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EXECUTIVE SUMMARY 
This study examines the main trends, challenges and opportunities in the EU transport labour market, 
focusing on the transport modes of road, automotive, rail, maritime, inland waterways and air 
transport. It is based on a review of relevant literature and statistics as well as 18 interviews with 
stakeholders, carried out between July and October 2023. 

Trends and challenges 

• Economic and labour market trends, such as the evolution of new forms of mobility have 
resulted in transport activities over the past decades experiencing employment growth 
across all modes. Employment in transport is also expected to increase in the future. 

• Demographic factors such as the relatively higher average age of workers in the sector, 
increasing demand for labour and lack of attractiveness of jobs for younger people and 
women, mean that transport companies across all modes have started to recruit workers from 
other EU countries. Recruitment has increasingly also targeted third country nationals, 
often with the support of labour intermediaries or agencies. 

• This development has also been triggered by increased competition based on costs and in 
particular labour costs. This is particularly the case in international road freight and coach 
transport, civil aviation and international rail freight transport. 

• This increased labour cost-related competition has further worsened the image of transport 
sectors and the attractiveness of working conditions. It has also had a detrimental effect on 
regulation and improvement of working conditions through social dialogue at EU and 
national level and collective bargaining. 

• COVID-19 and the Russian war of aggression against Ukraine have had a significant 
impact across the entire transport sector. Labour shortages have now worsened in many 
transport modes after the pandemic and modes such as rail have suffered from higher 
electricity prices as a result of the war. 

• The impact of digitalisation and automation is likely to increase during the next 10-15 years 
as disruptive technologies and processes such as automatic operation and artificial 
intelligence mature. Digitalisation and automation also have a significant impact on skills 
needs and occupational profiles in transport. 

• Decarbonisation and expected changes in the share of different transport modes will 
have a significant impact not only on future workforce requirements, but also on company 
investment in fleets and infrastructure. 

Current and future opportunities 

• Decarbonisation and the anticipation of a reduced market share of road freight transport 
provide opportunities to correct market failures and enhance the image and attractiveness of 
this transport mode by improving pay and working conditions. 

• Strong current trends in urban mobility and interconnected mobility services bring many 
new business and employment opportunities. If a strong and pro-active public policy 
framework is in place, the transport sector could become a strong backbone of smart, 
sustainable and just mobility. 

• The future of rail transport is aligned with the EU's policy strategy and future innovations are 
expected to drive further growth in the rail sector. Digitalisation and interoperability of 
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technical standards will need a skilled workforce, requiring modern training facilities and 
attractive working conditions. The railway sector benefits from a strong social dialogue and 
collective bargaining at both national and European levels. 

• The maritime sector is undergoing significant transformation, with new greening 
technologies applied to ships and automation increasingly applied in terminals. The need for 
transversal skills is growing, but automation and digitalisation will make the profile of maritime 
worker more appealing and provide opportunities for gender diversity. 

• Inland waterway transport has potential to enhance multimodal transport and improve 
environmental performance. However, ensuring sustainable growth requires an adequately 
trained workforce. The deployment of automated vessels and digital navigation tools can 
address labour shortages, but stakeholders hold different opinions on the future of 
automation. 

• The aviation industry is evolving and its modernisation is key to meeting environmental 
targets. Future workers will need skills in information technology, data management, 
cybersecurity, and communication to adapt to new business and operating models. Predictive 
algorithms will be important for complex systems management, including interactions with 
lower air space, and maintenance of very high safety levels. Emerging services, such as electric 
Vertical Take-Off and Landing (eVTOLs) aircrafts and drones, will create employment 
opportunities. 

Best practices 

• Identification of future skills needs is most prominent among good practice measures 
addressing major trends and challenges. This focus is closely related to business needs and 
the need to maintain workforce employability. Accordingly, most transport sectors have 
created large sectoral Blueprint consortia on the development of future skills needs as co-
funded by the Erasmus+ programme. 

• Most good practices at European, national and sector level have been developed in 
transport modes that are characterised by stronger social dialogue and collective 
bargaining at sector level. The agreement of the railway social partners on the promotion of 
more female workers and the binding agreement to establish company-level diversity and 
gender promotion policies in 2021 is an example of the concrete added value of European-
level social dialogue. 

• Increasing the attractiveness of transport jobs and addressing the severe labour 
shortage of drivers as well as other occupations so far has only been addressed by company 
or business-led practices that mainly aim to improve the image of the sector.  

Cross-cutting policy recommendations 

• Policymakers should look for ways of encouraging and strengthening the prioritisation of 
quality in terms of working conditions and working environment. This could take the 
form of engaging with the social partners. 

• More ambitious approaches on skills and qualifications should be developed, in the light 
of the influence of automation and digitalisation. 

• Policymakers should consider putting into place a framework that encourages active 
support for job seekers, with a particular focus on vulnerable groups. 
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• Given the similarity of the challenges faced by the different transport modes and the trend 
towards connected mobility, more intersectoral coordination, exchange and cooperation 
between sectoral social dialogues in the different transport modes would be useful. 
There should be greater regulation of the employment practices of emerging mobility 
and logistics services and platforms. 

• The EU should ensure more effective implementation of existing social rules and there 
should be better regulation of atypical forms of work. Policymakers should consider the 
creation of a chamber system in transport to find more common ground and joint working 
between business and worker representative organisations. 

Specific recommendations for transport modes 

Road transport 

• Measures need to be taken to stop exploitative labour practices in the sector, which affect 
in particular workers from Eastern European and third countries. Steps also need to be taken to 
improve the attractiveness of the sector to the younger generation and to women: in the case 
of bus and coach driver jobs, the labour shortage is now urgent. 

• Policymakers at EU and national level should consider tightening the labour regulation of 
the sector to improve working conditions. 

Rail transport 

• Policymakers and stakeholders at EU and national level should consider whether the 
ambitious goals set out by EU policy are achievable within the set timeframes or even if 
they are feasible on the basis of current railway policies at EU and national level. 

Maritime transport 

• Policymakers should also consider amending EU legislation on social security in order to 
create a level playing field with shore workers. 

Inland waterways transport 

• The competence framework for the sector needs to be updated in the coming years as 
more projects deploying automated and greener vessels will be implemented in the future.  

• An action plan is needed for long-term skills transition. This action plan should specifically 
focus on how to increase the attractiveness of the sector to the younger generation and people 
with the skills which are required in the future.  

Air transport 

• In the light of new working conditions, policy makers should continue to monitor 
employment relationships of pilots and cabin crews that are based on alternative 
employment and temporary work, via intermediaries, such as temporary employment 
agencies.  

• Working conditions of ground handlers are not properly regulated at EU level. Policy makers 
should therefore consider a dedicated Regulation on minimum levels of working 
conditions.  
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INTRODUCTION 

Background to the study 
With more than 10 million employees, the different transport modes and related sectors such as 
warehousing and logistics contribute to around 5% of employment in the EU’s labour market. These 
employees work in a broad variety of transport specific occupations such as drivers, pilots, traffic 
signallers, controllers, mobile service staff and crews as well as a broad range of other occupations 
across a range of qualification levels.1 All transport modes are currently experiencing a profound 
transformation due to new disruptive technologies related to digitalisation, automation and big 
data/Artificial Intelligence (AI). At the same time, transport and mobility sectors are a key element of 
the transition towards decarbonisation and an environmental cleaner mix of different transport modes, 
including the transition towards electrification. 

This twin transformation/transition will have significant effects on the business as well as the workforce, 
including growth potentials in sectors such as rail that already have favourable carbon footprint and 
others such as road or air transport expecting a reduced share in the model split in the future.2 

The Commission’s Communication on a Sustainable and Smart Mobility Strategy, published in 2020, 
recognised that the sustainable and smart transition will not be possible without the support and buy-
in of transport workers. According to the Commission, “credible path is needed for the just transition for 
transport workers”. The Commission would also “consider measures (…) to strengthen the legislative 
framework on conditions for workers and ensure the correct implementation and give more clarity on the 
applicable social rights”.3 

Approach and methodology 
This study is part of a research project that aims to inform Members of the TRAN Committee on the 
subject of trends, challenges and opportunities in the EU transport labour market. 

The study identifies key trends affecting the transport labour market in different transport modes and 
describes the challenges and future prospects for transport workers in terms of workforce 
development, working conditions, skills needs and factors related to the implementation of EU 
regulation and policy goals. Further, by highlighting good practice experiences, the study identifies 
opportunities for the transport workforce as a result of the current situation of digitalisation and 
automation as well as of the transport related climate policy goals at EU and national level. 

Covering all transport modes and providing an overview of main trends, challenges and opportunities 
in a concise manner, the research is based on factual evidence-gathering, both quantitative and 
qualitative, and includes the views of a range of key stakeholders. These were gathered in the context 
of structured interviews representatives of employer and business organisations and associations as 
well as representatives of trade union organisations at EU level. 

Interviews focussing on assessments of stakeholders as regards main trends, challenges as well as 
opportunities and best practices in the transport labour market were carried out between July and 
October 2023 with 18 interviewees from employer and trade union organisations in eight transport 
modes (air, maritime, inland waterways, road, rail and urban public transport, logistics and automotive). 

                                                             
1 According to data of 2020 from European Commission DG MOVE Transport in Figures and Eurostat. See also here. 
2 See for example: (Schröder-Hinrichs, J. et al., 2019). 
3 See European Commission 2021, Sustainable and Smart Mobility Strategy (European Commission, 2020). 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
https://ec.europa.eu/eurostat/de/web/products-eurostat-news/-/ddn-20210923-2
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
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Overview of the study 
This study is structured into the following chapters. 

• Chapter 1 discusses trends and challenges on a sector-by-sector basis, focussing on economic, 
technological and social trends and issues in areas such employment and workforce 
development, working conditions, skills or implementation of EU policies and rules. 

• Chapter 2 discusses current and future opportunities of the different sector modes in relation 
to the twin change situations of transformation and transition. 

• Chapter 3 presents best practices that were put in place or are planned in order to address 
challenges as highlighted by stakeholders in the different transport sectors. 

• Chapter 4 provides for a concise overview of EU rules and regulation in the field of social and 
employment policy in the different transport sectors. 

• Chapter 5 summarises key results and presents key policy recommendations that emerge from 
the research.  
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1. RELEVANT TRENDS AND CHALLENGES 

KEY FINDINGS 

• Due to economic and other trends, as well as the evolution of new forms of mobility, 
transport activities over the past few decades have experienced employment growth 
across all modes. Employment is also expected to increase in the future. 

• Due to demographic factors (i.e., high average age of workers), increasing demand for 
labour and a lack of attractiveness of transport jobs for the younger generation, transport 
companies across all modes have started to recruit workers from other EU countries 
and increasingly also third country nationals, often with the support of labour 
intermediaries or agencies. 

• This development has also been triggered by increased competition based on costs, in 
particular labour costs. This is the case in segments such as international road freight and 
coaches, civil aviation and increasingly international rail freight transport. The increased 
competition on labour costs has worsened the image of transport sector and the 
attractiveness of working conditions, as well as their regulation and improvement by 
social dialogue at EU and national level and collective bargaining. 

• Digitalisation and automation are strong trends in all transport segments and are 
likely to have a strong impact over the next 10-15 years, when disruptive technologies and 
processes such as automatic operation and artificial intelligence mature. 

• Digitalisation and automation impact strongly on skills needs and occupational 
profiles in transport and the competition for young talent in engineering, MINT 
(mathematics, information technology, natural sciences, technology) and IT jobs will 
become stronger. At the same time manual workers in technical positions, operation and 
infrastructure face upskilling needs in relation to IT and transversal skills. Decarbonisation, 
and the expected change of the share of different modes, will impact on current and future 
workforce requirements with particularly strong impacts on road transport but also 
maritime and inland waterways. 

• In the automotive sector, fewer workers will be needed in production and there is a 
need for company-related and regional structural policies and measures to organise just 
transitions. Putting into place measures that implement the goals of sustainable and smart 
mobility and organising just transitions for workforces in transport will require 
stronger coordination, legal frameworks and guidance at EU level. This need also 
emerges from recent crises such as Covid-19 and the Russian war of aggression against 
Ukraine and the related needs of resilience and contingency planning. 

1.1. Road transport, including urban public transport, mobility and 
logistics 

Road transport consists of various transport modes: private cars, taxi, bicycles, light commercial and 
heavy-duty vehicles (LCVs and HDVs), city buses and long-distance coaches. Road transport is essential 
to the economy in terms of its contribution to GDP as well as employment. As shown in Table 1, the 
modal share of commercial road transport in 2021 was 54% in freight and 78% in passenger transport. 
The sector employs around 5.2 million people in the EU and therefore is by far the single largest 
transport sector in terms of employment. With an employment growth rate of more than 15% between 
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2012 and 2020, road transport also experienced the strongest growth in terms of employment of all 
transport modes (Transport in Figures 2022). 

Table 1: Commercial road transport in figures 

Trends 
Employment Enterprises 

  
Performance 

Mode Turnover (2019, EUR million) Transport activities (2021) Modal share (2021) 
Freight 361,109 1.863 billion ton-km 54.3% 

Passenger 132,249 3.742 billion pax-km 78.3% 
Source: elaboration of the authors based on European Commission Statistical Pocketbook and Eurostat database 

Demographic factors such as the increase in the average age of road transport workers, and 
digitalisation, automation and electrification are the main trends, together with changes in urban 
mobility and the push for a modal shift (e.g., from road to rail, urban public transport, walking and 
cycling). Changes in consumption patterns (more online shopping) and the resultant increase in 
demand has accelerated change in urban mobility and logistics or delivery services. 

The average age of truck drivers is high with more than one third of them being over 55.4 There is 
a low share of young drivers under 25 years of age (6% for freight and 5% for passenger transport), 
despite high youth unemployment in many countries ( (IRU, 2022c) and (IRU, 2022d)). Women also 
make up only a small percentage of truck drivers, despite significant levels of female 
unemployment in some countries. Spain, for example, has one of Europe’s highest rates of female 
unemployment (14%), yet one of the lowest shares of female truck drivers (2%), in contrast to a 
comparable share of female bus and coach drivers (12%) (see also Figure A.1 and Figure A.2). According 
to data gathered by the International Road Transport Union (IRU), without action to make the driver 
profession more attractive, the EU could lack over 2 million drivers by 2026, impacting half of all freight 
movements and millions of passenger journeys. 

As shown in Figure A.3, emerging from results of a recent IRU company survey, more than 82% of bus 
and coach companies in Europe have severe or very severe difficulties to fill in driver positions. For 
2023, the IRU estimates that 105,000 bus and coach driver jobs are unfilled in Europe (IRU, 2022b). 
As highlighted by interviewees and reports by sectoral organisations such as IRU or the International 

                                                             
4 A study from the World Bank identified other causes that could be related to the shortage of truck drivers. They include the country’s 

level of economic development, the salary offered to the worker and lack of opportunities for vocational training that can be provided 
by the enterprises (McKinnon, et al., 2017). 

https://op.europa.eu/en/publication-detail/-/publication/f656ef8e-3e0e-11ed-92ed-01aa75ed71a1
https://transport.ec.europa.eu/facts-funding/studies-data/eu-transport-figures-statistical-pocketbook_en
https://www.iru.org/news-resources/newsroom/europe-driver-shortage-triple-2026-if-no-action-new-iru-report
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Association of Public Transport (UITP), the challenge of labour shortages was a problem for the 
sector before 2020 but worsened significantly during the Covid-19 pandemic. According to IR ( 
(IRU, 2022a) and (IRU, 2022b)), this was particularly relevant for commercial road transport operators 
and urban public transport, which suffered from the health-related and mobility restrictions enforced 
by governments. This has resulted in income losses for drivers and workers, who have left the sector 
and not returned after the pandemic. 

Addressing the challenge of driver shortage and making both the passenger and freight sectors more 
attractive to young workers and women will be the most important challenges in the coming years. 
In this context, the social partners in the road transport sector have highlighted the following 
challenges and related tasks as particularly important: 

• Attracting young recruits to the road transport and increasing the proportion of female workers 
in the sector; 

• Improving vocational training and skills development in the sector and simplifying access to 
the profession of driver; 

• Improving working conditions and addressing new challenges in relation to the quality of work 
and working conditions in the rapidly growing urban commercial mobility and logistics sector; 
and 

• Creating a sustainable balance between market interests and social conditions. 

According to the European Transport Workers’ Federation (ETF), a key challenge is therefore making 
the road transport sector more attractive for those groups that are currently underrepresented 
(young workers and women)5. There is also a need to improve infrastructure and the lack of proper 
facilities, long working shifts, precarious work and social dumping, which mean that the 
profession of driver is not seen as attractive. 

Box 1: Truck drivers protests in Graefenhausen (September 2023) 

In September 2023, and for the second time, more than 160 truck drivers took action lasting several 
weeks in protest at a service station of motorway A5 in Graefenhausen, in the German federal state 
of Hesse. The drivers of a Polish haulage company, transporting freight and foodstuffs for German 
companies, including well-known freight and logistics companies, were engaged in the protests. 
The drivers came from Georgia, Uzbekistan, Tajikistan and Ukraine, among other countries. The 
workers have been waiting for months for outstanding wages and have stopped working because 
they were not paid by the employer. As reported by the media, drivers at the end of September went 
on hunger strike to highlight the desperate situation. 

Source: various German press articles (September 2023) and press statement of the German trade union ver.di. 

The Graefenhausen case illustrates the prevalence of abusive working conditions in international 
road transport that, according to various research reports and social partners in the sector,6 have 
worsened since the beginning of the 2000s. Business models have emerged that play an important role 
not only in international road transport, but also in other industries, such as seasonal agriculture, 
the construction industry and domestic care. In this context, the use and exploitation of workers from 
third countries is playing an increasingly important role. 

