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Abstract. Aviation is undergoing radical change. Technological advances in aviation mean it is expected to be a
much more digital environment than today. To adapt aviation professionals will need to start by adapting the
education they receive before and during their careers. AVIONIC, a project funded by the EU through the
Erasmus+ programme, aims to change air transport education and adapt it to the digitalisation of the industry. To
achieve this, AVIONIC is first developing a methodology to identify digital trends for today's professionals.
Firstly, previous works will be analysed in order to find out the theoretical needs that the academy poses for
digital aviation and, therefore, the improvement of professionals' skills. With these results, together with the
opinion of the expert partners, questionnaires will be developed on future occupations and the competencies that
professionals will need to have. This information will make it possible to draw up a list of occupations that will
exist in the air transport of the future and competencies that future professionals will need to have to adapt to
digitalisation. And the final step will be the creation and update of knowledge and skills for existing and emerging
new smart qualifications based on the results obtained. The expected results are summarised in a list of emerging
and dissolvable occupations. Once the list is obtained, the idea is to design curricula and programmes based on
ICT tools and innovative approaches so that both current and future members of the sector have the competencies
required to meet the needs of the industry.
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1. Introduction

Air transport has become a strategic sector from an economic, social and technological point of view [1].
Since the beginnings of aviation, this sector has developed thanks to both political and military influences
[2], as civilians through technological development [3]. Today, although air transport is considered to be
a mature industry, research is still underway to improve it. In particular, IATA [4] expects that by 2050,
the carbon footprint will be reduced by 50% compared to the records set in 2019. This will not be possible
without revolutionary advances in the field of digitalisation and sustainability within the sector [5]. These
changes are intended to change air transport as we know it today. They may include the design of electric
or mixed propulsion aircraft [6], or the use of hydrogen or other renewable energies in infrastructures such
as airports [7].

The inclusion of these technologies will be a major disruption to aviation and air transport as we know it
today. One concern is the preparation of the stakeholders involved in air transport. Experts claim that the
sector is not prepared for the changes taking place, putting the focus on the professionals and their
qualifications [8]. To be able to adapt to changes in the industry, current and future professionals need help
from education. New educational programmes are needed to replace the current ones, focusing on the
technological and sustainable development that aviation is undergoing [9].

In order to design new educational programmes, it will first be necessary to discover what occupations and
qualifications the professionals of the future will need. For this reason, the discovery of their skills or
competences will be the first focus of study when defining educational courses [10].

The AVIONIC project, funded by the EU through the Erasmus+ programme, aims to help these changes
that aviation is undergoing with a focus on digitalisation and sustainability. Specifically, from an
educational point of view, AVIONIC aims to help current and future professionals by developing new
courses, and changing current educational courses. AVIONIC's aim is that these courses will focus on new
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occupations in the sector, and that they will help students acquire the necessary skills for the aviation of
the future.

For the development of these courses, the first step will be the identification of these new occupations and
competences that professionals will have to acquire. Knowing the occupations and competences today is
very simple, as there are lists of the different sectors [11]. But for a sector that is trying to change, it is not
that simple. This paper therefore presents the methodology proposed in AVIONIC for identifying the
occupations and skills that will be needed for digital air transport. Section 2 presents the methodology
proposed in this project for the identification of occupations and skills. Section 3 discusses the results
obtained in the first phase of the project. However, this project is currently under development and the
final results and identification are not yet available. Section 4 discusses the conclusions obtained after the
definition of the methodology and the first results.

2. Methodology

To develop courses that focus on acquiring the right competencies, the first step is to correctly define the
competencies that professionals need to acquire. AVIONIC considers this first step fundamental for the
development and change of educational courses. This section therefore shows the methodology developed
for the identification of occupations and competences related to digitalisation in aviation.

This methodology is divided into three main branches:

- First, a review is made of previous work related to the new occupations and competences of aviation
professionals, and of research related to the digitalisation of aviation. This first step is essential. By
having a good knowledge of the research that has been done, and other projects that have been carried
out to study both digitalisation in air transport and related occupations and competences, it will be
possible to have references for the identification of these. Having a basis will facilitate the process by
not having to start the process from scratch.

- This knowledge will be added to the expertise. AVIONIC is formed by the University Politehnica of
Bucharest, Universidad Politécnica de Madrid, University of Strasbourg, Menzies Aviation and Airport
College International. These five members have expert professors and professionals who can bring a
wealth of knowledge to the process of digitalisation in air transport, and can estimate what occupations
will emerge from this and what skills will be needed.

