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Abstract. More than 10 million people are directly employed by the transport industry in Europe, accounting for 4.5 %
of total employment and representing 4.6 % of Gross Domestic Product (GDP). This fact, combined with the rapid develop-
ments and changes of the sector, makes imperative the need to create, attract and retain appropriate staff. As the overall trend
is to increase automation, the sector will depend more and more on specialised equipment and products. Future jobs will
therefore require new and advanced skills in engineering as well as in back office operations, but at the same time, the gro-
wing interdisciplinary elements of transport activities will also require transport professionals with developed skills in safety,
security, logistics, IT, behavioural sciences, marketing and economics. The European Research project SKILLFUL has deve-
loped a structured foresight into the vocational and academic qualifications in the Transportation sector of the future and has
proposed training schemes and their supportive business models that could ideally be adopted European-wide, to enhance
employability and sustainable industrial development in the transportation sector in Europe. The identification of future
requirements constituted the basis of the project. The impact of new technologies and game changers, as well as emphasis
on intermodality and interdisciplinarity on employability and future worker skills, have led to the development of relevant
scenarios on future jobs knowledge and skills requirements, regarding the road transport in Europe. This has led to the identi-
fication and design of proper and specific curricula for training (with emphasis on middle-skilled professionals and lifelong
learning), while also to the introduction of six novel concepts of business actors, expected to facilitate the training process and
enhance the transport-education chain. The project goes a step beyond by addressing also critical issues towards a Pan-
European master curriculum on transport.
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HaBbiku 1 TpeOOBaHUSA K 00y4EeHUIO
C LeJIbI0 o0ecnevyeHus OyylIero TPAaHCIOPTHOro cekTopa EBponbi

9. Beknapuc”, M. JIykea"

UI'peueckuii eHTp MccleI0BAHMI 1 TEXHONOTMH, [ peueckuii HHCTUTYT TpaHcropTa (CanoHHKH,
I'peueckas PecryOvika)

