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Padhraic’s speaking text

SLIDE 1 – Cover Slide

Good afternoon Vice Chancellor, President, CEO, Director Transport, family members, ladies and gentlemen.   

Congratulations Emily (Wilson), on winning the scholarship and I hope the course has given you another fascinating insight into this amazing industry.

My thanks to Cranfield University and to the International Federation of Airworthiness for your kind invitation to launch this lecture series in honour of John Saull, a much-missed colleague and mentor that is admired and missed in equal measure.

When I first met John in 1993, I had just joined the CAA and he was already a very influential figure in charge of a substantial portion of CAA’s safety regulatory responsibilities.  Even as a newbie, I found this very senior colleague to be not only assured, respected and utterly competent but also friendly, inquisitive, kind and supportive.  I bumped into him from time to time after his retirement and, of course, he did me the great honour of presenting the Sir Frank Whittle Award to me some years ago.  Noone who knew him will be surprised to hear that I found him to be endlessly interested in the work, in the people and in the possibilities.  And he was always more than happy to guide, advise and assist wherever he could.  I am proud to have known him.

I am also a proud alumnus of Cranfield University and was privileged to lead a visit here last year by the members of the ICAO Air Navigation Commission.  All of us were struck by the remarkable work that Cranfield is doing not just to encourage and train talented young people but also to create and sustain an ecosystem dedicated to taking forward the ideas of the best and brightest. 

And this approach is reflected also in the work of the International Federation of Airworthiness who, for almost 50 years, have encouraged and supported promising aviation careers and have drawn together some of the best talent from across aviation to help improve safety globally through better standards and the sharing of ‘best practices’, a mission so well aligned to some of ICAO’s most important aims.

And my thanks to all of you for joining here in person or online to discuss the idea of a ‘Another Giant Leap For Mankind’.

SLIDE 2 – A Giant Leap for Mankind
On 25 May 1961, US President John F Kennedy set NASA the challenge of putting a man on the moon and bringing him safely back to earth before the end of the decade.  Eight years later, on 20 July 1969, Neil Armstrong stepped onto the moon and said “That’s one small step for man, one giant leap for mankind.”  In so few words he summed up a decade of effort and achievement, and a future full of possibilities.  NASA estimates that around 650 million people shared in the excitement of that momentous moment as they watched live on television right around the World. 

And this feeling of effort, achievement and possibilities was what John Saull must have had as he arrived in Bristol in 1966 to participate in the Concorde programme for the UK CAA.  I am told that he considered the ten year period that followed to be the high point of his professional life.  And no wonder, as the first ever commercial supersonic aircraft, Concorde represented the coming together of decades of effort and advances in aerodynamics, propulsion, systems, structures and materials, in international industrial cooperation and in the development and application of international regulatory standards and processes.  It was the first fly by wire civil aircraft and the first to use digital computers.  Again the television cameras were rolling for the first flight on 2 March 1969 but … let’s move forward 7 years when the TV cameras were again on hand to record the take off of BA’s first Concorde commercial flight from Heathrow to New York on 21 January 1976.
 
It is easy to imagine the excitement and the feeling of achievement and of possibility.


SLIDE 3 – A Giant Leap for Mankind
But it doesn’t end there.  The Boeing 737 first flew on 9 April 1967 and entered service in 1970.  The Baby Boeing was the first to feature flight deck technology that would allow the two-person flight deck that has since become standard among air carriers.  

Also in 1970, the Boeing 747 went into service having first flown just a year earlier on 9 February 1969.  It the largest civil aircraft in the world at the time with a range of unique features and it was designed, built, certificated and delivered in record time.

This era also marked the arrival of Airbus as a global player.  The company completed the first flight of its very first aircraft, the A300B1, on 28 October 1972.

I should also mention that in this period, there were significant advances in microelectronics with semiconductor manufacturer Intel being founded on 18 July 1968 and then Microsoft on 4 April 1975 and Apple on 1 April 1976.

This was a period when one could truly feel that mankind was making a huge leap into the future, not least in the aerospace domain.