                                                             
5 It needs to be noted that women are much less likely to work in the road transport sector. In 2021, in Europe, less than 3% of women were 

involved in truck driving, while for bus and coach driving, the percentage dropped from 16% in 2020 to 12% in 2021. 
6 One example is a report published jointly by the Danish social partners in transport on the issue. See (DTL and 3F, 2015). 

https://www.verdi.de/ueber-uns/bundeskongress-2023/solidaritaet
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During the past decade and triggered by a combination of different societal, technological and other 
factors (e.g. the Covid-19 crisis), new services and business models in urban mobility and logistics 
have emerged that have created new business and employment opportunities around Mobility-as-a-
Service (MaaS) and Transport-as-a-Service (TaaS): digital platforms and apps for existing and new 
mobility offers, platforms for freight exchange or on-demand ride-hailing services; by car and cycle 
sharing, ride hailing services, ride-sharing, electric scooters, etc. (EU Commission 2021: Staff Working 
Document EU Urban Mobility state of play. Staff Working Document accompanying the 
Communication on The New EU Urban Mobility Framework). As analysed in previous research e.g., by 
Eurofound and highlighted in the resolution of the European Parliament of May 2023 on the issue, the 
emergence of new urban mobility services and activities have created new opportunities for business 
and employment (in particular for young people and disadvantaged groups) and work in urban spaces 
but also have raised questions regarding the quality of jobs and working conditions (see also Figure 
A.4). 

The emergence of new services in the context of first mile and last mile delivery,7 transport and logistics 
in urban spaces more recently have also been addressed by initiatives to foster change in rural public 
transport as illustrated by the EU Commission’s Communication on a long-term vision for Europe’s 
Rural Areas in 2021 or the “Barcelona Declaration” of the informal meeting of EU ministers of Transport 
under the Spanish EU Council Presidency in September 2023. 

These changes and new commercial transport and logistics have also had a strong impact on public 
local transport which has already been impacted strongly by digitalisation and automation in recent 
years (see for example the results of a joint project of the social partners in the UPT sector UITP and 
ETF). An even stronger impact on public transport in terms of workforce development and demand is 
expected because of the implementation of goals and targets related to decarbonisation of urban bus 
fleets (Clean Vehicle Directive, Clean Bus Deployment Initiative) and the shift toward electromobility in 
combination with the policy goal of increasing the share of active and collective mobility in urban areas. 

Reaching climate neutrality will have a significant impact on road transport. The EU framework as 
defined in measures and goals set in accordance of the ‘Fit for 55’ initiative on the ending of ICE driven 
cars by 2035 and alternative fuels infrastructure deployment targets (AFIR) will result in significant 
changes in road and urban mobility8, new mobility services, promotion of innovation, improved active 
mobility infrastructure, and better accessibility and affordability. In addition, passenger transport, 
logistics and delivery services are likely to change radically in the future. 

As regards the future labour market in public transport activities, a key question is also related to the 
respective roles of transport activities carried out by public transport providers and operators versus 
private, commercial providers. As highlighted in a recent research report, the old dichotomy between 
private and public transport already has become blurred and may disappear in the future, because 
automated on-demand services are flexible and more geared to individual needs than conventional 
public transport services. Thus, also from the perspective of policy making and regulation there might 
be a need to address a situation where "private transport becomes public while public transport becomes 
private." (Weert & Knie, 2023) 

                                                             
7 In relation to last mile delivery services, it should be noted that there are labour implications for the huge growth in online retailing and 

food delivery services. The expected speed of delivery and increasing use of cargo cycles for this purpose is reducing labour productivity 
and drawing large numbers of casual workers into this sector. Moreover, 'crowd shipping' is another phenomenon which has been 
attracting ordinary citizens as workers in part-time courier roles. 

8 On sustainable urban mobility for TEN-T see here. 

https://op.europa.eu/en/publication-detail/-/publication/bffb1a34-8513-11ec-8c40-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/bffb1a34-8513-11ec-8c40-01aa75ed71a1/language-en/format-PDF/source-search
https://op.europa.eu/en/publication-detail/-/publication/bffb1a34-8513-11ec-8c40-01aa75ed71a1/language-en/format-PDF/source-search
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef21007en.pdf
https://www.europarl.europa.eu/doceo/document/TA-9-2023-0130_EN.pdf
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/long-term-vision-rural-areas_en#documents
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/long-term-vision-rural-areas_en#documents
https://spanish-presidency.consilium.europa.eu/en/news/barcelona-declaration-informal-meeting-transport-21-21-september/
https://cms.uitp.org/wp/wp-content/uploads/2020/10/Final-report-Digital-transformation-and-social-dialogue-in-urban-public-transport-EN.pdf
https://transport.ec.europa.eu/transport-themes/clean-transport/clean-and-energy-efficient-vehicles/clean-vehicles-directive_en
https://transport.ec.europa.eu/transport-themes/clean-transport/european-clean-bus-deployment-initiative_en
https://bibliothek.wzb.eu/pdf/2023/iii23-601.pdf
https://oeil.secure.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2021/0420(COD)&l=en).%20A
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When it comes to logistics, delivery services and platforms, challenges highlighted by trade unions9 
stem from poor regulation of the sector despite its size, in terms of creating a level playing field for 
competition and the lack of protection of workers. Interviewees in this context have referred to the 
practices of many well-known firms that are systematically using outsourcing, agency work and bogus 
self-employment as an alternative to direct employment to increase profits at the expense of workers’ 
job security and social protection. Furthermore, unions note that logistics workers too often face low 
wages, precarious work and low levels of representation in the workplace. They also state that the 
health and safety of workers in this sector is jeopardised by new digital and automation tools that 
constantly monitor their productivity and increase their workload and stress levels (e.g., by social rating 
elements and untransparent algorithms). 

In the road transport sector, in general, but in logistics in particular, the negotiation of collective 
bargaining agreements between trade unions and employers is a specific challenge in most EU 
countries, including collective bargaining with large global logistics companies and mobility providers. 
In order to improve working conditions and inform workers (who often have a migrant background or 
come from disadvantaged groups) about their rights, train them properly and create motivating 
working environments, collective bargaining should be considered. A more active public policy 
approach would also be necessary to address the challenge that the rapidly increasing activities in the 
context of new urban mobility services and logistics business are not regulated by coherent policies at 
national or EU level. 

1.2. Automotive transport 
The EU is among the world's largest producers of motor vehicles and the sector represents the largest 
private investor in research and development (R&D). Around 2.4 million people work in direct 
manufacturing of motor vehicles, representing 8.5% of total EU manufacturing employment according 
to the European Automobile Manufacturers’ Association (ACEA). Digitalisation, automation and 
electrification are the main trends for this sector, together with changes in urban mobility and the 
push for a modal shift (e.g., road to rail, to urban public transport, to active mobility such as walking 
and cycling). There is also a need to look at infrastructure that is poor in terms of meeting the demands 
of e-mobility or active mobility (e.g., reducing road lanes for cars and car parks in favour of cycle lanes). 

Changes in consumption patterns (more online shopping and the resultant increase in demand for 
accelerated delivery services) are also having an impact on the automotive sector. Reaching climate 
neutrality for road transport means following the electrification pathway and exploring energy 
sources considered more environmentally sustainable. According to estimations, about 100,000 jobs 
are at risk due to the shift to electric vehicles by 2025 (Tamma, 2022) and up to half of a million of jobs 
are expected to be lost by 2030. 

According to a recent research report, automotive manufacturing is certainly going to suffer from 
electrification, automation and robotisation processes: first, electric vehicles are much less labour-
intensive than traditional vehicles. It has been predicted that about 100,000 job losses are expected in 
the manufacturing industry as electricity and alternative fuels become increasingly widespread, 
eventually covering 100% of the road market. The digitalisation of the industry will also strongly 
impact sales and maintenance personnel, as operations will increasingly take place online, thus 
requiring fewer workers and consequently having an impact on future employment. While many new 
jobs related to battery production, software development and charging infrastructure operations will 

                                                             
9 See ETF (2023). Manifesto for Logistics Workers. 18 August 2023. See here. 

https://www.etf-europe.org/resource/etf-manifesto-for-logistics-workers-2/
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be created, there is less clarity around the levels of compensation that will be provided for the transition 
from the internal combustion engine to electric vehicles.10 

According to the Automotive Skills Alliance (ASA) part of the Pact for Skills, launched in 2020, 
environmental and digital trends were already impacting around 15 million Europeans in the industry 
as of that year, due to both Covid-19 and new European environmental requirements. The demand for 
a higher level of education and training is particularly striking when it comes to engineers, 
software developers and sourcing experts. It has been reported by Cedefop that medium-skilled 
technical jobs (metalworkers, electro-engineering workers) are decreasing, while highly skilled 
technical jobs (researchers, engineers, ICT professionals) are increasing.11 

1.3. Rail transport 
The rail sector is of great and growing importance due to a range of environmental, economic, societal 
and technological factors. Being by far the most environmentally friendly mode, it makes sense to 
strengthen and expand the rail sector to fulfil the commitments of the European Green Deal; if the EU 
is to achieve a 90% reduction in transport-related carbon emissions by 2050, the share of rail in 
passenger and freight transport needs to increase substantially. According to the targets set by the 
Commission’s Sustainable and Smart Mobility Strategy, high-speed rail traffic across Europe should 
double by 2030 and rail freight transport should double by 2050. Furthermore, by 2050, a fully 
operational, multimodal trans-European Transport Network for sustainable and smart transport with 
high-speed connectivity should be in place. 

Table 2: Rail transport in figures 

Trends 

Employment Enterprises 

  
Performance 

Mode Turnover (2019, EUR million) Transport activities (2021) Modal share (2021) 

Freight 
74.584 

409.6 billion ton-km 11.9% 

Passenger 265.2 billion pax-km 5.6% 
Source: compilation of the authors based on European Commission Statistical Pocketbook (various years) 

According to the latest available EU data, there were 910,000 people employed in the EU27 railway 
sector in 202012. According to data gathered in the context of the EU Rail Market Monitoring (RMMS), 
                                                             
10 CLEPA, IndustriAll Europe et al. (2021). Delivering the Just Transition: the social gap in the Fit for 55 package for automotive workers and 

workers in the wider mobility eco-system, December 2021 (see here). 
11 See (CEDEFOP, 2021), also available here. 
12 See Commission’s market monitoring report on the rail market (page 14). See also from Figure A.6 to Figure A.8. 

https://automotive-skills-alliance.eu/
https://transport.ec.europa.eu/facts-funding/studies-data/eu-transport-figures-statistical-pocketbook_en
https://transport.ec.europa.eu/transport-modes/rail/market/rail-market-monitoring-rmms_en
https://news.industriall-europe.eu/documents/upload/2021/12/637740394623969551_JT%20coalition%20briefing_EN_30.11.21.pdf
https://www.cedefop.europa.eu/en/data-insights/automotive-industry-crossroads#_automotive_jobs_and_skills
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023DC0510
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employment in railways between 2015 and 2020 increased most strongly in France and Germany, more 
moderately in Austria, Belgium, Sweden, and Norway but stagnated or decreased in 20 of the EU28 
Member States (see Figure A.5).13 

Key trends in railways are related to demographic factors, digitalisation and automation, rail market 
developments and decarbonisation. 

On demographic trends (see Figure A.8), the rail sector is characterised by an ageing workforce and a 
predominance of male workers: an average of well above 40% of the railway workforce in the EU27 will 
retire in the next 10 years. Only 21% of the railway workforce are female and in major occupational 
groups such as train driving or traffic management the share is much lower. 

On digitalisation and automation, they will not only substantially affect operational processes and 
customer relations but will also result in new emerging business models and market areas in the field 
of future mobility. Research results and stakeholder surveys14 on the impact of digitalisation and 
automation in railways show that routine administrative tasks such as accounting, payrolling and other 
human resource (HR) functions were the first to be replaced by machine work and/or automated 
processes. With the emergence of digital tools (and the required infrastructure), tasks relating to ticket 
sales and inspection were also automated. Due to automation, artificial intelligence and machine 
learning, digitalisation is now increasingly affecting more complex technological tasks in operation, 
maintenance of rolling stock, and infrastructure development and maintenance. Digital tools may 
therefore substitute human activities related to wagon inspection, break tests, coupling, and traffic 
management and control, as highlighted by railway stakeholders. 

Rail market liberalisation and Single European Railway Area: In contrast to the aviation and road 
transport sector and due to the more complex nature of railways, the unbundling of the railway 
network and opening of passenger and freight rail operation services for competition started later and 
still is an ongoing issue.15 The process of liberalisation was initiated by Directive 91/440/EEC and 
established the requirement to guarantee non-discriminatory access to the railway track by 
independent companies. Since then, four legislative packages were adopted between 2001 and 2016 
with provisions liberalisation and competition in the rail freight and passenger operation. Besides the 
market pillars of the railway packages, there have also been provisions on harmonisation of technical 
and operational rules (technical pillar) that should foster the development of a Single European Railway 
Area (SERA). It should be noted here that the effects of rail market liberalisation and increased 
competition on achieving goals in relation to interoperability, efficiency and quality as well as 
attracting more customers is still a very contested and controversial issue between stakeholders such 
as the large incumbent railway undertakings, private competitors and trade union organisations.16 

When it comes to decarbonisation, railway stakeholders such as the Community of European Railway 
Operators and Infrastructure Management Companies (CER) welcomed the reform of the EU Emissions 
Trading System (ETS) as one important measure of the ‘Fit for 55’ package. The gradual extension of 
the ETS to emissions from all transport modes is regarded as helping to create a level playing field 
across all modes of transport. CER also underlined that ETS revenues must be invested in climate-

                                                             
13 As noted earlier, there is a lack of reliable and more detailed data on the railway workforce that makes difficult to monitor the railway 

labour market more accurately. One reason is the fail to reflect the increasing heterogeneity of the railway market due to liberalisation 
and restructuring. In this new context, the railway undertakings created divisions for different types of services and/or outsourced services 
to companies operating in other sectors that are not (or only partly) reflected in national data that eventually feed into the European 
statistics ( (Shift2Rail, 2019) and (Voss, 2022)). 

14 EDA Rail Project of ETF and CER as well as surveys in the context of the STAFFER Erasmus Blueprint project. 
15 See also (Scordamaglia & Katsarova, 2016), also available here. 
16 See for (ETF, 2021), also available here.  

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A31991L0440
https://www.europarl.europa.eu/RegData/etudes/IDAN/2016/579088/EPRS_IDA(2016)579088_EN.pdf
https://www.etf-europe.org/wp-content/uploads/2021/06/Lessons-learned-from-three-decades-of-liberalisation-of-the-European-Railways-1.pdf
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friendly activities, low-carbon technology deployment and energy efficiency in transport, including in 
railways. It is also appreciated that the social impact of carbon pricing is addressed by establishing the 
Social Climate Fund to support vulnerable households, micro-enterprises and transport users. This is 
also likely to encourage a shift to public forms of transport and improve multimodality and energy-
efficient, zero-emission forms of mobility that is affordable.17 

Key challenges of the railway sector are linked to the expectation of expanding rail transport volumes 
and extension of high-speed lines, long-distance cross-border railways and digitalisation of command 
control and signalling (i.e. ETCS and ERTMS) as the key enabling technology for the Single European 
Railway Area. 

First, if the objective is to give the railway sector the strategic role it deserves for the green transition 
of transport, the current infrastructure needs to be extended and modernised. As highlighted by 
CER18, the existing infrastructure in freight and passenger rail is not matching the current demand and 
this is not taking into account the requirements in relation to EU goals of expansion of high-speed 
railways and rail freight transport or the acceleration of the ERTMS deployment on the TEN-T network. 
As noted by CER, the experience of strongly increasing passengers on new high-speed railway 
connections in countries such as Spain, Italy, France or Germany show that high-speed inter-city 
connections are highly attractive for customers. 

However, according to the most recent statistics from the European Commission19, the total length of 
railway lines in use in the European Union in 2020 was 200,099 km while it was 204,149 km in 2010. 
There are also doubts about whether in the current situation public investments in railways will be 
increased as in recent years the renovation of infrastructure has slowed down. Furthermore, there have 
been doubts about whether concrete goals in relation to key elements of the Single European Railway 
Area are feasible in the expected timeframe (e.g., extension of lines that are equipped by a harmonised 
ERTMS CCS system20 or the deployment of the digital automated coupling (DAC)). According to railway 
stakeholders, the significant investments in infrastructure and the digitalisation of railways that will be 
required in the coming years will not be possible without stronger public support. This is also due to 
the fact that railways have suffered more than any other transport mode from the Covid-19 crisis, 
as well as the increase in energy costs due the Russian war of aggression against Ukraine.21 According 
to CER, and comparing rail with road transport, the price for electricity due to the war has increased 
much more than the price for diesel, putting railway in a disadvantaged position. 

Appreciating the human factor in railways: Whilst high-level partnerships between the EU and key 
stakeholders in railway operation, infrastructure, and rail supply industries (including the Shift2Rail 
Joint Undertaking, now Europe’s Rail) have been established to harness the potential of digitalisation 
and automation and to develop and deliver technical solutions, architectures, and standards on 
a European scale, there is quite a striking gap in these and other activities to promote digitalisation and 
automation: the human factor. Indeed, the needs and challenges facing the rail sector’s workforce have 
been largely neglected so far. 

                                                             
17 See also (CER, 2023), also available here. 
18 Based on interview carried out during the study. 
19 See  (European Commission, Directorate-General for Mobility and Transport, 2022). 
20  See (IRG-Rail, 2022). In 2020, 16 countries reported ETCS-enabled routes. Luxembourg has the highest share of ERTMS/ETCS-enabled 

route length as almost all (98%) the network is compatible with ERTMS/ETCS. Besides Luxembourg, there are only four more countries 
with a share of ERTMS/ETCS-enabled route length higher than 10%: Switzerland, Belgium, Slovenia and Spain. In 2017, the European 
Court of Auditors commented that the targets set at 2030 for ERTMS deployment were not realistic (see here). 

21 See also (Railway Gazzette, 2022). 

https://www.cer.be/images/newsroom/press-releases/220210_CER_Press_Release_COVID_Impact_Tracker.pdf
https://www.cer.be/images/newsroom/press-releases/230419_CER_Press_Release_ETS_vote_Plenary.pdf
https://www.railfreight.com/interoperability/2017/10/03/eu-court-of-auditors-ertms-rollout-insuffient
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Challenges in relation to the railway workforce and current skillsets: From a high-level perspective, 
the question is how such numbers can be fully achieved while ensuring a smooth transition for the 
current and future rail workforce, which is going to experience major changes in terms of employment, 
skills and working conditions.22 

The railway sector is already struggling to attract workers with the necessary skills, and this will be 
intensified by the required green and digital transformations with a strong need to up/reskill.23 
Skills shortages on the manufacturing side mostly relate to the shift towards the use of ICT systems, 
materials and production processes, whereas at the level of competence, most of the changes are 
correlated with Science, Technology, Engineering and Mathematics (STEM) jobs, together with new 
social, communicative and organisational demands (ETF, 2023). 