- AVIONIC's knowledge of the acquired references and experts will result in surveys. These surveys seek
to involve all other aviation stakeholders. Specifically, surveys have been designed and distributed to
educators, employees, and managers from companies across Europe. The aim of these surveys is to align
the views of experts and other air transport stakeholders

Figure 1 schematizes the methodology carried out for the identification of future occupations and
competencies related to digitalisation in air transport.
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Figure 1. Scheme of Methodology for identification of occupations and qualifications.



With the results of the surveys, the vision of the stakeholders of air transport, being educators, employees
and company directors, will be obtained. This knowledge is combined with the previous knowledge
obtained by AVIONIC experts, and by other experts in charge of carrying out the research that has served
as a reference in this process. The end result of this will be a list of occupations and qualifications needed
by air transport professionals once this digitisation process takes place. This list is the basis for the courses
that will be developed at AVIONIC, which will help air transport professionals prepare for the change that
is occurring in the industry, centred on the digitalisation of air transport.

Each of the parts on which the methodology is based is developed in more detail below.

2.1. Previous Work

The first part of the methodology for the identification of occupations and qualifications is to collect
references. These references will be the basis of the process. Previous work in this field has to be used as
a basis for the work in order to align the objectives and results with what the industry really needs. To get
an overall picture, and to be able to collect work of different nature, the search has been divided into two
different parts.

Firstly, an analysis of the conventional state of the art has been made. This provides an academic idea of
what kind of research has been carried out, and what lines of development academia foresees in this field.
In particular, the identification of occupations and skills needed in digital air transport is a topic that has
not yet been extensively researched. For this reason, the aim of this state-of-the-art analysis has been a
different one. Articles related to different technological topics that are expected to be included in air
transport in the coming years have been analysed. Specifically, the topics "Air transport-artificial
intelligence", "Air transport-automation", "Air transport-robotic" and "Air transport-blockchain" were
used. In addition, the term "digitalisation" is also used for a broader search. These topics were searched in
the Web of Science (WoS) repository. The preliminary result was more than 4,500 articles, but after
manual filtering, 890 articles were found to be worth analysing.

The aim of this analysis is to identify the main trends that, according to academia, air transport will follow
in the coming years in relation to digitalisation. For this reason, the articles have been analysed, and several
main articles have been considered as the ones that will set these trends.

Independently, a search has been made for research projects aimed at the digital development of aviation
on both a technical and educational tier. Specifically, the European Union allocates resources to projects
that seek to advance along these lines. For this reason, a search has been carried out. The function of this
study is to be able to see what work, and what lines of research are being carried out at a more practical
tier. This will complement the previous bibliographical analysis.

In this way, by combining both analyses, we have a complete analysis and a good starting point for the
identification of occupations and qualifications. This first step allows to align academia and industry with
the objectives set.

2.2. Experts’ knowledge

In addition to the need for previous work analysis, expert knowledge on a topic allows a broad view on the
topic to be obtained. Expert knowledge can determine the results of an investigation [12], It is therefore a
tool that must be used if a complete analysis of the current and future situation of the digitalisation of
aviation, and of the identification of occupations and qualifications, is to be made. Specifically, two types
of experts will be involved in this methodology. The advantage of having different types of experts is that
the overall view is broader, losing some of the bias that the experts have in the analysis.

- Academic experts. University professors from the University Politehnica of Bucharest, Universidad
Politécnica de Madrid and University of Strasbourg. These professors have extensive experience in
both teaching and research. Their opinion and knowledge about the process of digitalisation of



aviation, and about future occupations and qualifications is highly valued. As educators and
researchers, these experts have to continuously update their knowledge and be attentive to changes in
the industry.

- Company experts. Experts from the companies Menzies Aviation and Airport College International.
Having experts who belong to companies gives a more objective picture of how the industry is adapting
to the digitalisation process it is undergoing. Having employers on the expert panel gives a more
practical understanding of the needs, making identification easier and more objective.

In addition to combining two types of experts, there is also international representation. Specifically,
participants from Romanian, Spanish, French and Finnish entities form the panel of experts. This allows
to have a more international vision, and to be able to really capture needs, without falling into subjectivity.

This expert opinion, in addition to the identification of occupations and qualifications, has been used to
develop the surveys. The surveys contain questions to facilitate the identification of occupations and
qualifications, based on the knowledge of the experts, who have made a prior filtering to facilitate their
answers. Therefore, the possibility of having experts involved during the development of the methodology
is considered very beneficial.