So what about today.  Does it feel like we are collectively making another ‘giant leap for mankind’.

SLIDE 4 – Stepping out again – AAM 1
Let’s consider new aircraft.  We are seeing a huge growth in Remotely Piloted Aircraft led by the lighter weight devices that we commonly refer to as drones.  And while the dominant commercial application is currently surveying or inspection, the appetite for further services is clearly high.  Although not a like for like measure, we get some sense of scale from the fact that the UK CAA has licensed fewer than 20,000 professional pilots and has registered almost half a million active drone users.

Another unprecedented number is the number of companies that have been established to develop electrically powered vertical take-off and landing aircraft with their eyes set on a future Advanced Air Mobility market.  

Just last week, on 12 November 2023, Joby Aviation, a Californian based company, conducted a demonstration flight of the Joby S4 in New York City.

The Joby S4 carries a single pilot and four passengers and claims a 200 MPH TOP SPEED AND A RANGE OF 150 MILES.  Joby plans to design, build and operate the aircraft fleet itself and bought Uber Elevate from Uber to leverage Uber’s ride hailing technology and operational experience.  The aircraft is in flight test and Joby is working on a certification programme not just with the FAA but with regulators worldwide.

And just to give you a sense of these vehicles, let me quickly show two more.  

SLIDE 5 - Stepping out again  – AAM 2

This is the EHang EH216S.  It is designed to carry two passengers up to 30km at up to 130km/hour.  It is designed to operate autonomously so no pilot on board, no cockpit, no flight controls.  Instead EHang’s command and control centre monitors each trip over mobile telecomms links.  On 13 October this year, it became the first fully autonomous eVTOL ever to achieve type certification.  The Civil Aviation Administration of China’s (CAAC)  Type Certificate opens up the Chinese commercial market where EHang intends to provide a ride-hailing service managed through your mobile phone rather like the Uber service.  And EHang is looking to markets outside China.  It has been working with other authorities and has just announced the opening of a UAM Centre in Spain as part of its certificating activities with EASA.   

You will understand, of course, that there are many aspects of the aircraft that are not covered by the standard regulatory material.  However, the CAAC has followed the approach used by other leading States in such situations by formalising a set of Special Conditions that set out the standards that any unique aspect of the vehicle had to meet in order to be certificated.   

SLIDE 6 – Stepping out again – AAM 3

Moving back to the US, this is the Wisk Aero Generation 6 being demonstrated at Oshkosh in July this year.  It is a four seat fully autonomous aircraft with a range of 90 miles and maximum speed of 130 mph.  Like the EHang, Wisk intends to operate fully autonomously with remote oversight from a command and control centre and like the EHang, there is no cockpit and no onboard controls.  Earlier this year Wisk became a subsidiary of Boeing.  They are in a certification programme with FAA which they hope to complete next year.  

SLIDE 7 – Stepping out again – AAM 4
Although I have focused on three, there are hundreds of eVTOL companies. 
Having mentioned Boeing, I note that Embraer and Airbus are both very active in this domain each having set up a subsidiary company to specialise in Advanced Air Mobility.
Also we have the German manufactured Volocopter, a single pilot machine able to carry one passenger and which the manufacturer aims to offer for air taxi operations in France next year in support of the Olympic Games.   
 
And there is the Archer Midnight, another Californian machine, which made its first flight last month on 25 October.  This is a four-passenger piloted eVTOL with a range of 20 miles that has attracted a lot of interest and investment in the Middle East in particular and aims to achieve FAA certification at the end of next year with entry into service in 2025. 
There is also the German built Lilium Jet – one pilot plus 6 passengers aiming for EASA certification next year.
Britain’s own Vertical VX4 – a pilot plus four passengers - which has flown but was sadly damaged in a hard landing in August.  Hoping that the recovery process is going well for them.
Putting all of these aircraft together, we can see that these projects represent a significant impetus to advancing electrical propulsion systems, battery technologies, multi-rotor aerodynamics and flight control systems, remote piloting technologies and techniques, autonomous vehicle design and operation and the expansion into aviation of ride hailing passenger technologies.  The different regulators involved are all benefitting from their exposure to these different projects and, as demonstrated by the Chinese authorities, are entirely capable of augmenting and adjusting the existing regulatory standards as needed.

