience, 
environmental conditions and familiarity with the 
aircraft.
That judgement rarely appears in reports. It lives instead 
in institutional memory.

Procedures written for a perfect world

Procedures assume ideal conditions: serviceable 
systems, rested crews, available equipment and 
predictable environments.
	 Operational reality is rarely that tidy.
Flights succeed because experienced professionals 
adapt within procedures without undermining them. 
Events are described as being “managed in accordance 
with approved practices,” a phrase that acknowledges 
human judgement without needing to detail every 
adjustment.
	 Simulation reflects a similar truth. Its value is 
unquestioned. Modern simulators are sophisticated, 
regulated and indispensable. They prepare crews for 
rare events and complex decision-making. Yet those 
who have spent time both in simulators and in aircraft 
recognise the difference between encountering a 
scenario for the first time and recognising one that has 
been practised.
	 When an instructor remarks that a scenario “tends to 
catch people out,” the response is often a quiet nod. It is 
not resistance to training, but respect for complexity.
	 Automation prompts the same response. Officially, it 
reduces workload and enhances safety — which it does. 
	  Unofficially, crews understand that automation itself 
requires management. Sometimes active, sometimes 
passive, sometimes deliberately paused while 
situational awareness catches up.
When someone says, “we’ll monitor that closely,” no 
further explanation is needed.
	 Regulatory interpretation also occupies this 
space. Regulations are carefully written and globally 
applied, yet their implementation often depends on 
professional dialogue. The phrase “as agreed with the 
authority” signals compliance, but also consultation and 
judgement exercised within the framework.
That nuance rarely survives headlines. It survives 
perfectly well in hangars.
	 Infrastructure is another area where understanding 
precedes documentation. Systems once assumed to be 
permanent — power availability, data feeds, staffing 
depth, airspace reliability — are now recognised as 

conditional. Contingency planning reflects this reality, 
often met with recognition rather than surprise.
	 Because those working on the line see these shifts 
first.

Why we never write it down

None of this suggests corners are being cut. The nod is 
not a shortcut; it is a coping mechanism within a high-
reliability industry that understands absolute certainty is 
unattainable.
	 Reports demand clarity. Reality demands 
adaptability.
	 These truths are rarely written down because 
aviation depends on balance. Too much detail, and 
systems become unmanageable. Too little, and nothing 
improves. So professionals adapt quietly, comply 
carefully and keep operations safe and effective.
Perhaps the most telling nod appears when someone 
asks, “has this been documented?” The pause that 
follows does not imply omission, but recognition that 
documentation is only one layer of safety. Experience, 
communication and professional culture form the 
others.
	 Those layers do not always translate neatly into 
forms.
	 Hangar Talk exists in that space between the 
written and the understood. It reflects how aviation 
professionals reconcile procedure with reality — and 
how, despite everything, the system continues to work.
So the next time you find yourself nodding during a 
briefing, a meeting or a debrief, take comfort. You 
are participating in one of aviation’s quiet safety 
mechanisms: shared understanding.
	 Just don’t expect to see it in the report.
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