Pedepar. B Espone 6osnee 10 MUIITHOHOB YENIOBEK 3aHATHI HEMIOCPEACTBEHHO B TPAHCIIOPTHOM OTpaciu, 4To cocTaBiseT 4,5 %
ot oOmelt 3anaToctH (4,6 % BamoBoro BHyTpeHHero mpoxykra (BBII)). Ota cratuctuka B codeTaHMH ¢ OBICTPBIM Pa3BUTUEM
Y M3MEHCHUSMH B JAHHOM CEKTOPE SKOHOMHKH IPEJIIONaraeT HeoOXOAMMOCTb 00y4YEHHUs, IPUBICUCHHUS U COXPAHEHUS KBAJIU-
(uimpoBanHoro nepconaia. ITockonbKy oOmias TEHIEHIMS 3aKII0¥aeTcs B yBEIMYECHHMH HpOLEcca aBTOMAaTH3aLlMH, JaHHOE
HarpapJIeHHe SKOHOMUKH OyzieT Bce OOJIbIIe 3aBHCETh OT CHEIMaIM3UPOBAHHOTO 000PYI0BaHMS U HpHCIocoOIeHuid. IToaTomy
Ha HOBBHIX pab04Mx MecTax IMOTpeOYIOTCS HOBBIC KBAIM(HMKAINK M HABBIKH, NIEPENOBIC TEXHOJOTUH B OCYIICCTBICHUN HHXeE-
HEPHO-TEXHIYECKHUX PaboT, a Takke B BEACHUH TEXHUIECKON JOKYMEHTAIUH; B TO )K€ BPEMs YCIIICHHE POJIH MEXKANCIUILIHAD-
HBIX DJIEMEHTOB TPAHCIIOPTHOH JIEATENFHOCTH TaKkXkKe MOTpeOyeT NpHBIeUEeHHs MPo(ecCHOHANI0B B 00JIAaCTH TpaHCIopTa, obma-
JIAIOLINX BBICOKMM YPOBHEM 3HaHMil M HaBBIKOB B chepe Ge30macHOCTH, OXpaHbl, JJIOTUCTUKH, HMH)OPMALMOHHBIX TEXHOJIOTHH,
OMXEBHOPUCTUKH, MapKeTHHIa W 3KOHOMHKH. B pamkax peanmsarmu EBpomneiickoro Hay4HO-HMCCIIEIOBATENbCKOrO MPOEKTa
SKILLFUL 6511 BBIpaOOTaH CTPYKTYPHUPOBAHHBIM NPOTHO3 OyAyIINX Mpo¢ecCHOHATBHBIX H aKaJIEMHUUECKUX KBaTU(UKAIIMH
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B CEKTOPE TPAHCIIOPTA, & TAKKE MPEITI0KEHBI CXeMbl 00yUCHHUS U TOJIEPKUBAIOIINE X OU3HEC-MOJICITH, KOTOPHIE HCaTbHO
MOJIXOMAT U MOTYT OBITh NPUHATHI B MacmTade Bcedl EBpombl. DTO OKHO MOBBICHTH BO3MOXKHOCTH TPYIOYCTpOICTBA U
00ecIeunTh YCTOWYHBOE Pa3BUTHE TPAHCIIOPTHOTO cekTopa B EBpone. OmpenencHue HOBBIX TPeOOBaHMIA U JIETIIO B OCHOBY
JTAHHOTO MPOCKTa. BIHsTHNE HOBBIX TEXHOJIOTHI M HAJIMYKE PEIIAOIINX (aKTOPOB, KOTOPBIC KapAWHAIBHO MEHSFOT CHTYaIlUIO
B chepe TpaHCIOPTA, BHIIBKEHUE B KATETOPUIO MMPHOPUTETHBHIX HHTEPMOAATBHOCTH U MEXKIUCIUILUTHHAPHOCTH B BOIIPOCAX
TPYIOYCTPONCTBA U pa3BUTHA B OyIyIIeM HOBBIX HABHIKOB MPHUBEIH K pa3pabOTKE COOTBETCTBYIOIINX CIIEHAPHEB C IEIBIO
(hopMupOBaHUS HOBBIX 3HAHWI W HABBIKOB JJIsI HOBBIX pabovHX MecT B cepe aBTOMOOMIBHOTO TpaHcopTa B EBpone. B cs3u
C 9TUM OTIpeNeNIeHbl M pa3paboTaHbl HaIUIeKAIIHE CIICHaIbHbIC yueOHbIE TPOrpaMMEl (0c000€ BHIMAHHE yIENEHO ITOATO-
TOBKE CIICIIAJIICTOB CPETHETO 3BEHa, BOIPOCAM OPTaHM3aIlii 00pa30BaHMS Yepe3 BCIO JKU3HB), a TAK)KE BHEAPCHUIO IIECTH
HOBBIX KOHIIETIINI OU3HEC-aKTOPOB, YTO JOJDKHO CIIOCOOCTBOBATH OPTaHU3AUH YU4eOHOTO TpoIiecca U MPOABIKCHUIO TPaHC-
MOPTHO-00pa30BaTeIbHOM ceTH. PaccMaTpuBaeMblil MPOEKT BBIXOIUT 33 PAMKH CBOMX CICIM(DUUCCKUX 3a1ad, peias Mmpu
9TOM M BaKHEHIIIME BOIPOCHI, KOTOPbIE CBS3aHbI C 00IeeBPOIEiiCKOl OCHOBHOHM y4eOHO! IIPOrpaMMOii 110 TPAHCIIOPTY.

KnroueBbie ciioBa: EBporneiickuii TpaHCTIOPTHBIM CEKTOP, EPCIIEKTHUBHBIE TPEOOBAHUS K HaBBIKaM, 00yueHHe, TPYAOYCTPO-
CTBO, pOJib OHU3HECa

Jas murupoBanusi: bexuapuc, O. HaBbiku u TpeOoBaHMs K 00y4eHHIO C IIENBI0 00ecIedeHHsl OyIyInero TpaHCIOPTHOTO
cexropa EBpomnsr / O. bexnapuc, M. Jlykea // Hayka u mexuuxa. 2019. T. 18, Ne 6. C. 476-481. https://doi.org/10.21122/2227-

1031-2019-18-6-476-481

Introduction

Labour markets around the world are expe-
riencing significant changes, within the transport
sector having a leading role due to the constant
technological development and the new business
schemes. Moreover, social and demographic chan-
ges affect the field, as in ageing societies workers
are retiring later, while labour mobility, immigra-
tion, and labour market integration contribute sig-
nificantly to economic growth in many countries,
causing, however, challenges that need to be ad-
dressed.

The specific challenge occurring from this,
concerns the identification and assessment of fu-
ture requirements for skills and training tools/me-
thods across transport modes and systems, in order
to improve the potential of the workforce but also
improve the gender balance in the field of transport
(as only a rate of 22 % represent women working
in the transport sector) [1]. This creates particular
challenges for those working in the transport sec-
tor, now and in the future, in terms of upskilling,
training and qualifications.