For railway workers, the increased use of new train control and operation systems will mean that 
drivers and other staff groups will have to acquire additional technical, IT and other skills, 
including for communication and foreign language, to be able to cope with such developments. In 
fact, even if some trains will be able to run without drivers, there will still be the need to ensure jobs to 
manually operate or remote-control the train for security reasons.24  

In addition, as the up/reskilling process requires huge commitments from employers, it is important to 
guarantee that those investing in skills are not disadvantaged. A standardised training mechanism 
could be a solution in this sense, combining the need to up/reskill together with a means of guarantee 
for companies. A smooth transition should also consider constant contact and integrated approaches 
with education and training institutions to prepare the future workforce. The above project reports that 
there are still no concrete mapping exercises for graduates entering the world of work, which means 
that workforce planning is very difficult. 

The railway sector is experiencing significant shortage of workers. As in other sectors, this is due to 
the comparatively high average age of workers, a lack of recruitment initiatives in the past and a low 
share of female workers. In April 2023, the EFT highlighted a lack of staff for trains, especially with regard 
to train drivers (ETF, 2023). The ETF notes that this lack of staff is leading to a stressful situation for the 
remaining workers, who find themselves dealing with situations of psychological burn-out due to the 
burden of responsibilities to be handled with so few staff. Working conditions are crucial, first to 
create a more attractive sector: work shifts, work during unsocial hours, insecure contracts and low 
salaries impact negatively on the sectoral image, especially for railway workers, where the lack of work-
life balance is even more prominent. (Voss, 2022). In this sense, social conditionality of EU funds should 
be applied to ensure support of high-quality jobs. If the sector was more attractive, it could focus on 
promoting a culture of professionalism among young people: new generations want to be specialists 
in their work and are more likely to commit to their work if they see that it is having an impact.  

Another point to be mentioned is the gender imbalance in the sector’s workforce, both in the case of 
transport and manufacturing. Currently only 20% of railway workers are women, a low percentage 
which was even lower before 2013, and which has only slightly increased thanks to awareness-raising 
activities undertaken by the social partners in railways ETF and CER and their national affiliates for 
several years. These activities of the social partners cumulated in the landmark agreement on “Women 
in Rail”, which includes binding targets and measures at national level, signed in November 2021. 

                                                             
22 See the deliverables produced so far in the context of the RAILSTAFFER Blueprint for Skills Partnership. 
23 STAFFER, European rail alliance discusses long-term strategy to address skill shortages in the sector (see here), 14 October 2022. 
24 Shift2Rail (2019). Bridging the Skills Gap for the Rail Sector: Analysis of Six Measurements and Recommendations, April 2019. See also 

STAFFER 2023: Future vision of the rail sector from the point of view of the rail supply industry. DELIVERABLE D2.2 
 

https://www.etf-europe.org/women-in-rail-agreement-signed-and-ready-for-implementation/
https://www.etf-europe.org/women-in-rail-agreement-signed-and-ready-for-implementation/
https://www.railstaffer.eu/
https://www.railstaffer.eu/news/european-rail-alliance-discusses-long-term-strategy-to-address-skill-shortages-in-the-sector
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However, lack of attractiveness of the sector and working conditions in railways may also result from 
of factors of influence. In this context there is a need for more research on the impact of railway 
liberalisation on employment and working conditions. The intensified competition as a result of 
liberalisation has transformed the railway system from a complex integrated system of providing 
a public service in the general interest to a competitive market driven by profit orientation. Increased 
competition has resulted in a worsening of working conditions and the development of practices such 
as sub-contracting, agency work, bogus self-employment and self-employed drivers. As current 
research commissioned by ETF shows, there are also developments that are cause for concern in the 
field of the quality of railway training and in relation to railway safety. 

1.4. Maritime transport 
Maritime transport is a global industry predominantly focused on freight, being around 80% of 
the cargos seaborne, according to European Commission and UNCTAD (UNCTAD, 2022). Nowadays, 
three-quarters of goods are dry cargos (i.e., bulk and containers) and the world’s largest flows carried 
are between China and the USA, and their neighbouring countries. For the EU’s economy, maritime 
transport fulfils a key role, representing three-quarters of the external trade and one-third of its 
intra-EU movements (UN, 2022). Maritime transport also plays a key role for passenger transport, 
especially to connect island regions, with 400 million passengers embarked and disembarked in EU 
ports on annual basis.25 

Maritime transport involves two economic sectors. Firstly, the public sector for infrastructures, 
dredging, security, and often port administration (via local authorities). Secondly, the private sector (i) 
provides commercial activities in the ports, operating specific facilities (e.g., piers, transhipment 
infrastructures) and (ii) operates the fleet of ships, which are commonly owned by private 
organisations. The world’s commercial fleet consists of around 100,000 vessels. Analysis of the ITF 
shows that the maritime operations of container shipping lines feature an increasing level of 
concentration with four carriers managing 55% of sector’s capacity in 2018, compared to 20% in 1998 
(ITF, 2018). Alliances between organisations are also common26, and they now account for almost all 
market share on the trades between Asia and northern Europe, compared to 50% in 2014. In particular, 
alliances between carriers have become a prominent characteristic of global container shipping (ITF, 
2018). 

                                                             
25 The TEN-T includes 329 seaports in the Core and Comprehensive networks. 
26 The main argument to establish cooperation between the carriers is the high fixed-cost structure of the industry. The provision of a long-

distance weekly services (i.e., between continents) requires investment in a fleet that sails regardless of its utilisation rates. Collaboration 
between carriers mitigates the problem and creates economies of scale and scope (ITF, 2018). 

https://transport.ec.europa.eu/system/files/2016-09/2014_list_of_329_ports_june.pdf
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Table 3: Maritime transport in figures 

Trends 

Employment Enterprises 

  
Performance27 

Mode Turnover (2019, EUR million) Transport activities (2021) Modal share (2021) 

Freight 
122.743 

932.7 billion ton-km 27.2% 

Passenger 13.8 billion pax-km 0.3% 
Source: compilation of the authors based on Eurostat database and European Commission Statistical Pocketbook 

The population of maritime workers consists of employees in three sectors. Firstly, the workers 
employed in maritime transport activities. According to Eurostat data presented in Table 3, they 
represent four sectors, such as (i) sea and coastal passenger water transport, (ii) sea and coastal freight 
transport, (iii) renting and leasing water transport equipment and (iv) building and leasing water 
transport equipment. Over the past decade, their number has increased from 300,000 to 333,000.28 
Eurostat data show that the number of enterprises, across these sectors fluctuated around 24,000, 
with the larger increase observed for enterprises providing sea and coastal passenger water transport. 
The analysis of the four sectors also shows that the population of workers between 40 and 64 years was 
larger than that between 15 and 39 years and male workers represent the vast majority of the workforce 
(i.e., 80%). For the ports, European Commission data report 1.5 million workers directly employed 
and the same number indirectly employed across 22 Member States operating maritime transport 
activities. For the seafarers, EMSA’s statistics of 2021 report a population of 182,000 workers at EU 
level (see also Figure A.14). As noted by stakeholders interviewed for this study, the ageing of the 
seafarers is not currently a problem. EMSA’s data show an average age of 44.3 years with a relatively 
even distribution by group, each between 18,000 and 28,000 workers (i.e., 10-15% of the total). In terms 
of the gender breakdown, seafarers are predominantly male (97.6%). 

The review of the technological trends shows for the ports an increasing level of automation and 
mechanisation, which has led to workers working from secure compartments and control rooms and 
removal of personnel from the quays, and subsequently creating a lower risk working environment 
(FEPORT, 2018). For example, since the early 2000s, technological trends have been influenced by 
container ships gigantism (e.g., Ultra Large Container Ships), which has pushed terminals operators and 
its workforce to meet the challenges of larger vessels, larger call sizes and required them to adapt 

                                                             
27 Only domestic and intra-EU-27 transport. 
28 The annex provides detailed figures with a breakdown by relevant category. See from Figure A.10 to Figure A.13. 

https://transport.ec.europa.eu/facts-funding/studies-data/eu-transport-figures-statistical-pocketbook_en
https://transport.ec.europa.eu/transport-modes/maritime/ports_en
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equipment and productivity (Sanchez, et al., 2021) (see also Figure A.16). The automation trend has 
involved different types of port terminals,29 but the trend for big container terminals has been 
stronger for unitisation of cargos and highly capital-intensive and complex processes involved  
( (FEPORT, undated) and (ITF, 2021)).30 This trend has created a modern work environment 
eliminating monotonous manual labour and introducing supervision activities using 
sophisticated equipment. According to FEPORT, the transition to automation and digitalisation of the 
ports is driving a shift from low-/medium- to high-skilled jobs. 

Training standards of port workers have been improving along with the deployment of modern 
equipment for port operations. However, training programmes in the EU are still heterogeneous and 
diverse at national, regional and company level. At international level, the International Labour 
Organisation (ILO) has two Conventions for training of port workers and health and safety training in 
port work (i.e. ILO 137 Dock Work Convention and ILO 152 Occupational Safety and Health (Dock Work) 
Convention, respectively). ILO conventions provide for a basic level of training, which is surpassed by 
the standards valid in the EU. 

Automation and digitalisation trends also enable port operators to perform more sustainably. 
As automated equipment is usually electrically powered, this reduces environmental factors, such as 
local pollution and noise. Moreover, the use of electrical and automated transfer vehicles is an 
increasing trend, which is expected to continue, because internal transport in non-automated port 
terminals is one of the least efficient and costly processes. The greening of ships is another 
important trend. Historically, maritime transport has been powered by low-quality fuels (i.e., ‘bottom-
of-the-barrel’ products). However, the European Commission’s initiatives, such as the FuelEU Maritime 
initiative of the ‘Fit for 55’ package for a transition to zero carbon emissions are changing the sector’s 
fuel profile. The uptake of alternative fuels is advancing, with Liquefied Petroleum Gas (LPG) gaining 
more acceptance as a viable solution for bridging towards ammonia, and compared to Liquefied 
Natural Gas (LNG), which is more problematic and expensive. Electrification of ships for short-
distance services seems also promising. When it comes to the trend for adjusting the skills for 
seafarers and ports’ workers to cope with environmental goals, the literature shows that the pace 
of decarbonising technologies will be gradually accelerating, with a slow uptake of alternative fuels in 
the 2030s, and a steeper uptake from 2040. In-depth skills for complex systems onboard are becoming 
more widespread, including new abilities to (i) perform safe vessel and equipment maintenance with 
more hazardous fuels on board, (ii) master new bunkering methods and (iii) operate hybrid and zero-
emission machinery ( (SKILLSEA, 2022) and (Kaspersen, et al., 2022)). 

In terms of challenges, when compared to the other transport modes, the maritime transport sector 
does not seem severely hampered by the problem of personnel shortage, although it should be 
noted that a substantial share of seafarers comes from non-EU countries and that it increased from 30% 
to 41% between 2017 and 2021, according to EMSA (see also Figure A.14 and Figure A.15). 
The stakeholders believe that the shortage might be more prominent only for highly qualified and 
educated seafarers, such as officers, a trend that has been exacerbated by the pandemic (BIMCO and 
ICS, 2021). The stakeholders interviewed for this study also stressed that, in the current situation, a key 
challenge is the decline of qualified EU seafarers. Ukrainian and Russian seafarers make up 14.5% 
of the global shipping workforce and EU fleets rely on them heavily. The Russian war of aggression 

                                                             
29 The overall technological trend is heading towards a higher level of automation that involves all operations inside and outside the ports. 

They include the automation of gates, yards, quay cranes, interfaces (e.g. automated ships mooring) and other transport modes 
(e.g. automatic control systems, signalling and crossings for trains). 

30 Container terminal automation first started developing in the early 1990’s in the Port of Rotterdam and the container terminal 
Altenwerder in Hamburg adopted this technology in 2002. 

https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C137
https://www.ilo.org/dyn/normlex/en/f?p=1000:12100:0::NO::P12100_ILO_CODE:C152
https://www.ilo.org/dyn/normlex/en/f?p=1000:12100:0::NO::P12100_ILO_CODE:C152
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_1813
https://www.consilium.europa.eu/en/press/press-releases/2023/07/25/fueleu-maritime-initiative-council-adopts-new-law-to-decarbonise-the-maritime-sector/
https://www.consilium.europa.eu/en/press/press-releases/2023/07/25/fueleu-maritime-initiative-council-adopts-new-law-to-decarbonise-the-maritime-sector/
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against Ukraine has created challenges in seafarer supply, with experienced crews that returned 
home to join military operations. According to (EPRS, 2022), EU sanctions are limiting the employability 
of these seafarers. 

In general, the profession lacks attractiveness and suffers of competition from workers from non-EU 
countries, which may not enjoy employment conditions and social protection standards that are at a 
comparable level to those of EU crew members. The recruitment of seafarers from non-EU countries 
may therefore lead to a situation of potential social dumping.31 The current situation depends on 
whether shipowners can rely on so-called ‘flags of convenience’,32 which allow them to apply the 
legislation of the flag flown by the vessel.33 A further challenge linked to this situation is the difficulty 
to organise (i) proper social dialogue between the parties and (ii) collective bargain to agree on salary 
and employment conditions. 

When it comes to the European social legislation in force, according to sector’s stakeholders (EFT, 
2019), the present challenge is how to modernise it. Initiatives should be considered to (i) reform 
the system of ‘flags of convenience’ and (ii) review the Community Guidelines on State Aid to Maritime 
Transport (Official Journal of European Union, 2004). For the former, the reform should guarantee equal 
treatment to all crew members regardless of the nationality, place of residence and flag of a vessel. For 
the latter, governments should limit the eligibility of maritime state aid to ships that are registered in 
a first registry, but not to those in a second international registry that are declared ‘flags of 
convenience’. 

As noted above, the seafarer profession is changing. To maintain its attractiveness, the following 
challenges should be considered. Firstly, operators in the sector should guarantee that levels of 
education could be improved during the worker’s career. Considering that the seafarers’ working day 
is typically not organised as a standard occupation, it is equally important to guaranteed accessibility 
to training programmes to improve the education, even while the worker is at sea. Secondly, the 
attractiveness of this profession from the workers’ perspective seems to be correlated with 
contingencies and fluctuation of the economic cycle; in general, people tend to work in this sector only 
when they are in actual need of work. The sector should be able to maintain its attractiveness regardless 
of the general trend of the economy, through adequate wage levels and quality of the facilities on 
board ships. As seafarers cannot leave the workplace at the end of their working day, the availability of 
proper recreation facilities and good quality connections to communicate with their family and friends 
have a great significance. Third, the attractiveness of the occupation should be improved for currently 
underrepresented groups, such as female workers. 

                                                             
31 According to EMSA statistics, between 2014 and 2021, the number of non-EU seafarers increased from 86,633 to 127,452 (i.e. +47%), 

whereas the number of EU seafarers increased from 161,419 to 182,207 (i.e. +13%) (EMSA, 2023). 
32 Commercial ships are registered under a flag that does not match the nationality of the ship owner. According to UNCTAD, in 2022, 49% 

of the ships owned by Japanese entities were registered in Panama, for Greek entities, 25% were registered in Liberia and 23% in the 
Marshall Islands (see Figure A.17 and Figure A.18). In terms of tonnage measured in DWT, Panama (350 million), Liberia (335 million) and 
the Marshall Islands (290 million) are the leading flags of registration. The size of the register of Panama has remained relatively 
unchanged over the last decade, whereas Marshall Islands and Liberia increased, especially since 2018. 

33 Public international law established the freedom of the high seas, according to Article 87 of the United Nations Convention on the Law 
of the Sea (UNCLOS). To balance this freedom with the need to avoid disorder and misuse, international law has provided a framework 
to regulate shipping. Article 91(1) of UNCLOS acknowledges the right of every State to ‘fix the conditions for the grant of nationality and 
the right to fly its flag.’ The article provides also that there ‘must exist a genuine link between the State and the ship’ to secure more 
effective implementation of the duties of the flag State under Article 94 of UNCLOS. However, there is no binding international framework 
to regulate the registration process. Each country sets own laws and regulations. Some register vessels with ties to the country through 
ownership or crewing (i.e., ‘closed registries’), others allow foreign-owned or controlled vessels to use their flag (i.e., ‘open registry’) and 
others choose not to allow the use of their flag for international trade. 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52004XC0117(01)
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52004XC0117(01)
https://www.emsa.europa.eu/publications/reports/item/4950-seafarer-statistics-in-the-eu-statistical-review-2021-data-stcw-is.html
https://www.un.org/depts/los/convention_agreements/convention_overview_convention.htm
https://www.un.org/depts/los/convention_agreements/convention_overview_convention.htm
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Recalling the European Commission’s strategic policy and initiatives on transport sustainability, 
the green transition of vessel technologies, working towards a neutral carbon footprint poses the 
important challenge of re-skilling or up-skilling of seafarers and port workers. Maritime education 
needs to be consistent with the modernisation of the technologies and equipment both on land and 
sea, via adequate training and curricula. In general, the stakeholders pointed out that an overarching 
challenge in maritime transport exists in relation to so-called ‘sea blindness’. That means that little 
is known about the shipping industry from the perspective of the general public, media, and decision-
makers and its issues are underestimated.34 The lack of awareness is challenging in terms of the sector’s 
ability to attract a new generation to seafaring. 

For port workers, the stakeholders interviewed did not reported any problems in relation 
to labour shortages or ageing of the workforce. However, two other aspects are challenging for 
terminal operators. Firstly, the attractiveness of the occupation for the new generation of workers, 
because of a reportedly problem of image of the ports, as outdated and dirty places. Secondly, in 
relation to the identified trends of (i) establishing alliances between operators for efficiency reasons 
and (ii) operating ultra large ships (i.e., larger vessels entail higher peaks of work). This trend has had an 
impact on the approach to organise port terminals, because, as the size of the port calls has increased, 
their actual number has decreased. For the activities of the quay’s workers that means that port 
operators may have a 24-hour peak followed by a period of inactivity. The challenge of the terminal 
operators consists of adapting training programmes to improve workers’ versatility and cope better 
with a rhythm of cyclical activities. 