2.3. Surveys and Stakeholders

The last part of the methodology for the identification of occupations and qualifications consists of
conducting surveys. With the first two parts of the methodology, expert knowledge has been collected and
combined, both from the experts of the identification convention itself and from external experts who have
worked on this topic.

But in order to have a general idea of the changes that air transport is undergoing in terms of digitalisation,
it is also necessary to have the vision of the different agents involved. To this end, experts have developed
a series of surveys that aim to collect this information. The surveys have three target audiences, and
therefore there are three versions of the surveys. Figure 2 shows an outline of the organisation of these
surveys according to the different target audiences.

SURVEYS

Figure 2. Different organisation of surveys depending on the stakeholder targeted.
There are three target groups:

- Educators. They are a key stakeholder. They need to be up-to-date on industry trends in order to impart
knowledge to students. In addition, many educators are also researchers, so the need to know the
current state and future trends in air transport is even greater.



- Employees. Together with management, they are responsible for driving digital change in air transport.
Employees know what the industry is like, how it is evolving and can be a great source of knowledge
in identifying future trends.

- Managers. Company managers are the ones who set the direction of the company. This has a major
influence on air transport's shift towards digitalisation. It is therefore of great interest to know what
they think.

The surveys, although different, have a similar outline. Specifically, in all cases you are asked for your
identification and background, although the questions will be different. In addition, in all cases there are
two common sections. One for the identification of competences, and the other for the identification of
emerging occupations. This is the purpose of the surveys, so having these sections is necessary. These
sections are the common ones and the ones that are most important for the purpose of the methodology.
Although additional information is collected in all cases. The questions are different because the
knowledge needed from each stakeholder is different. In addition, the participation is intended to be
international in order to have a broader view.

The results of the surveys, added to the two previous branches, provide a large amount of information to
analyse. With this information, comparing the trends set by academia with the real ones seen by the
stakeholders in the surveys, and adding the knowledge of experts, it is expected to have a list of emerging
occupations and qualifications needed in a digital air transport. This will therefore be the basis for the
revolution in education, which will have to adapt to these developments.

3. Results of the first stage

Once the methodology has been defined, its development begins. At present, the whole process has not
been completed. The results of the surveys have not yet been collected. Therefore, conclusive results of
this part of the methodology have not yet been obtained. The results of the whole process so far are
presented below.

First, the analysis of previous work has been carried out. After an analysis of 890 WoS references, it has
been decided that 5 references are the ones that mark the main trends that air transport is going to follow
in terms of digitalisation. These 5 references are presented in Table 1. In addition, information is added on
the topic covered by each of these references and the impact they have on air transport.

Table 1. Summary of selected contributions.

Impact in Air

Contributions Subject
Transport
[13] Electric propulsion Innovative devices Reduce the.carbon
footprint
[14] Vertical talfe—off and Electric aircrafis Operations in confined
landing spaces

[15] Solar radiation models . Art1f1c1al Safety sustamabl.llty and
intelligence route planning

[16] Evaluation indicators Urban mgblllty Ease traffic cqngestlon-
regulations cut gas emissions

PEM fuel cell system Efficiency and
[17] control Renewable Energy sustainability




From these analysed papers, it has been possible to identify 5 trends that will mark the digital development
of air transport. These trends are:

e Electric Aircraft

e Virtual and augmented reality
e Artificial Intelligence

e Blockchain

Following this analysis, it is thought that the following technologies are the ones that will mark the future
development. With this in mind, it will be necessary to train professionals to acquire the necessary
competences to be able to carry out occupations related to these technologies.

Additionally, following the evaluation of projects whose topic is the digitalisation of air transport and
future occupations or competences, two projects have been found, within the framework of European
Union funding, which can serve as a reference for the identification of competences and qualifications on
which to base courses. These projects are KAAT Project [18] and Skill-UP Project [19].

The KAAT project identifies occupations and qualifications for air transport. Therefore, the objective of
the project is similar to that of this methodology. Some of the emerging occupations and qualifications
identified are:

- Emerging occupations: Remote tower controllers, Al engineers, Drone Operators, Electrical engineer,
Big Data analyst, Designer of autonomous vehicles.

- Qualifications: Adaptability, Decision-making, Client management, Compliance with regulations,
Continuous learning, Collaboration, Organisation of Work.

Skill-UP project also identifies air transport occupations and qualifications. In this project, the main ones
identified are:

- Emerging occupations: Remote tower controllers, Single pilot, Drone Pilot.