And although respected industry commentators have warned to expect bankruptcies in this sector given the uncertain extent of the AAM market and the prodigious development costs, whatever the commercial outcome, some giant leaps forward are happening across a wide range of worthwhile operational and technological innovations with a consequent knock-on into the regulatory standards.  I feel a resonance with the achievements of the late 1960s and early 1970s.

Oh, and that is not all that is happening in aviation right now.

SLIDE 8 – Stepping out again – other vehicles
We are seeing a notable uptick in interest in High Altitude Platform Stations or ‘HAPS’ operating in the stratosphere above current air traffic flows.  Typically they are positioned to operate continually for weeks or months at over 60,000 feet above a fixed point on the Earth’s surface.  As well as earth observation, they can offer broadband and telecoms connectivity to areas of the world that are underserved … which they calculate as being close to half of the world’s population currently.  They also aim to be capable of rapid deployment to provide disaster recovery communications when, for example, terrestrial networks have been compromised.

The solar powered Aerostar balloon has flown more than 2 million hours in the stratosphere showing its ability to hold position over a specified operating area and delivering mobile phone connectivity for months at time. 

The SCEYE (’Sky’) Infinity airship has demonstrated flight in the stratosphere providing internet connectivity on the ground and producing high-resolution environmental mapping.  Again, it can loiter over a designated area of operation for months using renewable energy.

The Airbus Zephyr started life as a QinetiQ project here in the UK that has been taken forward by Airbus.  The Zephyr 8/S is due into service next year and is designed to operate for a month at 65,000 feet offering mobile telecoms coverage and surveillance capability.  

Looking at these HAPS vehicles from an aviation perspective, there are some constraints associated with their transit up to and back from their operating positions.  Once in position, current air traffic management systems are not designed to cover upper airspace and, as the number of vehicles in this altitude band increases, there is the challenge of avoiding collisions not just between HAPS vehicles but also with other assets operating in the same airspace and often at very high speeds compared to the HAPS equipment.  For the moment, the HAPS industry is looking at the possibility for operators to cooperate to ensure safe separations.  Again, their work should help drive forward novel fixed wing airframes, balloons and airships, provide a further impetus to solar powered propulsion technologies and improve our understanding of continuous unmanned high-altitude operations.

And closer to earth there are a lot of novel technologies being explored too.  

Most Airbus publicity about its work on future aircraft designs includes depictions of the BWB as a solution to the challenges associated with hydrogen-powered aircraft; even if it is never built, the thinking behind the project is enormously helpful.  

And this exploration is also important in ZeroAvia’s work on hybrid hydrogen-electric propulsion that started here on the Cranfield campus and plans to demonstrate 300-mile range in a 9–19 seat aircraft and then up to 700-mile range in a 40–80 seat aircraft.

Boeing’s Transonic Truss-braced Wing (TTBW) is a further exploration of a future design aimed at very high fuel efficiency.  The company is currently preparing a full scale flying demonstrator using an MD90 airframe as the base and expects to be flying in 2028.

Amazing things are happening around new fuels and propulsion systems too.  Rolls-Royce has just successfully run its UltraFan technology demonstrator at maximum power while being fuelled with 100% Sustainable Aviation Fuel.  This is the largest turbofan engine ever constructed and is stacked full of new design ideas that together are expected to make this the quietest and most fuel-efficient turbofan ever.  And I should mention that Rolls-Royce has announced that all its civil aero engine types currently in-production have demonstrated their compatibility with 100% SAF.

And finally, we have the Boom Overture, a 60-80 seat supersonic aircraft design targeting Mach 1.7 operations at 60,000 feet with a range of 4,250nm.  First flight currently planned for 2027 with type certification in 2029.  Again, the advances being made within this project are considerable and not just in technology … as well as developing techniques to reduce the sonic boom which became such a focus for Concorde, the project team is also examining methods to manage the height above the earth’s surface at which the boom will be audible.