Attracting and retaining skilled professionals in
the transportation sector will require significant
investment in training to address existing skill
shortages and further adapt to the evolution of the
sector and its developments. Training investments
can be provided by different sides of the transport
sector. Companies may decide to invest in training
to address the specific needs of their activity.
However, they would do so only if they are able to
seize the return of this investment, by retaining
their workers and offering them opportunities to be
promoted. Where this is not possible, the skill
shortage requires government intervention.
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Across the different transport modes, the labour
issue plays out in different ways. For example,
a shortage of pilots exists in most regions of the
world, while in the rail sector, skill requirements
were traditionally of a technical nature, but are be-
coming more and more service-oriented, implying
a shift in focus towards commercial and business
competencies. Another important challenge for all
sectors is also to acquire the necessary skills de-
manded by the integration of information techno-
logies.

Within this context, and with regard to the
transport sector, SKILLFUL identifies the needs
and requirements for the user groups, which range
from low to high skilled workers, across transpor-
tation modes and for multimodal chains and for all
levels/types of works (blue collar, white collar,
managers, operators, researchers, etc.).

The SKILLFUL project

The SKILLFUL project (http://skillfulproject.cu/)
is a European funded Research project that aims
to identify and present the necessary skills and
competences for the transportation workforce of
the future, in three different horizons (short-term
in 2020, medium term in 2030 and long term
in 2050), and to suggest the appropriate training
schemes that will be required to address these
needs. More specifically, the aim of the project is
threefold:

e to critically review the existing, emerging and
future skills requirements of the transportation sec-
tor professionals;

e to structure the key specifications and com-
ponents of the curricula and training courses,
in order to meet these challenges;
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e to identify and propose new business roles
in the transport and education chain, in order to
achieve European wide competence development
and take-up in a sustainable way.

The project analyses the emerging and foreseen
trends in future transport, considering the whole
transportation chain in Europe (including all trans-
portation modes) and all different levels and types
of transport professions (blue collar, white collar,
managers, operators, researchers, etc.). The project
also assesses existing training and education pro-
grammes of transport across Europe and suggests
a number of University and Vocational training
schemes the future transport needs, defining also
the competences of their trainers and trainees.

Furthermore, six novel business roles are intro-
duced and suggested for the education and training
chain related to the transportation sector that are
considered necessary for the effective future trai-
ning provision throughout the European transporta-
tion sector.

Overview of SKILLFUL methodology

The whole project process can be divided into
three major categories/steps:

» Step 1. Identification of Future Trends/
Needs & Best Practices;

> Step 2. Development of Training Schemes &
Definition of Profiles and Competences;

» Step 3. Verification and Optimization of
training schemes.

In a nutshell, the first step lays the necessary
foundations for the implementation of the appro-
priate educational/training programs and relevant
curricula, methodologies and tools and for configu-
ring also their wider context, while also includes
the identification of future trends and the impact on
jobs that are likely to affect the European Trans-
portation system (WP1). Following on from this,
training methodologies and approaches have been
identified and developed to meet the emerging and
future needs of transportation professionals (WP2).
This first part of the project is the one that has
identified the needs existing in the whole chain
system of Transport and education, with the identi-
fication of: a) the factors that will affect the
transport system over the next years and in differ-
rent time frames (short-term until 2020, mid-term
until 2030 and long-term until 2050), whereas
game changes, new and evolving technologies,
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new services and business schemes etc.; b) how
this is going to be done (i. e. what factors will bring
what changes); ¢) which professions jobs is fore-
seen to be mostly affected and what news ones are
expected to emerge, resulting to lists with 28 spe-
cific professions and/or positions.

This prioritisation has acted as a “feeder” for
the next SKILLFUL activities and main outcomes
of the project; indicatively the following ones:

e connection of emerging training needs to the
existing educational systems, noting and tackling
further educational needs and gaps;

e suggestion and development of new training
schemes in order to address the aforementioned
training needs and gaps;

e identification of requirements and competences
both for trainers and trainees and for each training
module/scheme developed within SKILLFUL;

e identification and description of the six new
business roles, proposed for the education and
training chain related to the Transportation sector,
expected to change the future training provision
of the transportation sector and become the catalyst
for its sustainability.