As noted earlier, digitalisation is one of the key drivers of the new economy (EESC, 2017) and it does 
not come without impacts on the labour market, because new jobs could be created and others may 
become redundant.35 Over the long-term, efficiency and safety gains are foreseen from digitalisation, 
meaning that the challenge for port operators is twofold. Firstly, they need to identify the profiles 
to facilitate the evolution and support its port workers in that transition. Secondly, they need to 
develop interconnections via the Internet of Things, such as computing devices embedded in everyday 
objects, enabling them to exchange data. The modern terminals work with other operators in the 
supply chain and having (i) access to real-time data on cargos and (ii) staff that can successfully 
interpret real time data are key building blocks around which organise operations in a more efficient 
manner. 

1.5. Inland waterways transport 
The inland waterway transport sector is a relatively small sector with around 48,000 employees EU-
wide (CCNR, 2021). The sector is also unique for the geographical scope. Approximately 65% of the 
people employed in the sector work in the basin of the Rhine River. 

The Central Commission for the Navigation on the Rhine (CCNR) published a thematic report on the 
labour market for the European inland waterway sector in 2021 (CCNR, 2021). It notes that employment 
in the inland waterways transport sector has been historically focused on freight, since approximately 
25,000 persons employed in the freight sector. The report states further that employment in the 
passenger sector has been growing due to a boom in river cruising, with 26,000 people employed 
in this sector, which is an increase of 26% between 2008 and 2018. Employment in river cruising 

                                                             
34 In this respect, it is worth observing that the concept of ‘blindness’ in transport is not confined to the maritime sector. The UK's National 

Infrastructure Commission used the term 'Freight Blindness' to describe mainly local authorities neglect of freight transport (National 
Infrastructure Commission, 2018). 

35 According to the position paper of FEPORT on port automation (FEPORT, undated), a relatively small portion of jobs of high-skilled 
workers (i.e. 2%) is at risk of automation. This group has the least estimated job losses resulting from more automation. 
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experienced a significant decline during the Covid-19 pandemic, although it recovered to its pre-
pandemic levels from the first semester of 2022 (CCNR, 2023). 

Table 4: Inland waterways in figures 

Trends 

Employment Enterprises 

  
Performance 

Mode Turnover (2019, EUR million) Transport activities (2021) Modal share (2021) 

Freight 
9.155 

136.1 billion ton-km 4.0% 

Passenger n. a. n. a. 
Source: compilation of the authors based on European Commission Statistical Pocketbook (various years) 

Stakeholders generally recognise labour shortage and an ageing workforce as the most critical 
challenges for the employment in inland waterway transport. Many boatmasters are expected to 
reach the age of retirement in the next 5-10 years. This trend is even more prominent in the segment 
of self-employed barge owner operators36. In addition, the sector has low levels of attractiveness 
to younger generations, especially in western European countries. Many younger people tend to 
favour land-based jobs with regular working hours and weekends at home. Finally, a trend can be seen 
in workers moving from eastern to western European countries for inland waterway transport, 
since wages tend to be lower in eastern European countries than in Western European countries (CCNR, 
2021). More details can be found in Figure A.19. Many workers in the inland waterway transport do 
work cross-border due to the fact that vessels, for a large proportion of the sector, navigate on long-
distance and across borders. Discrepancies between European countries in applicable labour laws 
and social security rules can give rise to precarious employment practices, having a negative 
impact on the attractiveness to work in this sector (European Commission, 2021). 

The sector is expected to change significantly over the coming decades, since it should play 
a pivotal role in the transition to zero-emission transport and mobility (European Commission, 2021). 
However, the current inland fleet is relatively old and poorly equipped to facilitate this transition. 
Approximately 85% of the dry cargo fleet and 48% of the tankers on the Rhine was constructed in the 
20th century (CCNR, 2023). Figure A.20 shows the exact commission years for the Rhine fleet over time. 
Appropriate measures are therefore needed to renew barge fleets and accelerate the transition 
towards zero-emission inland waterway transport. (CCNR, 2023).  

                                                             
36 This poses a problem to the Rhine corridor, where 80% of the freight companies in western Europe are owner-operators. 

https://transport.ec.europa.eu/facts-funding/studies-data/eu-transport-figures-statistical-pocketbook_en
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The transition to net zero and low emission propulsion systems and a greener operation 
of vessels is expected to have an impact on the competence standards and skills required to 
navigate a vessel. The exact direction and impact of this transition remains undecided, since battery 
electric, fuel cells and hydrogen, ammonia and methanol are all being researched as potential 
alternative fuels to diesel. The CCNR developed a roadmap in 2022 for transition pathways of several 
alternative fuels by 2035 and 2050 (CCNR, 2022). Another key factor changing the nature of 
employment in the sector is the automation of IWT vessels, meaning a move to remotely controlled 
and remotely assisted vessel operations. The CCNR adopted an international definition for levels of 
automated navigation in 2018, which can be found in Figure A.21. The current situation of automation 
in the sector corresponds with automation levels 1 and 2, whilst pilot projects are being implemented 
in relation to automation levels 2 and 3. 

Digitalisation affects both the navigation of vessels and training schemes. Digital tools for 
navigational assistance support the boatmaster in nautical tasks, especially for automation levels 2 and 
3. In addition, digital tools also facilitate a more interactive approach in IWT curricula and courses and 
for practical on-the-job experience. Higher-skilled workers are also needed in the lower levels of 
automation and digitalisation, since digital tools will help in navigation, but do also require different 
type of skills than currently needed. This is a major challenge for the sector, especially in the context of 
the ageing workforce and low levels of attractiveness to the younger generation. Finally, a trend 
towards the need for ‘softer skills’ such as communication and awareness skills are expected in the 
longer run as more mature levels of automation are reached. Stakeholders in the sector draw 
comparisons with the maritime and air transport sector, where such changes in skills needs are already 
visible. 

1.6. Air transport 
From an economic perspective, air transport is a complex ecosystem of private and public 
organisations ( (Steer Davies Gleave, 2015) and (SkillFull, 2020)). It consists of sub-sectors including (i) 
airlines and (ii) their providers of goods and services, both operating in very competitive markets, (iii) 
airports acting as nodes of the air transport network, and natural monopolies, and (iv) air navigation 
service providers acting as traffic managers and legal monopolies (see Figure A.22). According to 
Eurostat data, in 2020, the total number of workers was around 900,000 for the four sectors 
classified by the European database as linked to air transport, namely (i) air passenger, air freight and 
space transport, (ii) service activities incidental to air transport, (iii) renting and leasing of air transport 
equipment and (iv) manufacture of air and spacecraft and related machinery. Table 5 shows that, over 
the past decade, the number of workers has fluctuated between 700,000 and 900,000, with 
different trends across the sectors. The stakeholders interviewed for this study believe that the number 
of workers has either not changed or decreased, due to the application of digitalisation and 
automation. 
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Table 5: Air transport in figures 

Trends 

Employment Enterprises 

  
Performance37 

Mode Turnover (2019, EUR million) Transport activities (2021) Modal share (2021) 

Freight 
126.368 

2.4 billion ton-km 0.1% 

Passenger 13.8 billion pax-km 5.7% 
Source: compilation of the authors based on European Commission Statistical Pocketbook (various years) 

Eurostat data also show that the number of enterprises, in the four main sectors, increased from 
11,721 to 15,378 units between 2011 and 2020 (i.e., +31%). The larger increases is observed for 
enterprises providing (i) air passenger, air freight and space transport and (ii) service activities 
incidental to air transport (i.e., 63% and 92%, respectively, see also Figure A.24).38 As far as airlines are 
concerned, the liberalisation packages (see also section 4.6) impacted on the economy and 
structure of the sector (Steer Davies Gleave, 2015). The business model and the mix of airlines have 
changed significantly, with three low-cost airlines expanding networks and fleets to operate short-
haul intra-EU routes and extra-EU routes with neighbouring countries. 

For long-haul routes, the most significant structural trend has been a gradual consolidation process of 
full-service airlines in three large transnational groups.39 They have developed to (i) create 
synergies and interoperability of workers between airlines of the same group, (ii) integrate the 
networks of routes and (iii) combine supporting operations. All in all, and compared to 10 years ago, 
the airlines are mostly transnational across the EU and show different extents of integration and 
centralised management. That means that, in the current situation, the airlines and different branches 
of the airlines’ groups tend to operate in the EU’s commercial aviation market under different 
national legislations and employment and labour laws. 

                                                             
37 Only domestic and intra-EU-27 transport. 
38 Figure A.4 shows the trend of the turnover of enterprises in the air transport sector, which peaked at EUR 360 billion in 2019.  
39 Three low-cost airlines and three groups of full-service airlines gained a significant market share of European air transport over the past 

two decades. For the low-cost, they are Ryanair, EasyJet and Wizz Air. For the full-service segment, they are Air France-KLM (with low-cost 
airlines Transavia, Hop and Martinair), the International Airlines Group (IAG) (including British Airways and Iberia as founding partners, 
plus British Midland Airways, Iberia Express, Vueling, Aer Lingus and low-cost long-haul airline brand LEVEL) and Lufthansa (LHAB) (with 
Austrian Airlines, Swiss International Airlines, Eurowings and Brussels Airlines). 

https://transport.ec.europa.eu/facts-funding/studies-data/eu-transport-figures-statistical-pocketbook_en
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The liberalisation packages increased competitive pressure on the airlines to minimise operating 
costs, including personnel.40,41 Moreover, where airlines can choose the supplier (e.g., ground 
handler), a similar pattern of merges and concentrations has been emerging, which also creates 
pressure on suppliers to reduce costs. The air navigation service providers and airports appear to be 
impacted to a lesser extent, as they do not operate in competitive markets. The stakeholders 
interviewed for this study agree with the relevance of these impacts for the sector. They remarked also 
the impact of Covid-19, especially for airlines, airports and ground handlers, which were negatively 
affected by a shortage of personnel laid off for the pandemic. The stakeholders emphasised that the 
airlines that opted for protection schemes of the workers laid off resumed more quickly to 
normal operations after the pandemic, particularly those that negotiated temporary deals and re-
negotiated them when the situation resumed to normality. 

In relation to the impact of the Russian war of aggression against Ukraine, the civil aviation activities 
in Ukraine ceased, as the airspace closed (ITF, 2022) and Russia's airspace is inaccessible for airlines from 
36 countries. Airspace closures and sanctions have forced airlines to reroute flights, which has added 
significant travel time and CO2 emissions on 80% of the routes between Asia and Europe. Roughly 3.3% 
of air passenger traffic in Europe have stopped, in addition to the passenger flights between Russia and 
Europe, which accounted for 5.7% of total European traffic in 2021. Although Ukraine is a small market, 
the impacts extend beyond it. Following the war, the price of jet fuel increased up to USD 141 per barrel 
in March, 27% more than the previous month. According to estimates (EPRS, 2022) the costs for an 
extra hour of flight is EUR 3,600-15,000 depending on the aircraft and fuel price, which has made some 
routes uneconomic. IATA concludes that it is difficult to predict how the war will unfold, and there are 
no specific studies yet on its impact on EU air transport labour market, but the implications for aviation 
are significant even if the impact on the direct market is limited. As labour and fuel are the two biggest 
operating costs for the airlines, the current situation suggests that repercussions on the workers are 
likely to persist for various categories in the sector, including pilots, cabin crews and ground staff that 
may eventually experience reduced job opportunities. 

Moreover, among the sanctions, the EU banned the sale of aircrafts, parts and equipment to Russian 
airlines, including insurance and maintenance services. The Russian airlines have about 980 jets in 
service, of which 777 leased, mostly from companies based in Ireland. The sanctions have made it hard 
for Russian airlines to pay the lessors. More than 500 commercial aircraft owned by western companies 
and leased to Russia are stranded in Russia. These consequences show the extent to which the war is 
impacting on the EU air transport labour market has also stretched to the workers employed for 
aircrafts’ maintenance and supply value chain.42 

                                                             
40 Confidential information on the outsourcing trend via wet-leasing shows that it has become more often utilised by European airlines also 

for long-term solutions. Wet leasing addresses seasonal peaks and short-term fixes and consists of the leasing of an aircraft to a customer 
airline, along with a crew to fly the plane and provide onboard service. The technical term for wet leasing is ACMI, which stands for aircraft, 
crew, maintenance and insurance. The customer airline is responsible for paying the operating costs, such as catering and fuel, as well as 
fees such as airport fees, ground handling charges and navigation fees. 

41 Another option to reduce the operating costs is the so-called single pilot operation. With adequate standards in place, EASA is considering 
allowing for single-person operation for parts of the flight. There exists uncertainly still about when the change might be introduced, but 
2 pilots could fly during the demanding parts of the flight (i.e., take-off and landing), but solo during the less demanding cruise phase. 
For long-haul flight the pilots could be reduced from 3 or 4 to 2. 

42 See the case of the Italian company Superjet based in Tessera (Venezia) and owned, in joint venture with the Italian company Leonardo 
(10%), by the Russian group Yakovlev (90%). For the sanctions on Russian companies, the management and workers at Superjet dealt 
with a severe and uncertain situation, when it comes to production and maintenance of the aircrafts. According to press (Giudone, 2023), 
and months of negotiation, the most likely solution envisages that the share owned by the Russian company could be bought by a new 
partner based in the Unites Arab Emirates.  
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Air transport is a global industry that relies heavily on stable geopolitical conditions for its 
smooth functioning. A persisting conflict will result in a generally heightened uncertainty, 
impacting on the overall workforce of the EU air transport labour market. 

On the societal side, the demographic trend of the workforce deserves consideration. 
Elaborations based on Eurostat show that for workers employed in commercial air transport, since 
2010, the population from 40 to 64 years is bigger compared to that from 15 to 39 years (see also Figure 
A.26). For the composition of the workforce by gender, the proportion of male and female employees 
has been relatively unchanged over the past decade. Figure A.27 shows that the shares of males and 
female workers have been fluctuating around 60% and 40%, respectively. 

As regards technological trends, the aviation sector is widely and historically recognised to be at the 
forefront of research and development and, for that reason, far more advanced compared to other 
transport modes, also considering the importance given to safety. The aviation sector and its workforce 
have constantly been able to adapt to digitalisation and automation of functions and processes 
(Thums, et al., 2023). The stakeholders agreed that there is still room for more digitalisation and 
automation in commercial aviation (see also Figure A.28), however they also stressed that unmanned 
vehicles (i.e., drones)43 and vertical take-off and landing (VTOL) vehicles for the lower air space (i.e., 
flying taxis) should be regarded as emerging sectors for job opportunities. They are becoming test beds 
to develop and implement other new technologies. 

For the greening aspect, CO2 emissions from aviation have been included in the EU Emissions Trading 
System (ETS) in 2012. In October 2016, the International Civil Aviation Organization (ICAO) agreed on a 
resolution for a global market-based measure to address CO2 emissions from aviation as of 2021 (ICAO, 
2016) and the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) aimed at 
stabilising CO2 emissions at 2020 levels requiring airlines to offset the emissions after 2020 (Official 
Journal of the European Union, 2017). In addition to ETS, measures focussed on modernising the fleet 
and procedures for air traffic management (ATM) are contributing to CO2 reduction (Airbus and 
Boeing, undated). Equally important for greening air transport is the ReFuelEU Aviation initiative; in 
this respect, the Commission set out a framework for the use of aviation fuels to ensure a level 
playing field for sustainable air transport, as part of the ‘Fit for 55’ package.44 Although a sector’s 
position paper reported an inconsistent approach to sustainability in commercial aviation (CAT, 
2021) and interviewed stakeholders believe that they are lagging behind compared to other 
transport modes, the newer aircrafts will be compliant with stricter requirements for traffic 
management and fly with novel concepts of operation. In parallel, the ATM system and its workers are 
adapting to handle more complexity and support growth and innovation, notably in relation to the 
emerging aviation sectors. 

As regards the major challenges in air transport, the analysis of the trends and the opinions gathered 
consulting the stakeholders indicate that air transport has experienced profound changes over the past 
decades. In addition, the socio-economic context has changed and the combination of these factors 
has made some of the occupations less attractive for new generations. For the future, the first 
challenge will be the likely shortage of personnel. Currently, the issue of personnel shortage affects 
the sectors of air transport to different extents: it looks more prominent for workers employed by 

                                                             
43 See also  (Steer, 2023) and the European Drone Strategy 2.0 (European Commission, 2022). 
44 See also the Renewable Energy Directive. 

https://climate.ec.europa.eu/eu-action/aviation-and-eu-ets_en
https://climate.ec.europa.eu/eu-action/aviation-and-eu-ets_en
https://www.icao.int/Meetings/a39/Documents/Resolutions/a39_res_prov_en.pdf
https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx
https://oeil.secure.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2021/0205(COD)&l=en
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/733124/IPOL_STU(2023)733124_EN.pdf
https://transport.ec.europa.eu/system/files/2022-11/COM_2022_652_drone_strategy_2.0.pdf
https://oeil.secure.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2021/0218(COD)&l=en
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ground handlers and air traffic controllers,45 whereas it seems less severe for occupations, such as pilots 
and cabin crew. 

For the ground handling sector, the stakeholders stressed a lack of attractiveness and retention 
of the occupation as major challenges.46 The competition in this sector means that the jobs tend 
towards being precarious and temporary as employers compete on costs. Moreover, the sector is not 
yet properly regulated at international level and, in the current situation, the market relies on (i) own 
industry standards47 and (ii) Directive 96/67/EC on access to the ground handling market at airports. 
The stakeholders expressed the need for a dedicated Regulation on minimum levels of working 
conditions. Another challenge for the ground handling sector is the retention of workers; in particular, 
young workers change jobs more quickly than was previously the case, because these occupations 
need low-skilled personnel and is organised in day and night shifts in all-weather conditions. 

