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Who will bear the cost of educa2on and training in the avia2on sector?
Globally the circumstances rela2ng to educa2onal and training subsidiza2on are too diverse to suggest any
sort of single response to this ques2on. Country-to-country there will naturally be variance in how much the
individual student, corporate stakeholders in the sector in ques2on, and government bodies will assume the
costs.
Appren2ceships and internships rela2ng to more specialized avia2on responsibili2es, for example pilots and
controllers, are oBen assumed by industry operators who see a clear value in inves2ng in the assurance of a
sustainable future workforce with the skills and capabili2es they project to be needed. An airline or air
naviga2on service provider, for example, will oBen carefully select ab ini2o cadets who are trained to their
organiza2onal speciﬁca2ons, as well as to meet speciﬁc licensing requirements for these posi2ons.
ICAO also encourages greater public sector investment in na2onal or local human resources development
for avia2on, mainly as countries also stand to beneﬁt socio-economically when their local workforce is
suitably skilled and prepared to ensure that local air opera2ons are up to ICAO standards.

Are avia2on industry stakeholders willing to become more proac2ve partnering with exis2ng educa2onal
ins2tu2ons and/or seBng up their own academies?
For those specialized opera2onal jobs like pilots and air traﬃc controllers - absolutely. And it is not just for
those jobs. For example, some airports are expanding and including an onsite training facility for a wide
range of avia2on jobs as part of an “airport as a community” concept.
With an expected doubling of both air passenger and freight traﬃc volumes by 2035, airlines, airports and
air naviga2on service providers are placing increased value on people development. They know that the
steadily increasing air traﬃc will generate signiﬁcant risks and that they need to have a competent
workforce capable of mee2ng the needs and challenges of the global avia2on community into the future.
With the current focus on competency-based training and assessment for avia2on professionals, in order to
integrate technical skills development with those related to judgment and people management, many
avia2on organiza2ons today are either enhancing their own course curricula or developing courses with
universi2es or avia2on training ins2tu2ons.

ICAO is also partnering with various universi2es and other avia2on educa2onal ins2tu2ons throughout the
world to oﬀer e-learning and cer2ﬁcate courses, and to establish graduate and post-graduate courses in
such areas as Avia2on Safety Management and Data-driven Decision-Making. Such ac2vi2es support the
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mission of ICAO’s Next Genera2on of Avia2on Professionals (NGAP) Programme to ensure that the global
avia2on community, States, and service providers, have suﬃcient numbers and types of competent avia2on
personnel with the adaptability and ﬂexibility to maintain safe, secure and eﬃcient opera2ons in a rapidly
evolving air transporta2on system.
And there are increasingly more examples of interna2onal and na2onal avia2on associa2ons partnering not
just with universi2es, but with educa2on and government departments to oﬀer avia2on learning
opportuni2es to younger people s2ll in secondary, or even elementary school, because they have
recognized the need to be proac2ve in order to a[ract the best and brightest.
One example of this would be how the U.S. AircraB Owners and Pilots Associa2on is presently developing a
four-year high school STEM program that falls along two tracks – ﬂying and unmanned aircraB systems or
drones. This will see high school kids undertaking real-world applica2ons of STEM subjects as they work
towards comple2ng their secondary school educa2on – and with the possibility of a cer2ﬁca2on or
industry-accepted test when they ﬁnish, all before they enter university or the job market. Many of these
students would not have even considered the possibility of a career in avia2on without such exposure,
which speaks to the value of these approaches.
As part of ICAO’s Next Genera2on of Avia2on Professionals (NGAP) Programme, we are looking at ways to
foster further partnerships and facilitate similar approaches in other countries.
Part II

How do educa2on and industry dynamics shape the future of industrial rela2ons and human resources
management in the avia2on sector?
Educa2onal dynamics play an important role in the future of Human Resources Management. For the ﬁrst
2me, industry is experiencing a workforce composed of several genera2ons, and the dynamics within the
current educa2onal system needs to address this.
Industry dynamics will shape the future as well. The avia2on industry is compe2ng with numerous sectors
to a[ract today’s best and brightest candidates, and will need to focus on aspects such as branding,
establishing strong employee proposi2ons, embracing diversity and inclusion, and increasing the
progressiveness of management rela2ons, in order to address this.