- Qualifications: Knowledges of procedures, Situation Awareness, Workload Management,
Communication, Working in different roles, Change adaptability, Continuous development, Digital
competences.

The identification of trends made after the analysis of bibliographic references, and the identification of
occupations and qualifications in the projects is similar. The occupations are focused on drone entry into
aerospace, artificial intelligence and blockchain, and virtual reality (Remote ATCO). This seems to
indicate that academia and industry are indeed aligned on the trends that air transport will follow. For their
part, the competences are generally cross-cutting competences. Some of them focus on the acquisition of
digital skills, while others emphasise the need for adaptability. This makes sense, as this digital air transport
is expected to be a continuously changing environment, and professionals in the sector will need to be
adaptable.

After the identification of competences and occupations by the previous work, an identification is
developed by the experts within the AVIONIC convention. These experts have been able to identify some
key competences that future professionals should have, and the trends that are guiding the change to digital
air transport. With this identification, future occupations could be inferred. This process results in the
following identification:

- Trends: New materials, Information technologies, Cooperative systems and interfaces, Big Data,
Radars, Augmented and Virtual reality, Incident managing, Logistic tracing and tracking, Green
Technologies, Smarts Buildigins.

- Qualifications: Make decisions, Teamwork and Collaboration, Support Colleagues, Communication,
Attend to Quality, Apply safety rules, Leadership, apply regulations, Digital competences, Solving



problems, work independently, Self-confidence, Self-knowledge, Management, Interact with clients,
Continuous learning, think analytically.

Many of the trends are repeated from previous analyses. For example, augmented and virtual reality, or
big data. The concept of smart buildings is related to artificial intelligence and the development of green
energy with electric planes. For their part, the competences identified by the experts are once again
transversal and many of them are considered in the analysis of previous works. With this analysis, it can
be concluded that the experts are also aligned with the changes that are expected to occur.

With these results, surveys have been developed for the different stakeholders to answer. The surveys have
been divided into surveys for employees, managers and educators, and their development has been based
on the knowledge obtained in the analyses previously discussed. The links to the different surveys are
shown below:

- Employees: https://tb.gy/zkzao
- Educators: https://rb.gy/adzqv
- Directors: https://rb.gy/nr6hh

Due to the fact that the project is still at an early stage, it has not yet been possible to analyse the results of
the surveys. Nevertheless, a high impact is expected with these surveys thanks to AVIONIC's network of
partner contacts. The expected results are 200 employees, 50 educators and 25 managers, from more than
5 countries.

With these surveys, and with the knowledge obtained previously, a comprehensive study will be carried
out in the next stage, and it is hoped to obtain a list of occupations of the future to face a digital air transport,
and a list with the necessary competences to face this change.

4. Conclusions and Future work

Once a methodology has been developed to identify the key occupations and competences that
will guide the digitalisation of air transport, and after having obtained several results, certain
conclusions can be drawn.

In particular, it can be concluded that the proposed methodology, being multi-layered, is robust,
and allows for an identification process in which a large number of stakeholders are considered.
This allows for the elimination of subjectivity in the process, as it is a combination of different
opinions. In addition, knowledge from both opinions and documentation is taken into account.
This makes the process more robust.

In addition, the results obtained from the analysis of literature, related projects and expert opinion
are in the same direction. Digital air transport occupations will be related to artificial intelligence,
virtual reality applications, electric aircraft or the use of renewable energies, and the use of Big
Data. In terms of skills, most of them are transversal skills, designed to enable the agents of the
future to adapt to the continuous changes that aviation will undergo. Professionals will also need
to be trained in digital skills, as these will govern air transport. With the analysis that has been
carried out, together with the analysis of the surveys, it will be possible to identify these
occupations and skills more concretely, and thus design the necessary courses to customise this
education.

The results obtained so far with the application of the methodology seem promising, but it is still
necessary to continue in this line of research to be able to adapt aeronautical education to the
digital changes that this industry is undergoing. Specifically, in the development of this line, the
first step is to complete the methodology itself. At present, the identification of occupations and
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competences is at an early stage. Certain common trends can be estimated in the analysis carried
out so far, but a full analysis of the responses to the questionnaires is needed to draw definitive
conclusions.

Moreover, the identification of occupations and competencies, although fundamental, is the first
phase and the basis of a broader process. The ultimate goal of this identification is to design
educational courses based on these results. So once this identification has been completed, the
design of these academic courses will have to begin.
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