A second challenge relates to the impacts on the employment conditions of highly mobile 
workers, such as pilots and cabin crew, in the wake of the liberalisation of the market. New business 
models have triggered a pattern of change with regard to working conditions and more widespread 
use of atypical forms of employment.48 This has become a new phenomenon, in contrast to 
permanent contracts, and includes bogus self-employment,49 fixed-term work, work supplied by 
temporary work agencies50 and pay-to-fly scheme51 ( (Jorens, et al., 2015), (ACP, ECA and EurECCA, 
2019a), (European Commission, Directorate-General for Mobility and Transport, Molina, C., Levin, S., 
Castillo, L. et al., 2019) and (Turnbull, 2020)). 

Other challenges emerge for the tight competitive pressure originating from the liberalisation, 
such as the need for more adaptation of the aviation industry and creation of new employment 
status for its workers. Firstly, there is a need for clearer rules to determine the applicable labour law 
and social security legislation, a situation which has been partially addressed by the European ‘home 
base rule’ of Regulation (EC) No 883/2004 on the coordination of social security systems (ACP, ECA and 
EurECCA, 2019b). Secondly, European legislation does not properly fit with the increasing volume of 
outsourced services (e.g., wet leasing practice), opening the door to social dumping, subcontracting 
chains and fiscal engineering of the airlines. Article 13 of Regulation (EC) No 1008/2008 provides that 
intra-EU wet leased can be used without a limit in time. However, the legislation does not provide for 
the social protection of workers or the safety aspects of the wet leasing practice. 

The need for green air transport activities will pose other challenges, notably for the ground 
handling sector. The process of implementing the environmental, social and governance (ESG) 

                                                             
45 According to (European Commission, Directorate-General for Mobility and Transport, Dhondt, S., Oprins, E., Zon, R. et al., 2021), during 

2010-2018, nearly all air navigation service providers suspended recruiting new air traffic controllers, despite an overall increase of air 
traffic. Over the long-term, the effect of this policy is the ageing of the workforce. 

46 A recent IATA survey concluded that 37% of ground handlers shortages until 2023 and beyond, and 60% of them reported they do not 
have enough qualified staff for smooth operations. 27% feared that the employees would leave soon. 

47 The employment contracts are typically at company level and developed on employers’ own policies. However, there are examples of 
collective bargaining agreements in airports in Italy and Spain. 

48 According to (European Commission, Directorate-General for Mobility and Transport, Molina, C., Levin, S., Castillo, L. et al., 2019), 18% of 
pilots and 20% of cabin crews worked via atypical employment. The survey concluded that 9-19% of the cabin crews and 8% of the pilots 
are employed via intermediary agency, a practice more frequent for low-cost carriers and younger crews. 

49 Bogus self-employment means a worker that works as freelancer or self-employed professional. However, it might be a situation of false 
self-employment or disguised employment. The worker is registered as entrepreneur, but he/she works for a company, in order to reduce 
tax liabilities or employers’ responsibilities (OECD, 2000). An analysis (European Commission, Directorate-General for Mobility and 
Transport, Molina, C., Levin, S., Castillo, L. et al., 2019) concluded that for self-employed pilots, they could not be considered as genuinely 
self-employed since, in most cases, they were working only for a single airline. 

50 See also Directive 2008/104/EC on temporary agency work (Official Journal of the European Union, 2008). 
51 The pay-to-fly scheme relates to the training of a pilot to operate a commercial aircraft. A pilot pays an airline to gain flight hours and 

may or may not have a contract with the organisation.  

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A31996L0067
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A02004R0883-20140101
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:293:0003:0020:en:PDF
https://www.iata.org/en/pressroom/2023-releases/2023-05-16-01/
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A32008L0104
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methodology applies to ground handlers’ services in relation to cutting CO2 emissions as a social 
responsibility. The emerging challenge for ground handlers is to find the balance between the 
provision of services to airlines at competitive prices52 and accommodate airports’ needs to invest in 
equipment that make the infrastructure compliant with the ESG. According to stakeholders, ground 
handling operating costs are 80% for the personnel and 20% for the ground service equipment (GSE). 
As the sector is labour-intensive, an emerging challenge will be finding a new balance between cost 
components, which likely might be less staff and more GSE cost. 

New emerging air transport services will pose another challenge, notably when it comes to drones 
and new flying vehicles, such as (electric) vertical take-off and landing (eVTOL) vehicles for short-haul 
or urban transport. Innovative air mobility services, such as air taxis, are being developed to provide 
regular services for passengers, initially with a pilot on board, but then fully automated and for 
autonomous operations. According to stakeholders, it is likely that this will put more pressure on air 
space, because of the growing number and activities. The new emerging air transport services require 
a different approach to traffic management to ensure (i) a proper interface with low-level air space 
and (ii) the development of Unmanned Traffic Management.53 

It is important to anticipate that the new air transport services will impact on the performance of the 
air traffic controllers, for the level of complexity and increase of pressure from working in the future 
densely utilised air space (Airbus and Boeing, undated). Safety and security aspects will become more 
complex to manage for humans and will require a higher level of automation of operations, based on 
Artificial Intelligence. The deployment of new technologies is likely to unfold over the next 5-10 years 
in lower air space, as the environment in which to learn about practical applications. The profile of the 
workers will change with an increasing demand for engineers to develop applications on a larger scale, 
which means that the likely resistance of the current generation of workers to a change will be another 
challenge to address.54  

                                                             
52 According to stakeholders’ information, ground handling services are 8-10% of an airline’s operating costs. 
53 See also Commission Implementing Regulation (EU) 2021/664 (Official Journal of the European Union, 2021). 
54 ASPERD is a group dedicated to discuss new regulations and established involving a number of stakeholders (e.g., Commission 

Implementing Regulation (EU) 2017/373 on air traffic controllers fatigue (Official Journal of the European Union, 2017)). 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021R0664
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0373
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0373
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2. CURRENT AND FUTURE OPPORTUNITIES 

KEY FINDINGS 

• Decarbonisation and the anticipation of a reduced market share of road freight transport 
provides opportunities to correct market failures and improve the image and attractiveness 
of the occupation by improving pay and working conditions. 

• The strong current trends in urban mobility and interconnected mobility services bring 
many new business and employment opportunities. If the twin transition is shaped by a 
strong and pro-active public policy framework, the sector could become a new and strong 
backbone of smart, sustainable and just mobility. 

• The future of rail transport is aligned with the EU's policy strategy. Future innovations are 
expected to drive further opportunities for growth. The transition, involving digitalisation 
and interoperability of standards, will necessitate a skilled workforce, modern training 
facilities and attractive working conditions. The railway sector benefits from social dialogue 
and collective bargaining at both national and European levels. 

• The maritime sector is undergoing a significant transformation, with new greening 
technologies applied to ships and automation increasingly applied in terminals. The need 
for transversal skills is growing, but automation and digitalisation will make the 
occupations more appealing and provide opportunities also for gender diversity. 

• Inland waterway transport has potential to enhance multimodal transport and improve 
environmental performance. Ensuring a sustainable growth requires an adequately trained 
workforce. The deployment of automated vessels and digital navigation tools may address 
labour shortages, but the stakeholders hold different opinions on the future of automation. 

• The aviation industry is evolving and its modernisation is key to meet environmental 
targets. Future workers need skills in IT, data management, cybersecurity, and 
communication to adapt to new business and operating models. Predictive algorithms will 
be important for complex systems management, safety and interactions with lower air 
space. eVTOLs and drones will create employment opportunities. 

2.1. Road transport 
Road transport in general will see significant changes in the coming years that are related to various 
drivers of change: The current dramatic shortage of drivers in road freight and the bus and coach 
passenger sector will require a rethinking on business models that are mainly related to the 
competition factor of costs rather than quality of the services, reliability and quality of performance. As 
reported by stakeholders, the current staff crisis will force the sector to make working conditions 
more attractive for those groups that today are massively underrepresented – the younger generation 
and female workers. The workers shortage in transport as well as in other sectors may also result in 
creative thinking and policies on the question how to integrate people that today are not integrated 
in the labour market due to migration background, low educational attainment or lack of work 
experience. 

Also, decarbonisation and the ambition to shift in particular freight transport activities from road 
to rail – at least in the medium and longer term will change the sector significantly. The vision is to 
have a highly efficient fleet trucks powered by electricity or clean fuels such as hydrogen, equipped 
with systems of automated assistance or driving that will require new skills and will change the job of 
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the driver significantly. From the perspective of road freight and bus and coach transport, 
decarbonisation and electrification will bring risks to those business model that are solely based on low 
cost as the main competition factor. However, for those who are oriented towards quality, efficiency 
and operational intelligence, it may bring new opportunities for correcting market failures with 
negative impacts on working conditions, job quality and terms and conditions of employment. 
However, such opportunities for a smaller road freight and passenger transport sector in Europe that 
is characterised by clean trucks and buses and coaches will also depend on ambitious European and 
national policies as regards to adjust and develop infrastructures. The key issue here is here social 
infrastructure for drivers that facilitates the needs and expectations for female drivers or the younger 
generation. 

Turning to urban public transport, the sector is the backbone of sustainable and clean mass transport 
in urban areas. According to the representative social partners UITP and ETF, this role needs to be 
supported by public investments in transport infrastructure, urban design, clean vehicles and 
improvements in linkage to other urban transport modes and mobility services. Furthermore, there is 
clear evidence that working conditions and change processes regulated and framed by collective 
bargaining agreements provide a clear added value when it comes to attractiveness and avoiding 
recruitment problems. 

Considering the rapidly emerging services in urban - and increasingly rural - mobility services, 
there are significant opportunities for the road sector in terms of job creation, entrepreneurship and 
new innovative business models that bear a huge employment potential as is visible already today 
(e.g., jobs in ‘soft’ or ‘active’ mobility services and related manufacturing, repair and maintenance 
activities). Also here, public policies and local authorities however need to provide strategic visions, 
orientations as well as a sound and sustainable strategy of infrastructure development. This in 
particular relates to the area of rural public transport, that has been largely neglected over the last 
decades (in favour of individual transport by cars). 

2.2. New urban mobility and logistics 
Although robust employment data are missing at EU and national level, business activities in the 
context of developing new business models in urban mobility of individuals (much less in the field of 
new forms of collective passenger mobility) and the delivery of goods (beside parcels, food, drinks, 
meals, etc.) have increased rapidly in recent years, triggered significantly by the change of consumer 
behaviour during the Covid-19 crisis. 

Driven also by global digital tech companies, employment in urban mobility and logistics has also 
resulted in employment creation and in particular jobs that are highly flexible in terms of working 
hours and contractual characteristics, i.e., direct employment, self-employment, service contracts, 
temporary and seasonal work or employment or employment of third country nationals via agencies, 
intermediaries, platforms or gangmasters. 

Triggered by new consumer needs as well as digital technologies and also decarbonisation of urban 
transport, there are many opportunities of job creation and business development in the field of 
new mobility services and operation.55 However, the creation of new business and employment 
opportunities should be framed and regulated by clear urban policies, strategies and 
programmes. This has been demanded in May 2023 by the resolution of the European Parliament on 
the New EU Urban Mobility Framework highlighting the need to develop urban mobility in planned 
and integrated way with the objective to serve public interests, meeting people’s needs and 
                                                             
55 See data on the rapid increase in the bicycle industry and trend towards e-bikes or cargo bikes (Heinrich-Böll-Stiftung, 2021). 

https://www.europarl.europa.eu/doceo/document/TA-9-2023-0130_EN.html
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supporting the economic and social development of Member States and building more sustainable 
cities with better quality of life through a variety of affordable, accessible, efficient, smart and 
sustainable transport solutions.56 

2.3. Rail transport 
Rail transport both of passengers and freight is expecting huge opportunities. Rail has a key role to 
play in the decarbonisation pathway of the mobility ecosystem it is currently at the forefront of the 
political agenda, which is aiming for a future ‘rail renaissance’. If the goals and targets of the EU 
strategy of smart and sustainable transport will be implemented consequently, a significant increase 
in rail transport activities is expected based on the modernisation and expansion of rail infrastructure, 
harmonised standards of interoperability and latest digital technology (e.g. deployment of ERTMS on 
main lines, DAC and ATO in certain services) that will require a significant employment increase. Future 
opportunities of rail are also related to innovations in the field of rail as a connected mode of transport 
and mobility of spaces, including door-to-door services in freight and passenger transport as well as 
related full-services for individuals and companies (e.g. digital capacity management) (ERRAC, 2017). 

As already evidenced by larger surveys, and initiatives such as the RAILSTAFFER blueprint, the railway 
specific twin transition – consisting of digitalisation and implementing interoperability of 
technical, operational and infrastructure-related standards – will require a better and higher 
skilled workforce both in terms of hard and soft skills, knowledge and competences. Therefore, the 
existing opportunities of the future employment potential of railways as a clean and high-tech 
transport sector should be supported by modern and state of the art training facilities and 
programmes, as well as attractive working conditions that reflect the high requirements in terms of 
railway safety and security. 

A further opportunity of the railway sector certainly is the still strong role of social dialogue and 
collective bargaining at national and European level. As illustrated by concrete outcomes at both 
level (see the section on good practices), there is a clear added value of social dialogue and collective 
bargaining when it comes to addressing challenges and current and future needs in fields such as 
training, working conditions, attractiveness or the impact of the twin transition. In this regard, it is quite 
striking that the railway sector currently is characterised by a gap of good functioning social dialogue 
at national and EU level driven mainly by public owned incumbent companies, on the one hand, and 
associations representing private ‘competitors’, on the other hand. Any perspective to overcome this 
schism would provide opportunities of successfully addressing social and other challenges and needs. 

2.4. Maritime transport 
The analysis of trends and challenges highlighted that the professions of the maritime sector will be 
different soon with respect to the skills and profiles demanded in the current situation. The EU-funded 
SKILLSEA project (SKILLSEA, 2022) concluded that new ships will smarter, data driven, connected and 
greener. Automation is applied in liquid bulk terminals and large container terminals across the world 
(i.e. around 53 container terminals are either fully or partially automated, 4% of total). Previous studies 
predicts that 90% of docks’ workers might disappear by 2040 because of automation ( (Schröder-
Hinrichs, J. et al., 2019), (Esser, et al., 2020) and (ITF, 2021)). There is an upcoming need of transversal 
skills on both sea and land side. Maritime activities are going to integrate workers and digital 
technologies in a way that soon will deeply transform the current operations and interactions between 

                                                             
56 See European Parliament (2023) on the New EU Urban Mobility Framework. 

https://www.europarl.europa.eu/doceo/document/TA-9-2023-0130_EN.html
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terminals and ships. Therefore, there is a concrete opportunity for an operational shift to meet the 
challenges. 

On the sea side, the seafarers will not work as traditional navigators anymore, for the need to 
upskill the profiles towards more IT proficiency (ECSA and ETF, 2022).57 And more opportunities will 
arise also for the shipowners and port operators for relying on more educated workers. Equally 
important is that new career paths could be created in maritime transport, including the opportunity 
to improve the current gender balance (Pike & Terpilowsk, 2022).58 

As introduced earlier, the greening of shipping activities is going to be a prominent feature with 
relevant implications for the work force. Several technologies are likely to improve 
(e.g., hydrodynamics), new fuels and energy sources will be introduced, and the organisation 
of logistic operations will change for more efficient harbour activities. Currently, the alternative to 
standard fuels are the liquefied natural gas (LNG) and advanced biofuel, but the electrification looks 
promising for (i) application to ships (Saether & Moe, 2021) and (ii) systems to reduce emissions in ports 
and proximities to cities will be also important (i.e., cold ironing)59 (Abu Kabar, et al., 2023). Det Norske 
Veritas (DNV), an international accredited registrar and classification society of merchant vessels, 
developed scenarios to estimate the seafarers working on ships equipped with alternative fuel 
technologies, such as LNG and LPG (Kaspersen, et al., 2022). The number of seafarers working on ships 
fuelled by LNG and LPG would increase by approximately 100,000 units every two years until 2038. In 
2050, the number of seafarers working on ships equipped with alternative fuels would be 310,000-
1,775,000. As regards the electrification of ships and connections to the shores, new curricula should 
include knowledge about electric technology and electrical system architecture (Nagler, 2021).60 

On the land side, the automation of ports has impacted already the employment dynamics, 
raising issues on labour organisation and leading to more quality training to improve the skills of the 
workers. Firstly, the biggest opportunities for ports automation related to substituting low-skilled 
profiles (labour-intensive, based on routine activities). Secondly, an increased level of automation 
will demand new profiles, like for example remote controllers for operations and maintenance and 
Mobility-as-a-Service (MaaS) providers. It is likely that the demand of work force will change, however, 
the analysis of Eurostat data shows that despite increasing levels of technology introduced over the 
past decade, the number of workers has been increasing pushed by increasing maritime transport 
activities (see Figure A.10).61 The evolution and upskilling of ports’ workers technical knowledge will 
follow the complexity of the tasks to be carried out. For example, shifting the control of the operations 
from the docks to a control room needs a combination of skills, such as the technical knowledge of the 
equipment on the ground and IT. Because new technologies can generally be more easily acquired 
by who is younger, highly skilled and educated, the demand for such workers is going to be high 
and follow the increasing technology patterns62. Automation should be regarded as an opportunity, 
also for senior workers to work in safer and less physically demanding environments. 

                                                             
57 The social impact of digitalisation has been addressed in studies by HSBA (HSBA, 2018) and World Maritime University’s (WMA, 2019). The 

study of the European Commission on the social aspects within the maritime sector (European Commission, Directorate-General for 
Mobility and Transport, 2020) covers a broad range of issues, including digitalisation. 

58 See also WESS project. 
59 Cold ironing consists of switching ship generators from on board diesel engines to shore-supplied electricity during berthing. 
60 A qualitative assessment of the impact on employment of the uptake of sustainable alternative fuels in maritime transport is available in 

the study of the European Commission (European Commission, Directorate-General for Mobility and Transport, 2021). 
61 See also projections of the Reference Scenario 2020 (European Commission, Directorate-General for Climate Action, Directorate-General 

for Energy, Directorate-General for Mobility and Transport, De Vita, A., Capros, P., Paroussos, L. et al, 2021). 
62 For example, the European Maritime Single Window Environment Regulation (EU) 2019/1239 (Official Journal of the European Union, 

2019) represents a step forward that will stimulate the transformation of the port systems into real data-sharing platforms. 

https://data.europa.eu/doi/10.2832/49520
https://wessproject.eu/
https://op.europa.eu/en/publication-detail/-/publication/22cf5bae-0b95-11ec-adb1-01aa75ed71a1
https://eur-lex.europa.eu/eli/reg/2019/1239/oj
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In modern work at port, the supervision and operations of complex and sophisticated equipment will 
be more common. The port sector will continue to (i) adapt to new training opportunities for the years 
to come and (ii) invest in efficient and safe terminal operations. A widespread deployment of 
digitalisation and automation tools, combined with less physically demanding tasks, will make the port 
worker profile more appealing also for other workers, including women. The future changes will give 
more opportunities to social partners and dialogue, which could change how the maritime sector is 
now. For collective bargaining, the employment contracts, based on trilateral agreements between 
employers, unions and employers will provide opportunities to include developments stemming from 
new characteristics of workers and work. It will be the opportunity to improve from the minimum 
conditions set by the international legislation (i.e., pay and standards of the Maritime Labour 
Convention). 