What should be the educa2onal background of future avia2on managers?

This depends on the avia2on specializa2on in ques2on and the speciﬁc managerial level. However as with
every role in air transport there will be a need for a reasonable level of technical knowledge and awareness,
which in combina2on with strong business competencies will generally result in well-prepared avia2on
managers.
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Is there a clash between opera2ons/technical-oriented and soD-skills oriented organiza2onal culture or is
there real room to explore educa2onal synergies to improve the eﬀec2veness of management?
There’s not just room for synergies between an opera2ons/technical-oriented and soB-skills oriented
organisa2onal culture – there’s an absolute need for it.
The so-called “soB skills” are the ones that make for a more engaged, commi[ed and posi2ve workforce.
They also help ensure that a necessarily standards- and procedures-driven industry is more ﬂexible and
adaptable while keeping the avia2on system safe.
The days of becoming a manager by being the best or most senior technical oﬃcer are, or should be, over.
Eﬀec2ve management today is deﬁned by the applica2on of appropriate “soB skills” that build on a clear
understanding of opera2onal context, and bu[ressed by a solid system-wide perspec2ve.
How can educa2on and training in avia2on aﬀect sectoral gender balance and industrial rela2ons in the
future?
The avia2on sector is in general a male dominated industry today. But with the level of a[ri2on and
expansion now forecast, and in light of how signiﬁcant our need for new recruits is, the gender gap is
expected to decrease because we will absolutely need large numbers of both women and men to address
the current and expected shorcalls.
This speaks to why cultural norms and biases need to be addressed to lay down the founda2on for girls to
aspire to educa2onal paths leading to skilled careers. That means we need to work to see more gender
equal access and encouragement for these educa2onal objec2ves, including programmes related to
Science, Technology, Engineering and Mathema2cs (STEM). Con2nued training and development for
women already in the sector is also necessary in order to retain and promote women.
In 2016, the ICAO Assembly reaﬃrmed its commitment to gender equality and the promo2on of women in
the global avia2on sector through States’ endorsement of the ICAO Gender Equality Programme.

Part III
What are the challenges set by automa2on and ar2ﬁcial intelligence for the future of avia2on educa2on
and training?
While the demand for air travel con2nues to expand exponen2ally, the rate of change in the avia2on system
and increasing levels of automa2on make it diﬃcult to know what the avia2on jobs of the future will
actually look like. I expect there will be many that we can’t even imagine yet.
For this reason, avia2on employers will need to recognize the importance of a comprehensive educa2onal
founda2on and not just specialized training if tomorrow’s air transport human resources are going to be
resilient and ﬂexible enough to respond to the accelera2ng changes in avia2on-related technologies and
opera2ons.
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As technologies have become more advanced and complex, the human role has begun to shiB from one of
an operator to that of a supervisor. Supervisory control has been a great advance in human-machine
interac2on, but rather than simply reducing human workload, it has shiBed the onus from manual to
cogni2ve demands. Ironically, the more advanced the automa2on, the more crucial the human
contribu2on, because humans are leB to do the tasks which could not be automated. What’s more, human
resources must be prepared to intervene when automa2on fails, or when it encounters condi2ons it hasn’t
been programmed to accommodate.
So the future educa2on and training challenges set by automa2on relate not just in understanding the
algorithms on which the outputs are based, and what they mean opera2onally, but also in dealing with the
unexpected and systems thinking, with a focus on managing change within the avia2on system.
How can avia2on ensure that people who are currently (or in the next ten years) educated and trained in
the sector will not become unemployed in thirty or forty years' 2me?
To produce the next genera2on of avia2on professionals, educa2onal ins2tu2ons will need to adapt their
curricula to provide students with the resilience and ﬂexibility needed to respond to the rapidly-changing
avia2on system. This is that educa2onal founda2on I just men2oned.
At the same 2me, the avia2on industry will need to place a large emphasis on con2nual upskilling and
upgrading of competencies across an individual’s career wherever they are in the avia2on occupa2onal
spectrum. Lastly there is a personal onus upon every professional to maintain their relevancy and
eﬀec2veness through proac2ve skills upgrading as their area of specializa2on evolves around them.