Expected changes in the human capital
of the transportation system in Europe
and suggested training schemes

The analysis made within the SKILLFUL pro-
ject, as described above, provided some interesting
outcomes about the technological and business
trends that are already affecting or are expected to
affect the European transportation system in the
near and long future. The main trends that are ex-
pected to influence transport in Europe and its em-
ployability, as identified by the project are listed
below:

« globalisation;

« digitalisation and connectivity;

« greening of transport (electrification, alterna-
tive fuels, propulsion systems);

e automation (robotics, autonomous and un-
manned transport systems);

e smart transport (tracking, predictions, big da-
ta, efficient logistic and transport chains);

« mobility as a service, sharing/combined trans-
port systems, multimodality;

» new transport vehicle systems adopting future
needs of the customers regarding on demographic
and climate change and needs;
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« safe and secure transport;

» employability and sustainable employment.

During the interviews that have been conducted
within the first phase of SKILLFUL, participants
have been asked to highlight the professions, jobs
and occupations that they foresee to be most af-
fected or may disappear by also defining the time-
frame of these changes, while also suggest the new
occupations that are expected to arise in the same
timeframes, in order to cover the emerging and
future needs of the transport system in Europe and
worldwide. For the justification of all these estima-
tions, direct correspondence between each one of
the future changes in the occupational sector with
specific driving forces has been made, while also a
description of the responsibilities and competences
for the altered and emerging jobs has been provi-
ded. Thus, according to the outcomes of SKILLFUL,
28 occupational fields of the transportation sector
have been defined, concerning the professions that
are expected to be mostly affected by the present
and future changes and developments of the Euro-
pean transportation system (13 professional fields
for jobs/positions to be changed or eliminated and
12 groups for jobs/positions to be emerged) [2].

Development of the training courses
and schemes

One of the project objectives was to propose
and develop future training curricula and schemes
both for the university education and the vocatio-
nal training of the transport sector’s workforce, as
well as to identify critical issues to be addressed
in order to meet the future needs of the field.
Proposed future training curricula and courses in-
cluded information on course content, objectives
and learning outcomes. At the same time, the trai-
nees’ minimum requirements together with trai-
ner’s competences for each course have been de-
fined and described by their developers. The trai-
ner’s competence was understood as a capability
including knowledge, skills, attitudes and experi-
ences to perform or carry out defined tasks in a
particular context of training. It was set in the wi-
der context of the EU’s work in transport field to
be able for future development and flexible to the
needs of practice. A full list of requirements for
trainer’s competences for each training scheme
was based upon a conceptual framework and on
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relevant outputs of previous project work, inclu-
ding literature review and a wide consultation of
stakeholders (internal and external to the Consorti-
um of the project), who have been identified as
experts either in the field of transport or educa-
tion/training or both.

In addition, a detailed analysis was performed
for each course, in order to identify the correlations
between the emerging and future trends in the
transport sector to be covered on the one side and
with the most promising training methodologies
of the future. These correlations were retrieved
in for each course in order to ease readability and
interpretation of the identified expected changes
and additional needs for the future. The most rele-
vant training methodologies and tools that have
been identified are listed below:

» Training methodologies

e E-learning.

e Virtual/augmented reality.

e Gaming environment.

¢ Human led individualized training.

¢ Blended learning.

o Peer led/ mentoring learning programme.

e Traditional lecture.

e Networked learning (e.g. social media net-
working).

e Smart learning technologies: personalised
learning processes and schemes based, for example
on big data, machine learning and Al

e Scenario/story based learning.

e Training on the job/experiential learning.

e Informal learning.

» Training tools and technologies
e Portfolio.

e Smart learning technologies.

e Virtual Learning Environment.

¢ Educational robotics.

e Podcasting.

e Game-based learning.

e Virtual/augmented reality.

» Settings

e Distance (D-)/Mobile (M-)/Ubiquitous (U-) —
Learning.

o Flipped/inverted Classroom.

e Work-based learning.
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e Collaborative/team-based learning.

e Informal learning.

¢ Networked learning (social network techno-
logies).

¢ Pedagogical model.

e Heutagogy/E-heutagogy.

o Active/Authentic learning.

e Observation/Discovery-based learning.

Within SKILLFUL 34 training courses have
been suggested and described and 17 of them have
been also fully developed and evaluated through
the realisation of pilots, including real users.
SKILLFUL courses have been clustered in the fol-
lowing categories.

e Courses for transport infrastructure opera-
tors addressing the requirements for new skills
and competences to catch up with emerging tech-
nologies.

o Lifelong training schemes for low — to mid-
dle-skilled segments of transport professionals.

o Interdisciplinary thematic courses on key
technologies, services, and trends that focus on
issues proven to have a transferable character
among modes.

e The Young Researchers Seminar, which is
a joint initiative of ECTRI, FERSI and FEHRL
organised every 2 years in a different European
city. Within SKILFLUL two seminars have been
organised focusing on the issues and trades identi-
fied by the project and with the participation all
researchers from all modes.