2.5. Inland waterways transport 
The inland waterway transport has a potential to contribute to a greater use of multimodal transport 
and improve the environmental performance of transportation. European policy therefore aims to 
boost the role of inland waterway transport in the transport system.63 The capacity of inland waterways 
should be increased to meet these objectives. A crucial prerequisite for sustainable growth of inland 
waterways transport is the availability of sufficient and well-trained personnel (see also Box 2). 

Box 2: NAIADES III Boosting future-proof European inland waterway transport 
‘A stronger inland navigation sector needs to be able to offer quality jobs, career opportunities and 
high social, safety and security standards to attract well-trained people.’ 

Source: (European Commission, 2021) 

The further deployment of automated vessels and digital navigational tools can help to alleviate 
bottlenecks caused by labour shortages, although there seems to be a gap between the retirement 
age for a large group in the current workforce and the widespread deployment of vessels that have a 
higher degree of automation. Stakeholders in the sector are generally divided when it comes to the 
future opportunities of automation. Some stakeholders see a widespread deployment of autonomous 
vessels as a distant future. These stakeholders see digitalisation as an opportunity to facilitate the work 
of the boatmaster and crew on board, whereas another segment of the sector sees automation as part 
of the solution to address staff shortages. 

2.6. Air transport 
The previous chapter highlighted the trends and challenges, outlining the future skills that will be 
necessary for the industry and workers. To cope with the increasing level of complexity and 
transformations, the industry must take concrete steps to adapt, educate and cultivate the skills of the 
workers across all sectors ( (SKILL-UP, 2021) and (4QD, 2022)). Although the development and roll out 
of advanced technologies looks at the early stages for now, over a medium- or long-term, they will 
create new opportunities and occupations. The role of the workers will remain pivotal, but in 
a digitalised and automated environment the roles and responsibilities of the workers in the global 
airspace community will evolve. There will be opportunities for profiles, owning skills and 
competencies in complementary areas such as IT, data and cybersecurity and communications. 

                                                             
63 The European Green Deal established the ambition to shift a substantial part of the freight transport by road to inland navigation and rail 

(European Commission, 2019). The Sustainable and Smart Mobility Strategy emphasized that inland waterway transport should increase 
by 25% by 2030 and by 50% by 2050 (European Commission, 2020). 
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The future evolution of the air transport sector, via new business and operating models, will make it 
accessible to a diversified range of workforce (CAT, 2021). 

Literacy in automation and data management are nowadays already top priorities for the industry. 
Analytics and information management will be new skills for future air traffic controllers, 
in particular, with expertise in designing algorithms and machine learning. As safety and security will 
be paramount still, the need to design new protocols will produce job opportunities in data security, 
cyber protection and digital identity. They will be important to maintain the quality and integrity of the 
future integrated airspace system at the highest level. The air navigation services will migrate from 
service provision relying on human resources to organisations based on advanced technologies, 
greater scalability, resilience and support to an advanced and intelligent airspace system. Automated 
systems can significantly reduce the workload and allow air traffic controllers and pilots to focus on 
higher-level system management, where controllers and system engineers will work in real time to 
refine or change parameters to ensure optimal system performance. Automation and predictive 
algorithms applied to air traffic management will create opportunities to manage point-to-point flights 
and trajectories and improve on anticipating confliction detections. The role of air traffic service 
providers will morph from tactical to strategic management air traffic and UTM, including the 
technology, data and software that underpins it. 

According to industry stakeholders, the modernisation of air traffic management will be gradual 
(Airbus and Boeing, undated). The human capital will continue to fulfil key roles over the coming years, 
with controllers and pilots working closer to make sure that intermediate levels of autonomy do not 
compromise the safety of the integrated air traffic management and UTM systems. However, it is worth 
observing that UTM is being implemented today in a patchwork of different standards and regulatory 
frameworks. It will require a global approach to achieve full scale interoperability and make it as 
a missed opportunity. A modernised aviation system will be also important for meeting 
environmental targets and reduce the carbon footprint by 50% by 2050 (based on 2005 levels). The 
Commission’s impact assessment of the ReFuelEU aviation initiative estimates that the production of 
sustainable aviation fuels could create 5,300-17,600 FTE in 2030. Moreover, new technologies will 
provide opportunities to optimise flight paths, air traffic and airports’ capacity. For example, the 
Trajectory Based Operation (TBO) will enable strategic planning of fights by air traffic controllers, 
providing them with decision support tools to deconflict flows using time-based management. This 
technology requires specific competences and skills for the next generation of air traffic controllers to 
reduce the need for manual deconfliction and rerouting of aircrafts. 

New transport services will create also employment opportunities. Firstly, to design and 
manufacture eVTOL. To make eVTOL services competitive with other vehicles (e.g., helicopters), 
manufacturing and operating them at a cheaper cost will be key. Research and development of 
lightweight materials and components (e.g., batteries), plus technologies for fully autonomous eVTOL 
will provide opportunities for additional employment.64 According to stakeholders, European 
manufacturers currently working to design and manufacture eVTOLs employee more than 1,000 
workers and are expanding the workforce. Other estimates of the employment of eVTOL are available 
for the USA (i.e., 10,000 additional engineers and 1,000 employees for the certifications (HYSKY, 2022)) 
and Canada (i.e., 16,967 FTE for the period 2021-2040 (CAAM, NEXA Advisors and CROWN, 2020)). Also 
drones will provide automated services with an impact on employment. Transport operators or 
business organisations may decide to replace manned tasks for safety reasons (e.g., inspection of 

                                                             
64 eVTOLs will be used for short-distance flights, on routes of 100-200 km, and up to 500 km. eVTOLs are expected to produce a significant 

impact to tourism destinations, and especially islands, and improve mobility between cities. According to stakeholders, the price of an 
eVTOL service might be at around EUR 100 per person, compared to EUR 1,200 of a helicopter (Rowland, 2022). 

https://op.europa.eu/en/publication-detail/-/publication/46892bd0-0b95-11ec-adb1-01aa75ed71a1
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dangerous or remote installations). Over the coming years, a combination of both workers and drones 
will be more often utilised, a transition that will need technological changes and learning or reskilling 
programmes for the workers. The new business models based on drones will create new tasks and a 
study estimated 100,000-200,000 direct jobs for software development, automation, 
telecommunications and data management.65 Extending the assessment to wider effects, the direct 
and indirect additional jobs at EU level would raise to 200,000-600,000 in 2030 (European Commission, 
2022). 

  

                                                             
65 Data on drones in EU envisages a fleet of 100,000-200,000 in 2020 and 400,000-800,000 in 2030. See also (SESAR JU, 2016) here. 

https://transport.ec.europa.eu/system/files/2022-11/SWD_2022_366_drone_strategy_2.0.pdf
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3. BEST PRACTICES 

KEY FINDINGS 

• Identification of future skills needs is the most prominent topic, when it comes to good 
practice measures addressing major trends and challenges. This focus is closely related to 
business needs and the need to maintain the employability of the workforce. This is 
illustrated by the fact that most transport sectors have created larger sectoral Blueprint 
consortia on the development of future skills needs as co-funded by the Erasmus+ 
programme. 

• When it comes to maintaining good working conditions and attractiveness of transport 
jobs, most good practices at European, national and sector level have been developed 
in those transport modes that are characterised by stronger social dialogue and 
collective bargaining at sector level. EU level sectoral social dialogue is an important 
forum of the exchange of good practices, the development of a joint understanding of 
employers and workers and the discussion of joint sectoral policy recommendations for 
sectoral decision makers at EU, national and local level. 

• The agreement of the railway social partners on the promotion of more female workers 
and the binding agreement to establish company-level diversity and gender promotion 
policies in 2021 is an example of concrete added-value of European level social dialogue.  

• Increasing the attractiveness of transport jobs and addressing the severe labour 
shortage of drivers as well as other occupations so far has only been addressed by 
company or business-led practices that mainly aim to improve the image of the sector. 
More research on the linkage between working conditions, pay and work-life balance on 
the one hand and collective bargaining on the other would be needed. 

3.1. Road transport, including automotive, logistics and platform work 
The following examples of best practices have been identified in the context of our research based on 
desk research as well as highlighted by stakeholders during interviews. The Automotive Skills 
Alliance aims to put into place an up/reskilling framework to maximise the competitiveness of the 
industry, job retention and job opportunities. The plan is to present a roadmap for the transformation 
of skills in order to achieve a full recovery of the industry from the Covid-19 pandemic and to meet 
future requirements towards greater eco-sustainability. The aim is to upskill and reskill 5% of the 
workforce each year. The European Battery Alliance Academy aims at training, reskilling and 
upskilling approximately 800,000 workers by 2025 to meet the demands of the skills shortages in the 
rapidly growing European battery value chain. 

There are examples of collective agreements addressing the logistics sector and platform workers, 
for instance agreements made in Spain, Austria and Germany. 

• Several agreements have been made in Spain. For example, a manifesto of intentions has been 
agreed between UGT (Unión General de Trabajadores) on the one side and Uber and Cabify on 
the other side. In addition, sectoral agreements on best practices have been established for, 
inter alia, Deliveroo and Uber Eats  (Lamannis, 2023). 

https://automotive-skills-alliance.eu/
https://automotive-skills-alliance.eu/
https://eit.europa.eu/news-events/news/launching-european-battery-academy-reskill-thousands-industry-workers
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• In 2019, a national sectoral collective agreement has been agreed in Austria for bike and 
food couriers between the labour union, Vida, and the Association for Freight Transport.66  

There are initiatives from several cities and several countries to promote the attractiveness of work 
in the urban public transport sector. A very relevant example is Urban public transport 4.0, which 
is a collaborative project co-financed by the ESF that provides a toolkit of guidance of managing the 
digital change in the public passenger transport sector in a social manner. This project is overseen by 
the regional branch of the trade union Ver.di and the toolkit was developed based on measures from 
six public transport operators in the German state of North Rhine-Westphalia (Voss & Vitols, 2020). 
Academies established by sector organisations representing the industry at the European and at the 
global level can provide sector organisations at national level and individual companies with the tools 
they need to support their employees with courses and curricula for upskilling. A very good example 
illustrating this point is the UITP Academy for (urban) public transport companies. The 2021 
Training Calendar of the UITP Academy does address several topics in relation to automation, 
digitalisation and greening, such as ITS and IT technologies and electric bus operations. Another 
relevant example is the for IRU Academy for road transport companies. Courses offered by the IRU 
Academy also aim to contribute for the sector to adapt to new challenges, for instance in relation to 
eco-driving. 

A further good practice at EU level carried out by the International Association of Public Transport, UITP 
between 2021 and 2023 has targeted the promotion of social dialogue between workers and urban 
public transport providers on the deployment of clean buses in Europe, focusing very much on the 
issue of addressing new emerging requirements in different domains such as procurement, 
infrastructure development, operation, maintenance and other areas and their impact on employment 
and occupational skills needs, workplace environments and working conditions as well as health and 
safety (Voss, forthcoming). 

3.2. Rail transport 
The following examples of best practices have been identified in the context of our research, based on 
desk research as well as highlighted by stakeholders during interviews. They also illustrate the strong 
role of European Sectoral Social Dialogue in railways. 

The ETF and CER have carried out joint studies and decided, in 2018, to enter negotiations to establish 
an autonomous agreement aimed at promoting employment of women in the rail sector. The 
Autonomous Agreement on Women in Rail was officially signed in November 2021. This agreement 
aims to attract more women to the rail sector, give women more protection and guarantee equal 
treatment in the workplace thanks to measures agreed under the headlines of general gender equality 
policy, which cover areas such as, targets, how to attract more women to the sector, reconciliating work 
and private life, promotion and career development, equal pay, health and safety and work 
environment and prevention of sexual harassment and discrimination based on gender. The 
agreement is the first of its kind in transport and has a binding character: it entered into force upon 
signing and companies had 24 months to establish a gender and diversity policy at the company level. 
The agreement will be reassessed by ETF and CER in 2024/2025. 

In March 2020, CER and ETF also started a social dialogue project on the topic of employability in the 
railway sector in the light of automation and digitalisation (EDA Rail). The project followed-up of 
previous recommendations on the concept of employability in rail and consisted of two phases. First, 
it developed desk research and interviews with undertakings and trade unions. Secondly, it elaborated 
                                                             
66 See vida website here. 

https://www.uitp.org/uitp-academy/
https://cms.uitp.org/wp/wp-content/uploads/2023/09/A4-calendarTraining-2023-13Sep.pdf
https://cms.uitp.org/wp/wp-content/uploads/2023/09/A4-calendarTraining-2023-13Sep.pdf
https://www.iru.org/what-we-do/certification-standards/iru-academy
https://ec.europa.eu/social/main.jsp?langId=en&catId=480&furtherNews=yes&newsId=10097
https://www.cer.be/cer-eu-projects-initiatives/eda-rail
https://www.vida.at/cms/S03/S03_4.8.a/1342616918551/kollektivvertrag/strasse/weltweit-erster-kv-fuer-fahrradboten-abgeschlossen
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a detailed understanding of the issues linked to employability in the light of digitalisation and 
automation organising dedicated workshops (Voss, 2022). 

The EDA Rail project identified 30 cases of good practices throughout Europe. These cases ranged 
across all domains and directly addressed the multiple dimensions of employability, including 
attractiveness, equal opportunities, and diversity. Many of the good practices were related to new 
approaches in skills development, training, and learning. The CER and ETF project also found that social 
partners had, jointly or through their own initiatives, addressed the social and employment-related 
impacts of automatic train operation, digital automatic coupling, predictive railway maintenance, 
digital rail traffic control and management, as well as the development of new digital services for 
customers. As a result of the joint project, joint recommendations on maintaining and improving 
employability in the rail sector have been elaborated that consist of four dimensions and strategic 
orientations for policies and practices at company and beyond (see Figure A.9). In 2022, UNIFE, the 
European umbrella association of the rail supply industry, announced the Gender Equity Policy in 2022. 
The policy is aimed at increasing equity to raise sectoral performance, reiterating suppliers’ 
obligation to address these divides. 

The EU-funded RAILSTAFFER Blueprint project that was launched at the end of 2020 by more than 
30 railway partners (including CER and UNIFE, railway operating companies and infrastructure 
managers, railway suppliers, several national employer associations and vocational education and 
training institutions) is aimed at developing training and education paths for the current railway 
workforce, as well as curricula for students based on current and future skills and competence needs 
for the whole rail sector. In the context of the four-year project, a number of pilot activities in the 
context of skills development targeting different occupational profiles and staff groups have been 
developed and will be implemented until October 2024. Furthermore, the project will develop an 
integrated long-term skills strategy and action plan for the rail sector that is going to be published in 
2024. 

Finally, it is worth mentioning examples of good practices identified at national level in (Voss, 2022). 

• Collective agreement on the future of work in railways at Deutsche Bahn and the German 
railway trade union EVG that include the establishment of a social fund for re- and upskilling 
measures and activities to maintain employability.  

• Establishment of a solidarity employment Programme and territorial social dialogue at SNCF 
to support workers whose jobs are at risk as a result of digitalisation and automation 
implementation of blended and virtual learning in vocational education and training at 
Deutsche Bahn and SJ. 

• National collective agreements in railways in Spain, Italy and Sweden that foresee a strong 
role of workers representatives in workforce planning and the identification of skills related 
requirements and measures in the context of digitalisation and maintaining good working 
conditions and employability of workers in railways. 

3.3. Maritime transport 
The analysis of the trends and challenges highlighted the changes in the profiles of the maritime 
transport sector’s workers, because of widespread digitalisation and automation. Although new 
profiles are not expected to emerge in the short- or medium-term (SKILLSEA, 2023), new ones might 
be necessary over a long-term period. This section presents good practices to develop and improve the 
skills and working conditions. Two EU-funded projects focussed on research activities for future 

https://www.unife.org/gender-equity/
https://www.railstaffer.eu/
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developments, whereas the review of the literature and consultation activities allowed to identify 
examples of trainings and employment agreements. 

The EU-funded SkillSea project67 analysed the new trends in the maritime industry and designed a 
toolbox for upskilling and reskilling the workforce, considering the European Qualifications Framework 
(EQF). New training needs, such as occupational safety and health (OSH) and security, are considered 
and the toolbox developed a lifelong learning approach and fostered intra-sectoral mobility. SkillSea 
identified future needs focussing on digital, green and soft management and elaborated the skills 
strategy to increase the size of the workforce. SkillSea identified career paths and broadened the 
research towards other profiles that will be necessary in the future, considering industries 
complementary to or outside the maritime sector. The purpose was to attract a diversified pool of 
professionals to prevent seafarers’ shortages or qualification mismatches. Moreover, SkillSea 
established the Maritime Education and Training Network (MET-NET), a collaboration of 11 European 
providers, and developed the European Maritime Skills Forum (E-MSF), a multi-stakeholder forum in 
maritime education and training. The project provided opportunities to improve the collaboration 
between education providers; the Scheepvaart en Transportcollege (STC) and École Nationale 
Supérieure Maritime (ENSM) signed a memorandum of understanding. 

The EU-funded Working Environment in the Shipping Sector (WESS)68 project shows that the 
maritime transport sector has the potential to improve gender balance. The research identified 
instances of best practice that should be applied more broadly to enhance recruitment and retention 
of women. WESS concluded that women, and especially young women, are often unable to visualise 
themselves in the EU’s maritime and shipping industry and recommended to design a framework in 
which potentially interested women could gain access to career information and make informed 
decisions. The development of a good information framework depends on ‘how and when’ it provides 
the data, in addition to ‘what’ data it provides. 