All this activity, the successes, the spirit of innovation and progress are very reminiscent of the heady days of Concorde and stepping on the moon.  But let’s face it, this is also a time when this industry is still recovering from one of the most severe events in its history.  

SLIDE 9 – Global traffic
The COVID-19 pandemic caused an unprecedented worldwide decline in air traffic.  During 2020, worldwide air traffic fell by 2/3rds.  In some States and particularly in passenger operations, the impact was even more severe.  The measures taken by the industry to survive are well documented but the point here is that the industry is still not back at full strength let alone fully recovered from the financial impact of the pandemic.   

ICAO’s data shows that the recovery in traffic levels last year was much quicker than had been expected and a full recovery of traffic volumes is expected in 2024 and then we anticipate that traffic will continue at its historic rate of doubling every 15 years on so.  On the face of it, this is excellent news.  

But this resurgence is occurring while the aviation community is still recovering and rebuilding its resilience, trying to recover staffing levels, working to embrace new airspace users, technologies and business models and also directing considerable effort to the challenge of creating a net zero emissions future and doing all of this while continuing to secure the high level of safety that the travelling public has come to expect of this industry.  

SLIDE 10 – Historic safety record
From a peak in the 1950s, this industry has achieved a fiftyfold improvement in the fatal accident rate globally and now routinely achieves safety levels today that previous generations of aviation professionals would probably have considered to be impossible.  The industry can be proud of this achievement. 

But safety is far from the only expectation that the public has of aviation.  Although I would not claim any academic rigour for it, I find it useful to think of public expectations of aviation as being a bit like Maslow’s hierarchy of needs.  

SLIDE 11 – Public expectations
Safety is a fundamental expectation.  In the early years of aviation, managing safety dominated the outlook of those driving the industry forward.

As aviation evolved, other ‘must haves’ have emerged.  Public expectation has progressively built up so that today aviation is expected to be not just safe but also, secure, reliable, quiet, affordable, offering choice of airlines, routes and flight times; and being friendly to our Planet.

As the industry continues to advance, I would only observe that, like Maslow’s hierarchy, every layer must be sustained as future advancements are brought on line if the confidence of the Public in this industry is to be sustained too.

And the Public does expect the aviation industry to make further advancements.  

SLIDE 12 – More public expectations
As shown by this extract from the public opinion survey conducted by NATS, the UK air navigation services provider, the public expects the industry to continue to innovate to reduce emissions, to improve flight times, to reduce noise and to increase passenger choice.  And the same survey makes clear that the public expects to see many of these challenges delivered by industry but with leadership and support from Government.  This too is the opinion of many innovators who are coming to aviation for the first time and trying to understand the regulatory system.

SLIDE 13 – A regulatory ecosystem
﻿Clearly a key element of the regulatory ecosystem is the relationship between industry and its regulator.  We have seen that companies that want to offer their products outside their home market do recognise the need to work with the authorities of those States in order to secure the necessary certification.  And we know that the regulatory bodies are comparing notes too.  

But what if there is an innovator who is new to aviation and doesn’t understand the system or appreciate the need to involve the regulators as early as possible in their design and development process.

Here in the UK, the CAA is trying to help.  The CAA has established an Innovation Hub with the aim of responding to new technologies and business models by engaging with innovators and facilitating testing and trials.  

Their landing pad provides innovators with a clear entry point to the system, early guidance and advice about how the regulatory system works and about how to work with the CAA and the services it offers.  As is the case in most regulated sectors, ‘sandbox’ is a term CAA uses for when it is working with an innovator to allow it to safely experiment, test or develop a product or concept.  The ‘regulatory laboratory’ is about the CAA working with innovators to develop proposed regulatory standards.  To avoid conflicts of interest, the CAA’s Innovation Hub team is separate from the team who deals with an application for certification and ultimately decides the regulatory standards that will apply and whether they have been met.  

Finally, the Innovation Hub team shares its guidance and views on future regulations and on regulatory approvals on the CAA website.  Do have a look, there are some interesting reads there.

But the regulatory ecosystem is more extensive than this.