SKILLFUL has also suggested and designed a
first core syllabus towards a Pan-European Trans-
port Engineering master, together with the deve-
lopment of several modules, in accordance again to
the requirements that have emerged by the out-
comes of the SKILLFUL project.

New business roles in Transport Education
and Training chain

During the second phase of the SKILLFUL
project new business roles have been identified and
proposed for the education and training chain re-
lated to the Transportation sector. The promotion
and adoption of these business roles could dramat-
ically change the future training provision of the
transportation sector and ensure in a great extend
its sustainability. For example, as energy aggrega-
tors have paved the way for new and more efficient
schemes for the reduction of energy consumption
Europewide; “knowledge aggregators” may equal-
ly become the catalyst for a sustainable and ad-
vanced VET/CVET quality in the transportation
area. Furthermore, some of the suggested roles,
such as the ones of “training certifiers” and “train-
ing promoters” could also help the expansion of
training schemes from local/national level to Euro-
pean and, thus, strongly facilitate the mobility of
the European workforce

Based upon the outcomes of the SKILLFUL
project, as indicatively described above, six new
roles of business actors have been identified and
suggested (Tab. 1).

Table 1

Suggested business roles by SKILLFUL project [3]

Transport Knowledge Aggregators |Transport Knowledge Aggregators are entities that collect and analyse information on emer-
ging technologies and services in the transport domain from different sources. Their mission is
to aggregate them, connect them and produce training courses to offer to the greater Transport
Education and Training Ecosystem

Transport Lifelong Training
Promoters

Lifelong learning promoters in Transport are actors that support financially, institutionally or by
other means the continuous re-skilling (usually upskilling) of Transport workforce , in order to keep
on pace with emerging job needs and enhance employability of the existing workforce

Transport Training Certifiers

sector Europewide

Transport training certifiers are entities that have the authority of de jure or de facto certifying
key knowledge and skills in the Transportation sector that are then acknowledged across the

Transport Training Infrastructure |Transport Training infrastructure providers are entities that open to third parties (with various
business models) big infrastructures for the purpose of training and skills creation of transport

Providers
professionals

Collaborative passion arenas
in Transport

Collaborative passion arenas in Transport refer to the equivalent of open source development
communities for skills’ creation. It concerns signified communities that create and share
knowledge in Transport, collaboratively developing alternative knowledge and self-
organising/recognising it between them; through Hacathlon or equivalent competitions. They
are based on social communities and co-creation spaces

In vivo Altschool social networks |In vivo Altschool social networks in Transport can be defined as training/skills development
environments on Transportation issues within the living society, with emphasis on mutual
training and real life skills creation

in Transport
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Business roles and professional titles like “ag-
gregators”, “promoters”, “certifiers”, “infrastruc-
ture providers” and “collaborative arenas”, have
been already met in different business domains.
The Information and Communication Technolo-
gy (ICT) sector has largely contributed to new
ways of conducting business through the forms
that services have taken, i. e. products or services
are not sold as used before, but are rather “rented”
or paid for during their use by the customer. Wi-
thin SKILLFUL, such roles are transformed and
instantiated for promoting future skills in the
Transport sector.

CONCLUSIONS

1. The transport sector is going through major
changes, as global challenges and megatrends like
automation and digitalization, together also with
safety and security concerns, are affecting the fu-
ture of the whole transport system and its human
capital. These constant technological and business
developments and the growth of the transport sec-
tor also make the need for continuous education,
training and qualification of transport professionals
imperative. In this context, one of the main chal-
lenges for the European transport sector is also
whether it would be able to attract but also main-
tain that are properly skilled and able to cope with
the new needs of the sector.
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2. Considering the importance of such employa-
bility and education/ training issues for the whole
Europe, the EU funded research project SKILLFUL
has been working on the identification of the lea-
ding relevant scenarios on employability enhance-
ment in the future, as well as towards the identi-
fication of key educational and training sche-
mes for all levels and types of transport occupa-
tions, training approaches, and transport modes,
in order to meet the future needs of the sector.
The SKILLFUL project aims to generate a struc-
tured foresight into the vocational and academic
qualifications in the transportation sector of the
future that could be adopted European-wide, and to
enhance the future employability of the European
transport sector.
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