As regards good practices on training for terminal workers, the literature shows a number of 
examples in EU Member States. Training requirements vary significantly among ports, not only for the 
specialisation of activities and size of the infrastructure, but also for legal and contractual requirements 
(Hinkka, et al., 2016). In general, European ports need workers who are expert in certain tasks, able to 
work efficiently and use automation. Good practices developed for up-skilling or re-skilling at port 
level are illustrated below (FEPORT, 2018). 

• In Germany, employees working in commercial and technical areas in seaports (i.e., logistics 
and operations) obtain a vocational qualification from the Chambers of Commerce and 
Industry via the Maritimes Kompetenzzentrum, an organisation supported by port 
employers’ associations and the trade union ver.di. 

• In Italy, Assiterminal, an association of port operators, trains employees and users on the 
‘paperless’ procedures that involve complex operations and require specific training. 

• In Lithuania, the workers of BEGA terminal in the port of Klaipeda, specialised in dry and liquid 
bulk cargoes, receive additional training on automated locomotives. Wagon shunting at 
loading/unloading stations is carried out by machines controlled remotely. 

• In the Netherlands, ECT in the port of Rotterdam has automated and remotely controlled 
operations since the 1990s. ETC has developed its own training department for continuous 
training and works closely with training schools and institutes. 

                                                             
67 The project received funding from the European Union's Erasmus+ programme. See also https://www.skillsea.eu/. 
68 See also https://wessproject.eu/women-in-shipping/.  

https://europa.eu/europass/en/europass-tools/european-qualifications-framework
https://www.ma-co.de/
https://www.assiterminal.it/
https://www.bega.lt/en/
https://www.ect.nl/nl
https://www.skillsea.eu/
https://wessproject.eu/women-in-shipping/
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• In Poland, the port of Gdansk introduced container cranes for handling unitised cargo of 
megaships (e.g., Super Post-Panamax).69 Crane operators receive training for theory and 
practice to carry out tasks on this equipment. 

• In Spain, the workers of the BEST terminal of Barcelona, a terminal with a mix of automatic 
staking and manual cranes, received training sessions for the transition from manual to 
new semi-automated operations. 

Finally, the following good practices describe legislative initiatives introduced to improve working 
conditions of the workers in the maritime sector. 

Firstly, the dismissal without notice of 786 seafarers in March 2022 by P&O, a ferry company operating 
between France and the UK, based on the decision to replace the seafarers with other staff from third 
countries, reportedly paid GBP 5.15 per hour, triggered initiatives from the French and UK 
governments. In France, the Assemblée Nationale approved a proposal for a law on social dumping 
and block low-wage ferry companies to French ports. The law Le Gac (i.e., Loi n° 2023-659) 
introduces, as of 1 January 2024, minimum wages on scheduled ferry services that include a French 
port, plus time on shore at least equal to time on board. A similar initiative on the remuneration of 
seafarers not qualifying for the national minimum wage was introduced in March 2023, by the UK 
Government (the Seafarers’ Wage Act). 

Secondly, the Government of Norway promotes fair and decent working conditions in Norwegian 
waters, in the Norwegian exclusive economic zone, and on the Norwegian continental shelf, by 
ensuring that workers on board of ships are provided by Norwegian wage and working conditions. As 
main rule, the flag state principle governs which pay and working conditions apply to vessels sailing in 
Norwegian waters and on the Norwegian continental shelf. The panel appointed by the Norwegian 
Government (i.e. Holmefjordutvalget) concluded in a report that a substantial share of the shipping 
along the coast of Norway was operated by foreign ships, and that salary and working conditions were 
circumvented, because the shipping operators chose cheaper foreign seafarers, compared to Norway’s 
seafarers. 

3.4. Inland waterway transport 
The inland waterway transport sector is still at an early stage in relation to many of the developments 
described in this report, whereas other sectors have already reached higher levels of technological 
maturity and innovation. There are therefore not many best practices in relation to employment which 
pave the way for others to follow. 

Developments for inland waterway transport in relation to automation and alternative fuels are 
currently mostly tested in pilot projects. CCNR keeps an inventory of pilot and research projects 
that test on-board systems allowing for automation of inland navigation vessels. These projects largely 
focus on the technological dimension of these trends. 3 of the 41 projects in the list include aspects in 
relation to what is needed to update skills needs and ensure a highly skilled workforce in the future. 
These 3 projects are shortly described below: 

• A Feasibility study in relation to autonomous sailing was completed in 2018 in Germany. 
The study analysed how (partly) autonomous navigation can help nautical personnel in the 
future and help to relieve the shortage of skilled personnel. 

                                                             
69 Super-post-Panamax is the largest and modern container crane capable of lifting 2 20-foot-long containers, under a telescopic spreader, 

and with lifting capacity of 65 tonnes. Newer cranes have a 120-tonne load capacity and lift up to 4 20-foot containers. 

https://www.portgdansk.pl/en/
https://www.best.com.es/en/
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000047887525
https://www.legislation.gov.uk/ukpga/2023/8/enacted
https://www.regjeringen.no/contentassets/f731f103d61d4cf796c7c5b6187e8dc2/rapport_partssammensatt_maritimt_utvalg_horing.pdf
https://automation.ccr-zkr.org/1000-en.html
https://www.dst-org.de/wp-content/uploads/2018/11/Machbarkeitsstudie-Autonomes-Fahren.pdf
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• A project called Safer Autonomous Systems (SAS) that ran from 2018 to 2022 carried out 
research on the safety credentials of autonomous systems. The main objective was to 
identify ways to establish people’s trust in autonomous vessels by making these autonomous 
systems safer. One of the case studies in this project addressed autonomous vessels. 

• The AUTOBARGE project does research on autonomous barges for smart inland shipping 
addressing, among others, how to build up a highly skilled workforce for the autonomous 
inland waterway transport sector. 

The Platina3 Research Project studied jobs and skills as one of the four research fields. The research 
builds the basis for an update of competence standards for nautical staff on inland vessels. The 
researchers of Platina3 have taken the findings of the CCNR inventory of projects to understand the 
need to adapt, update or propose new standards for competences in view of developments in the 
short and the long run (Platina 3, 2021). They have made an assessment for competence standards 
along three transition paths reflecting the key challenges as also described in this report: (i) track 
guidance assistant systems in inland navigation (TGAIN); (ii) remotely operated or remotely supported 
vessels; and (iii) developments towards fully autonomous inland vessel concepts. 

3.5. Air transport 
The good practices identified for the air transport sector focus on three aspects. Firstly, on the 
development and maintenance of the skills of the workers. Secondly, on actions undertaken at Member 
State level to tackle the practice of bogus self-employment. Thirdly, on economic measures to protect 
the workforce during, and in the wake of, the Covid-19 pandemic. 

The EU-funded skill-UP project analysed the societal changes, how they affect the transport system 
and the extent to which they impact on air transport workers. The project (i) identified the knowledge, 
skills and competences of future employers necessary to match the trainings offered in different 
occupation profiles and (ii) fostered synergies between educational institutions and labour market. The 
project supported the elaboration of vocational and educational training (VET) programmes, based on 
innovative teaching and training methodologies for skilling, upskilling and reskilling of pilots, air traffic 
controllers and airport operators. 

The Pact for Skills in Aerospace and Defence has established a cooperation between universities, 
VET organisations and regional clusters. The aim of the partnership is to ensure continuous and 
sustainable supply of skills with quality and diversity of training opportunities for around 600,000 
employees in the EU, considering (i) the challenges in the wake of the Covid-19 pandemic and (ii) the 
objectives of carbon neutrality, Industry 4.0, digital transformation and (iii) European aerospace and 
defence programmes. The Pact for Skills aims to develop and identify solutions for three aspects. 
Firstly, skills forecasting to anticipate future gaps, considering industry’s skills needs and demographic 
forecasts for next 5-10 years. Secondly, the upskilling and reskilling programmes set up to identify and 
implement solutions to upskill and reskill around 200,000 employees (i.e. 30% of the workforce) in EU 
by 2026 in emerging and transforming jobs. Third, engage and develop talent to develop partnership 
programmes to boost attraction and ensure talent retention, considering the estimated need for 
300,000 people by 2030.70 

A specific example of practice in place in air transport is the training passport concept in ground 
operations (IATA, 2023). The stakeholders highlighted a big problem of retention of the workforce 
employed by ground handlers. The turnover of the staff can be very high, meaning that there is a need 

                                                             
70 According to estimations, the budget is EUR 1 billion, based on an average cost of EUR 2,000 per person. 

https://etn-sas.eu/our-project/
https://etn-autobarge.eu/project/
https://platina3.eu/category/jobs-and-skills/
https://www.skillup-air.eu/
https://pact-for-skills.ec.europa.eu/about/industrial-ecosystems-and-partnerships/aerospace-and-defence_en
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to find replacements, hire and train workers on a rolling basis. In general, the staff of ground handlers 
undergo regular training. However, in the current situation, there is no systemic structure to recognise 
the levels of employee’s training and competences that are accomplished during the career. The 
problem is two-fold. First, employees may not be rewarded for their level of competency. Secondly, 
employers may have to invest in remedial training instead of retention programmes to make the 
occupation attractive. The training passport concept focuses on the retention of qualified ground 
personnel when they move between sector’s organisations. This concept is intended to (i) facilitate the 
employment of the workforce, relying on harmonised training standards and (ii) enable optimisation 
of the operating costs of the organisations, taking into account the very high level of competition. 

The review of relevant trends and challenges in air transport highlighted that bogus self-employment 
has emerged as new phenomenon. At national level good practices have been developed to tackle 
a practice that hampers personal taxation and social security aspects. They consist of sensitising and 
regularisation campaigns. In Spain, the labour inspectorate sent some 50,000 letters to companies in 
which indications of labour fraud were detected; the measure was the first step in the plan for decent 
work that the Spanish government started in 2019 (El Pais, 2018). Germany carried out investigations 
in 2017, concerning pilots hired in the UK through intermediaries to work as self-employees in 
Germany. Slovenia introduced amendments to laws in 2018 to fight bogus self-employment and 
concerning (i) labour inspections, (ii) employment relationship and (iii) labour market (ACP, ECA and 
EurECCA, 2019a). 

The Covid-19 pandemic was also an economic and social crisis71 and the recovery of air transport 
demand to the pre-pandemic levels will take some years still. In the effort to contain the pandemic, 
governments enforced lockdowns and travel restrictions, measures that led air travel to collapse. In 
response, specific agreements and support measures were applied to protect the workforce and two 
practices can be reported for EU and non-EU countries, respectively. 

In Spain, due to the slow recovery of air transport after the pandemic, the flag carrier airline agreed to 
extend the Expedientes Temporales de Regulación de Empleo (ERTE) for force majeure that the 
Government and social partners previously negotiated for the air transport sector to safeguard 
employment. The flag carrier airline agreed the negotiation with unions on grounds of operational 
reasons and the parties recognised the application of the ERTE for force majeure as a fundamental 
measure to safeguard the workforce during the aviation crisis. 

In the Netherlands, Schiphol airport, a major European hub, dealt with a period of cancelled flights 
and long queues of passengers in the wake of the pandemic. In order to incentivise the workforce to 
stay, the airport offered an extra hourly allowance. A standardised bonus of EUR 5.25 per hour was 
offered to 15,000 workers employed in security, baggage handling, transport and cleaning services (i.e. 
50% increase of the minimum wage) (Kazda, et al., 2022). The airport capped also the departing 
passengers (until March 2023) and worked with security staff and trade unions to solve the capacity 
issues. The parties agreed also to reduce the maximum number of times a security officer can start a 
shift (i.e. to ten per day), as of January 2023, a solution that made rosters more transparent and 
improved work-life balance. 

In the USA, the Coronavirus Aid, Relief, and Economic Security (CARES) Act included USD 78 billion in 
financial support for the aviation sector, of which USD 32 billion of grants for employees’ wages and 
benefits. The CARES Act required employers to maintain the employment level of March 2020 to the 

                                                             
71 The International Civil Aviation Organization (ICAO) estimated that in 2020, passenger traffic fell by 60% at global level, namely 2.7 billion 

passengers compared to 2019 (ICAO, 2020). The reduction of traffic heavily impacted the airlines’ revenues by USD 370 billion and 
produced losses for airports and air navigation service providers by USD 115 billion and USD 13 billion, respectively. 

https://www.sepe.es/HomeSepe/erte-red.html
https://home.treasury.gov/policy-issues/coronavirus/assistance-for-american-industry
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extent feasible, and in any case not to reduce the employment by more than 10% from the levels on 
that date, until September 2020.  

In April 2020, the government of Canada introduced the Canada Emergency Wage Subsidy (CEWS) to 
encourage employers to keep and return employees to payroll. The CEWS programme was put in place 
until June 2021 and the government paid up to 75% of wages to eligible employers, whereas the 
employer remained responsible for pension and other benefits.  

https://www.canada.ca/en/department-finance/news/2020/11/details-on-the-canada-emergency-wage-subsidy-extension.html
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4. OVERVIEW OF EU RULES 

KEY FINDINGS 

• The EU has a long history of regulating road transport to ensure fair competition and 
uphold social standards. Various directives and regulations cover working time, driving 
hours, and safety in the sector. Reforms in 2020 (Mobility Package I) addressed issues like 
posting of workers and digital tachographs. A 2023 proposal seeks to introduce a digital 
driving license and facilitate cross-border traffic rule enforcement. 

• The EU has implemented several packages to liberalize and enhance the rail sector, with a 
focus on competition, safety, and harmonization. Recent initiatives aim to increase railway 
freight and passenger transport to align with EU goals. Measures include improving cross-
border rail traffic, high-speed rail, and interoperability. Harmonization of social rules has 
been achieved through minimum standards for workers and train driver qualifications. 

• EU Directives and Regulations in the maritime sector have established working time 
standards, implemented global minimum standards for working conditions, and 
introduced training requirements based on the STCW Convention. The FuelEU maritime 
initiative aims to reduce GHG emissions and requires new skills for handling alternative 
fuels. Contingency measures during the Covid-19 pandemic recognized maritime workers 
as critical and provided health and repatriation guidelines. 

• EU inland waterways transport policy aims to enhance its role in the transport system by 
promoting sustainability and job creation. Directive (EU) 2017/2397 establishes 
standardized qualifications for inland water transport deck crew members, facilitating 
cross-border work and improving safety. CESNI is developing standards for skills in 
alternative fuels operations and environmentally friendly vessel operation. 

• The EU aviation sector underwent significant changes due to the introduction of the single 
market in 1987. The transition led to liberalization and allowed for more competition. Key 
Regulations address various aspects of the industry, including personnel safety, working 
conditions, and qualifications. The REFuelEU aviation initiative focuses on increasing 
sustainable aviation fuels to reduce GHG emissions. The EU also implemented measures to 
address the impact of Covid-19 on air workers. 

4.1. Introduction 
Transport is one of the European Community’s first common policy areas, with the Treaty of Rome 
stressing the importance of a common transport policy by devoting a separate title to this. For more 
than three decades, transport policy has been one of the EU’s common policies, focusing on the 
opening of transport markets, developing TEN-T Networks to facilitate the free movement of goods 
and citizens and – more recently, the implementation of common goals and measures to decarbonise 
transport to achieve the Climate goals agreed upon in Paris 2015. 

4.2. Road transport 
Attempts to guarantee fair competition and uphold social standards in road transport through EU 
regulation have a long history. As early as 1969, attempts were made in the European Economic 
Community to work towards minimum social standards by means of provisions on working hours, 
driving time and breaks. Since then, the EU has established a framework of social rules for road 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017L2397
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3Axy0023
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transport operators with the three goals of guaranteeing fair competition between companies while 
improving road safety and providing an adequate social protection for road transport workers. 

Regarding social conditions of professional drivers in the road transport sector, Directive 2002/15/EC 
focuses on working time, night work and breaks. Further, the Directive gives a concrete definition of 
“working time”, thus closing a previous legal loophole on what is to be understood as working time. 
According to the Directive, working time not only includes the driving of vehicles but also other 
activities such as loading and unloading trucks, the technical maintenance and the cleaning of vehicles. 
Regulation (EC) No 561/2006 establishes common requirements related to daily and weekly driving 
times as well as breaks and rest periods. The Regulation also aims to improve road safety by stating 
that carriers shall not give a bonus or wage supplement related to distances travelled or amount of 
goods carried if that payment could lead to endangering safety on the road or the safety and health of 
workers. 

In reaction to an insufficient implementation of these social regulations, Directive 2006/22/EC, which 
is known as the Enforcement Directive for Regulation (EC) No 561/2006, contains a set of provisions to 
enforce compliance with the regulations on driving time. It establishes minimum levels of roadside 
checks and controls at the premises of transport companies to be carried out every year by Member 
States. Unfair competition, and social fraud, is a long-standing problem in the road freight transport 
sector ( (Broughton, et al., 2017) and (Vitols & Voss, 2019)) and therefore legal reform of the regulation 
of Posting of Workers has also been highly relevant for the road transport sector. In 1996, the Posting 
of Workers Directive 96/71/EC established a set of mandatory terms and conditions of employment, 
which need to be observed in the case of employees being sent abroad by their employer for 
a temporary period. The provisions cover issues such as maximum work periods and minimum rest 
periods; minimum rates of pay, including overtime rates; minimum paid annual holidays; health, safety 
and hygiene at work and provisions on non-discrimination. 