Appropriate Government policies, well directed research and reliable funding are all vital components.  Here in the UK, the Government’s May 2022 ‘Flightpath to the Future’ sets out a 10-point plan for the future of UK aviation.  

The work of the Aerospace Technology Institute, Innovate UK and the wider UK research accelerator framework is enormously helpful not only to help make good choices for research but also to attract and direct funding.  I want to acknowledge ATI, based here on the Cranfield campus, for their extraordinary work particularly in relation to guiding and supporting progress in hydrogen-powered aircraft design, infrastructure and processes.

As these efforts increase our understanding of new technologies, there are a number of international standards-making organisations who play a vital part in bringing together innovators, researchers and other experts to develop technical standards … ISO, SAE, RTCA, EUROCAE …

And staying at a global level, I come to ICAO and how we fit into this ecosystem.

Many of you will be familiar with ICAO, so please bear with me while I share an introduction for those of you who may be less familiar with ICAO.

SLIDE 14 – What is ICAO?
The International Civil Aviation Organisation is a specialised agency of the United Nations.  
Its origins date back to 1944, when 54 States signed an International Civil Aviation Convention in Chicago.  This Chicago Convention made ICAO the convening body on aviation matters for all States who sign up to the Convention; so far, 193 States have done so.  
ICAO ensures that the Convention is kept up to date … most obviously through its leadership in the creation and amendment of standards and recommended practices (known as SARPs) which it publishes in Annexes to the Convention.
It is so important to recognise that, despite this leadership role, ICAO is not a regulator.  It has no authority over the 193 member States and none over the industry either.  Instead, ICAO relies on each State to implement the SARPs through national regulations and enforcement.  It also expects that State regulators will be the main focus for aircraft manufacturers seeking to open markets for their products.
SLIDE 15 – Aims and Objectives
Framing everything that ICAO does are its vision, mission and strategic objectives.
Vision: Achieve the sustainable growth of the global civil aviation system.
Mission:  To serve as the global forum of States for international civil aviation. 
ICAO works with States and other stakeholders around the World towards five Strategic Objectives.
· Enhancing civil aviation safety globally is, of course, a key objective
· Increasing global air navigation capacity and efficiency is also key.
· To enhance civil aviation security and facilitation, ICAO helps States to maintain security, facilitation and related border security provisions that are globally interoperable.
· ICAO also fosters the economic development of air transport by helping States to develop harmonised economic policies for the industry. 
· Finally, environmental protection continues to increase in importance.  ICAO brings aviation stakeholders together to drive collective action that is well-informed and consistent with the UN’s wider environmental protection policies and practices.

So how does ICAO translate these ambitions into actual day to day work?
SLIDE 16 – Governance
Every three years, the 193 Member States of ICAO come together to check on ICAO’s progress towards these objectives and to set the programme of work for the following three years.  This gathering is known as the ICAO Assembly.  The 41st Session of the Assembly was held last Autumn.  At this event, ICAO’s Business Plan 2023-2025 was agreed and the budget for the next three years was set.  The budget is a little under CAD$120m/year of which 90% is funded by contributions from States allocated in proportion to the size of their aviation activity.  ICAO earns the other 10% from activities such as technical training, conferences or provision of aviation data. 
To oversee the delivery of the Plan, and to manage ICAO overall for the three year period, the Assembly appointed a Council with members drawn from 36 of the member States and selected Salvatore Sciacchitano to lead it.  Although the Council is appointed for just a three year period, it is supported by the permanent staff of the ICAO Secretariat led by Juan Carlos Salazar.

Completing the ICAO structure set out in the Chicago Convention is the Air Navigation Commission, a body established to lead ICAO’s technical work and to advise the Council.  The Council elects the 19 members of the Commission and a President to lead it - currently that’s me.

The ICAO Secretariat operates with about 675 staff supplemented by around 250 secondees and contractors … so just over 900 staff in total.  By far the largest contributors to the delivery of ICAO’s work, however, are the 2,000 experts or so from State administrations, industry and other stakeholders around the World who participate in the ANC’s many Expert Groups.
SLIDE 17 – ANC-related expert groups
These Groups draw in experts from around the world in every discipline of aviation.    At the head of this list, for example, is the Advanced Air Mobility Study Group which launched this year with the mandate to provide recommendations on where ICAO needs to update its standards and recommended practices to ensure that there is an appropriate framework to support the expansion of AAM globally.  There are three further Panels that report directly to the Council – the Aviation Security Panel, the Committee on Aviation Environmental Protection (CAEP) and the Cybersecurity Panel.
SLIDE 18 – ICAO Annexes
The work of the expert groups is, in the end, directed at ensuring that the 19 Annexes to the ICAO Chicago Convention and the associated guidance material stay current in our changing world.  Although beyond the scope of this talk, the programme of work is extensive and seeks to address our changing aviation environment.
And the changes happening right now are even more extensive than what we have covered so far in this talk.   To ensure that it puts its resources into the right activities, ICAO has set out seven priority focus areas.

SLIDE 19 – ICAO priorities
AAM and new entrants is one focus area alongside others dealing with the resilience of aviation, improving cybersecurity, improving ICAO as an organisation and improving ICAO’s awareness of State implementation of ICAO provisions and how ICAO directs its support to States.

But I want to focus on LTAG, the Long Term Aspirational Goal.  Last Autumn, ICAO’s 193 member States signed off this international agreement to deliver net zero CO2 emissions from international aviation by 2050. 

SLIDE 20 – Addressing LTAG
The greatest potential benefit is expected to come from fuel-related measures with a major contribution also from advances in aircraft technologies.  Operational improvements are also needed albeit making a lower overall contribution.  However, ICAO has assessed that operational improvements, particularly in Air Traffic Management, offer the highest potential to reduce CO2 and related emissions in the short to medium term.

And so, as well as pressing ahead with measures to support a more capable aviation system for the future, ICAO is also working to encourage States around the World to implement measures that are already available to improve the efficient use of airspace and so accommodate increased traffic levels safely while also reducing track miles, fuel burn and emissions.  

SLIDE 21 – Taking the leap - implementation
At a conference in Singapore last month, ICAO brought together many of the leading figures from across the expert groups to encourage States and industry to implement already available methods for improving coordination and management of airport, air navigation services and flight operations exploiting the latest advances in satellite communications, navigation and surveillance and best practices in Air Traffic Flow Management, Performance-Based Navigation and Flexible Use of Airspace.  

SLIDE 22 – Taking the leap – next steps
At another conference in August in Montreal, ICAO reviewed the work that is now maturing within the ICAO Panels and considered future work required to deliver the air navigation environment that we will need for the future.  

Topics covered the developments required in infrastructure and procedures for aerodromes, air traffic management, global collaborative air traffic flow management, flight planning and flight operations, hyperconnectivity for electronic information sharing, advances in the management of safety and a focus on enabling Trajectory Based Operations in which airspace users can dynamically optimise their flight profile as the flight progresses.
 
SLIDE 23 – Taking the leap – further steps
And these two conferences are leading to another major conference next year that is focussed on the air navigation system performance improvements that we will need if we are to deliver LTAG and meet the demand from all airspace users in a safe, efficient and equitable manner.  

This in turn will contribute to the definition of ICAO’s long term strategy and to the business plan to be approved at the ICAO Assembly session in 2025. 

And that Assembly session will also need to consider a wide range of other issues that ICAO has been moving forward as evidenced by the many other conferences organised for this year and next.

SLIDE 24 – Conclusion
In conclusion, I guess Neil Armstrong would find a more eloquent way to say 
‘we are embarked on a collaborative global effort to:  Recover resilience, Accommodate growth, Deploy benefits globally and Deliver net zero’ 
Given the huge strides that aviation is making to secure a future in which it continues to exceed public expectations and to sustain reliable connections between nations worldwide in a manner that is safe, secure, affordable and increasingly kind to our Planet, perhaps he might well agree that truly, we are making another giant leap for mankind.
Thank you for your kind attention and I am happy to try to answer any questions you may have.  Thank you. 
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