In relation to the posting of workers regime, implementation proved to be unsatisfactory in relation to 
guaranteeing fair competition and an additional enforcement mechanism was introduced by Directive 
2014/67/EU, including for example the establishment of the Internal Market Information system (IMI) 
to improve the cooperation among national authorities to better identify abuse, such as workers falsely 
declared as self-employed. In 2021, Regulation (EU) 2021/2179 aimed at improving the effectiveness 
and functioning of the IMI system. Responding to increasing evidence about social challenges, 
systematic practices of circumventing European rules and other unfair or fraudulent practices, the 
framework of social rules in road transport was amended in 2020 by a series of legislative acts in the 
context of the so-called “Mobility Package I” consisting of a set of new or revised rules in relation to 
posting of workers in transport, cabotage , driving and rest times and the digital tachograph amending 
and revising existing Directives or Regulations. The road transport mobility package included new so-
called “market rules” which addressed cabotage transport and requirements as regards the return of 
the vehicle.72 

In order to exercise their profession in the EU, professional drivers of lorries and buses need to hold 
a driving licence according to Directive 2006/126/EC, that regulates minimum requirements for 
theoretical knowledge – e.g., rules of the road – and practical driving skills necessary for driving 
a vehicle on public roads. In addition, professional drivers also need a certificate of professional training 
(“initial qualification”) and should undergo periodic training courses in line with the Professional 
Drivers Qualification Directive 2003/59/EC which go beyond the requirements of the Driving Licence 

                                                             
72 Article 5(1)b of Regulation (EC) No 1071/2009 as amended by Regulation (EU) 2020/1055 requires truck drivers to return to their home 

countries at least once every eight weeks. This rule could exacerbate the truck driver shortage in the EU, partly by removing the time 
taken for the return journey from the available working time, but also by reducing the attractiveness of this work. 

https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=celex:32002L0015
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32006R0561
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32006L0022
https://ukc-word-edit.officeapps.live.com/we/Regulation%20(EC)%20No%20561/2006
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A31996L0071
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32014L0067
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32014L0067
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021R2179
https://transport.ec.europa.eu/transport-modes/road/mobility-package-i_en
https://transport.ec.europa.eu/transport-modes/road/mobility-package-i/market-rules/rules-cabotage-applicable-21-february-2022_en
https://transport.ec.europa.eu/transport-modes/road/mobility-package-i/market-rules/rule-return-vehicle-applicable-21-february-2022_en
https://transport.ec.europa.eu/transport-modes/road/mobility-package-i/market-rules/rule-return-vehicle-applicable-21-february-2022_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32006L0126
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32003L0059
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32009R1071
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R1055
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Directive and include knowledge about, for example, load securing, driving and rest periods, fuel-
efficient driving and rules on the carriage of goods and passengers. In March 2023 the EU Commission 
published a proposal to revise the driving licence rules, including the introduction of a digital driving 
licence valid throughout the EU, and new provisions to facilitate the enforcement of traffic rules across 
borders. The proposal also includes the introduction of an accompanied driving scheme from the age 
of 17 (EPRS, 2023). 

4.3. Rail transport 
Following Directive 91/440/EEC on the development of the Communities railways, the Commission 
adopted four railway packages between 2001 and 2016: 

• In 2001, the first railway package (‘rail infrastructure package’) allowed rail operators to access 
the trans-European network on a non-discriminatory basis for the purpose of operating 
international freight services. 

• In 2004, the second railway package liberalised the rail freight market from 1 January 2007, 
introduced common procedures for investigating accidents, and established safety authorities 
in the Member States as well as the European Union Agency for Railways (ERA). 

• In 2007, the third railway package introduced open access rights for international rail passenger 
services, a European train driver licence and strengthened passengers’ rights. 

• In 2016, the fourth railway package was adopted to complete the single market for rail services 
and to make it more competitive with other transportation modes. 

More recently, there have been a number of activities and initiatives, including new regulations to 
increase the attractiveness and share of railway freight as well as passenger transport in line with the 
EU’s transport, energy, environment and climate change ambitions. Examples include the plan to adopt 
a regulation with measures of better management and coordination of cross-border rail traffic. At the 
end of 2021, the Commission adopted an action plan on boosting long-distance and cross-border 
passenger rail. The aim is to improve rail infrastructure and increase high-speed rail capacity and 
investment support for rail to achieve the EU’s objective of doubling high-speed rail traffic by 2030 and 
tripling it by 2050. 

Further regulation measures aiming at supporting interoperability in the European rail system relate to 
phasing out rear-end signals of freight trains, improving data collection for railway markets in the 
Member States and the revision of the TSI specifications, which repeal the previous Regulation (EU) 
2016/919. Revised TSI specifications were published in September 2023 and are expected to speed up 
the harmonisation of technical rules and the deployment of ERMTS that according to a report of the 
European Court of Auditors are behind schedule and will not be completed by 2030 as planned. In 
relation to the harmonisation of social rules in railways, common European minimum standards so far 
have been set in the field of certain aspects of working conditions of rail mobile workers by Directive 
2005/47/EC and in relation to defining European minimum requirements of train drivers’ licences by 
Directive 2007/59/EC. Both Directives are based on agreements of the social partners in railways, the 
European Transport Workers Federation ETF and the Community of European Railway and 
Infrastructure Companies, CER. As highlighted in a joint evaluation report by ETF and CER, the 
agreement on cross-border mobile workers had the intention to strengthen the rail sector and make 
cross-border railways easier while at the same time protect employees by defining common minimum 
requirements as regards working time and rest periods. 

Further, Directive 2007/59/EC aims to harmonise the minimum qualification requirements and the 
certification of locomotive and train drivers in the EU. It stipulates that all train drivers must hold 

https://ec.europa.eu/commission/presscorner/detail/en/ip_23_1145
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/749788/EPRS_BRI(2023)749788_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31991L0440
https://ec.europa.eu/commission/presscorner/detail/en/qanda_23_3769
https://transport.ec.europa.eu/news/action-plan-boost-passenger-rail-2021-12-14_en
https://transport.ec.europa.eu/news/action-plan-boost-passenger-rail-2021-12-14_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32016R0919
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32016R0919
https://transport.ec.europa.eu/news-events/news/rail-transport-new-harmonised-eu-standards-support-cross-border-rail-2023-09-08_en
https://www.eca.europa.eu/Lists/ECADocuments/SR17_13/SR_ERTMS_RAIL_EN.pdf
https://www.eca.europa.eu/Lists/ECADocuments/SR17_13/SR_ERTMS_RAIL_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32005L0047
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32005L0047
https://eur-lex.europa.eu/eli/dir/2007/59/oj
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32007L0059
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a licence and a harmonised further training certificate. On that basis, the Directive provides for mutual 
recognition of documents. Since October 2011, certificates or licences have been issued to drivers 
performing cross-border services, cabotage services or freight transport services in another Member 
State or working in at least two Member States. In 2022. the Commission started to review the Train 
Drivers’ Directive 2007/59/EC to improve the mobility of train drivers between companies, as well as 
between Member States, and reduce the administrative burden on all actors involved. However, the 
discussion between stakeholders about the revision of the Directive and related policy measures was 
still ongoing in January 2024. 

4.4. Maritime transport 
Directive 1999/63/EC implemented the agreement reached between maritime employers and labour 
at EU level in 1998 (Official Journal of the European Communities, 1999). The agreement stipulated 
working time for seafarers working on ships registered in EU Member States and ordinarily engaged in 
commercial maritime operations. The Directive sets minimum standards and provides that more 
favourable working time is possible at the national level by collective agreement.73 Directive 
1999/63/EC was amended by Directive 2009/13/EC. The new legislative text had the most substantial 
impact on social aspects of seafarers through the implementation of the minimum global standards 
for seafarers’ working conditions set in 2006 by the International Labour Organisation’s Maritime 
Labour Convention.74,75 The Convention was signed in 2008 also by the European Community 
Shipowners’ Associations (ECSA) and the European Transport Workers’ Federation (ETF), to ensure 
its application in the EU. 

Directive (EU) 2022/993 provides for a minimum level of training of seafarers and incorporates the 
minimum standards of training, certification and watchkeeping on board EU ships (Official Journal of 
the European Union, 2022). The standards were fixed in 1978 by the adoption of the Convention on 
Standards of Training, Certification and Watchkeeping for seafarers (STCW Convention) of the 
International Maritime Organisation (IMO, 1978).76,77 Under the STCW Convention, seafarers must 
receive basic training before working on board a vessel and they must hold a valid certificate of 
competency to take on specific duties. The STCW Convention also sets regulations for safety training 
on board and stipulates minimum hours of rest for seafarers. 

Directive 2009/16/EC provides rules for inspection of foreign ships in EU ports. This legislative text is 
relevant because it addresses pollution prevention and living and working conditions of workers on 
board substandard ships visiting waters under the jurisdiction of Member States.78 The Directive 
stipulates that the responsibility for monitoring the compliance of these ships with respect to the 
international standards for safety, pollution prevention and on-board living and working conditions 
lies primarily with the flag State. The European Commission published a proposal for amending 
                                                             
73 The working hours standard for seafarers under the European agreement is 8-hour day, with 1 day of rest per week and rest on public 

holidays. The limits on hours of work or rest are either (i) maximum hours of work which shall not exceed 14 hours in any 24-hour period 
and 72 hours in any 7-day period or (ii) minimum hours of rest which shall not be less than 10 hours in any 24-hour period and 77 hours 
in any 7-day period. There are exceptions to these provisions in the case of an emergency at sea. 

74 Under the new provisions, the minimum annual leave for EU seafarers is 2.5 calendar days per month of employment. 
75 The Directive was amended in 2018 through Directive (EU) 2018/131 in accordance with the amendments of 2014 to the Maritime Labour 

Convention on the financial security of seafarers. 
76 Its purpose was to undertake a codification of Directive 2008/106/EC, superseding the various acts incorporated in it. Directive 

2008/106/EC was subsequently amended by Directive 2012/35/EC. Directive 2015/1794/EU amended 5 pieces of social legislation to 
apply to seafarers. These amendments focussed on workers protection in the case of employer insolvency, information and consultation 
of employees, standards for collective redundancies and workers’ rights in cases of mergers and acquisitions. Directive (EU) 2019/1159 
amended Directive 2008/106/EC on the minimum level of training of seafarers and repealed Directive 2005/45/EC on the mutual 
recognition of seafarers' certificates issued by the Member States. 

77 The STCW Convention entered into force on 28 April 1984, with a number of revisions carried out between 1991 and 2018. 
78  Directive 2013/38/EC (Official Journal of the European Union, 2013b) amended Directive 2009/16/EC on port State control. 
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Directive 2009/16/EC in June 2023, as part of the maritime safety package focusing on proposals to 
modernise and improve the maritime safety rules. The proposals also included a revision of Directive 
2005/35/EC on a system of penalties for ship-source pollution; the proposal to amend this specific 
legislative text is relevant for the protection of workers involved in the prevention and response to such 
pollution accidents. 

From a greening perspective, the recently adopted FuelEU maritime initiative, amending Directive 
2009/16/EU and part of the ‘Fit for 55’ package, aims to increase the use of renewable and low-carbon 
fuels and reduce GHG emissions from ships. The use of new fuels will affect maritime workers, as they 
will need the right skillset to handle hybrid and zero-emission systems. The new EU legislation requires 
new competences and programmes of proper training. Also relevant for workers employed in the 
maritime industry is Regulation (EU) No 1257/2013. The purpose of this Regulation is to prevent, 
reduce, minimise and eliminate accidents, injuries and other adverse effects on human health (and on 
the environment) caused by ship recycling activities. The rules aim to enhance safety, protection of 
human health and EU’s marine environment throughout a ships life cycle to ensure that hazardous 
waste from such ship recycling is properly managed. These provisions apply to ships flying the flag of 
an EU Member State. The EU rules for maritime transport addressed also the contingencies of the 
Covid-19 crisis. From a labour-focused perspective, the rules addressing the pandemic included (i) the 
maritime workers among the workers exercising critical occupations (Official Journal of the European 
Union, 2020a) and (ii) dedicated guidelines on protection of health, repatriation and travel 
arrangements for seafarers on board ships (Official Journal of the European Union, 2020b).79 

4.5. Inland waterways transport 
The inland waterway transport sector plays a crucial role in European policy despite its relatively small 
size, mostly since it can contribute to the greening ambitions of the EU. The European Commission 
tabled a 35-point action plan, NAIADES III, in 2021 to boost the role of inland waterway transport 
in the transport system, focussing on shifting cargo from road to inland waterways (European 
Commission, 2021). NAIADES III aims to create more attractive and sustainable jobs and a number 
of actions have been defined to achieve this ambition. The implementation of the policy in relation to 
the NAIADES III action plan is regularly discussed between the Commission and experts at the expert 
group meetings. 

Directive (EU) 2017/2397 recognises professional qualifications in IWT and sets a harmonised 
system for recognising qualifications applying to all deck crew members. It allows crews to exercise 
their profession in a cross-border environment in an easier way as the certificates of qualification are 
valid across the EU. Certificates, service record books and logbooks are issued in accordance with the 
regulations for Rhine navigation staff, which lay down requirements that are identical to those of the 
Directive, are also valid on all IWT of the EU80. The Directive builds on a modern competence-based 
system that will increase safety and improve work attractiveness. Member States had to implement the 
Directive by January 2022. 

The European Commission has provided CESNI with a mandate to prepare standards for skills for 
alternative fuels operations and for environment-friendly and efficient vessel operations. An update 
of the European Standard for Qualifications in Inland Navigation (ES-QIN) is being discussed 
within the framework of the CESNI working group for professional qualifications (CESNI/QP). 
Safety risks in relation to new sources of energy and required skills to ensure safety are a focus therein. 

                                                             
79 See also (Official Journal of the European Union, 2020c). 
80 Any non-EU country may apply to the European Commission for recognition of their certificates issued by its authorities. 
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The European Commission will perform a market access fitness checks to evaluate EU social security 
(European Commission, 2021). The European Commission also aims to assess the need for legislative 
initiatives to facilitate the exchange of information between crews and vessels, and to better 
harmonise legislation at EU level. Finally, the Commission wants to update crewing requirements to 
make them fit for purpose new technologies and changes to the fleet that impact the skills required 
aboard the vessel. 

4.6. Air transport 
The introduction of the European single market had a significant impact on the EU’s aviation sector, 
as before 1987 this sector was highly regulated, rigid and dominated by bilateral agreements between 
Member States, which prevented non-flag airlines from entering the civil aviation market.81 The first 
liberalisation package started a deregulation process in 1987. However, it was limited to intra-
national operations and did not result in effective free competition for airline operations. For the 
workers, the first general legislative text at EU level was Directive 89/391/EEC on measures to 
encourage improvements in health and safety and encompassing obligations to employers. 

Regulation (EEC) No 3922/91 was adopted after the second liberalisation package in 1990, which 
allowed further deregulation and more flexibility to set fares. While focusing on the harmonisation of 
technical requirements and administrative procedures, the Regulation is important in relation to the 
conditions of employment of crews. It contained provisions for flight and duty time limitations and the 
need to nominate a ‘home base’ for crew members. The Regulation was further developed and 
amended by Regulation (EU) No 965/2012 and Regulation No 83/2014. Directive 2000/79/EC provides 
norms on the protection of workers' health and safety in the EU’s aviation sector. The Directive is based 
on an agreement negotiated by the social partners in the sector, the Association of European Airlines 
(AEA), the European Transport Workers' Federation (ETF), the European Cockpit Association (ECA), the 
European Regions Airline Association (ERA) and the International Air Carrier Association (IACA). The 
Directive provides on maximum annual working time, including standby for duty assignments, and 
minimum standards for mobile staff paid annual leave. The Directive provides that mobile staff may 
have free access to health assessments before the assignment to work and follow-up check-ups on 
regular basis. 

As a result of the third liberalisation package that came into effect in 1993 and introduced free 
competition, Regulation (EC) No 1008/2008 provides a single market for aviation and eliminates all 
remaining commercial restrictions for European airlines operating in the EU. Regulation (EC) No 
216/2008 provided common rules in the field of aviation in the EU, applicable to personnel involved in 
design, production and operations of aircrafts. It served as a starting point for developing the 
qualifications and licencing requirements of pilots and cabin crews and the need for adequate rest 
periods for all crew members to minimise the deterioration of task achievement or decision-making 
hampering flight safety. In 2018, it was repealed by Regulation (EU) 2018/1139, which has consolidated 
the scope of the European Union Aviation Safety Agency (EASA) to cover the full spectrum of the 
aviation landscape and with the possibility for EASA and Member States to work closer together. 
Regulation (EU) No 1178/2011 dealing with technical requirements and administrative procedures for 
pilots and cabin crew is relevant in relation to the conditions of employment and notion of flight time 
to ensure social protection of the workers. 

                                                             
81 Before the introduction of the European single market, relevant rules at EU level were provided by Directive 97/81/EC concerning the 

Framework Agreement on part-time work and which was of relevance for the aviation industry in Europe. 
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From a greening perspective, the recently adopted REfuelEU aviation initiative, as part of the ‘Fit for 
55’ package, aims to increase both demand for and supply of sustainable aviation fuels, with lower GHG 
emissions than kerosene, while ensuring a level playing field across the EU. The EU rules for air transport 
addressed the contingencies of the Covid-19 crisis. From a labour-focused perspective, the rules 
addressing the pandemic included air workers among the workers exercising critical occupations 
(Official Journal of the European Union, 2020a).  

https://www.consilium.europa.eu/en/press/press-releases/2023/10/09/refueleu-aviation-initiative-council-adopts-new-law-to-decarbonise-the-aviation-sector/
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5. POLICY RECOMMENDATIONS 
KEY FINDINGS 

Cross-cutting policy recommendations: 

• EU policymakers should look for ways of encouraging and strengthening the prioritisation 
of quality in terms of working conditions and the working environment. This could 
take the form of engaging with the social partners. 

• More ambitious approaches on skills and qualifications should be developed, in the 
light of the influence of and automation and digitalisation. 

• European policymakers should consider putting into place a framework that encourages 
active support for job seekers in the employment process, with a particular focus on 
vulnerable groups. 

• Given the similarity of the challenges faced by the different transport modes, more 
intersectoral coordination, exchange and cooperation between sectoral social 
dialogues in the different transport modes would be useful. 

• There should be greater regulation of emerging mobility and logistics services and 
platforms. 

• The EU should ensure more effective implementation of existing social rules and in 
particular there should be better regulation of employment practices related to 
atypical forms of work. 

• EU-level policymakers should consider the creation of a chamber system in transport in 
order to find more common ground and foster joint working between business and worker 
representative organisations. 

Policy recommendations for individual transport modes: 

• Air transport: Monitoring of employment relationships of pilots and cabin crews that are 
based on alternative employment and temporary work, the use of cross-border crew 
in the EU and beyond, an investigation into applicable EU employment law and 
enforcement, the sharing of best practices in order to improve performance, training 
options for air traffic controllers, and the regulation of working conditions for ground 
handlers.  

• Road transport: Stopping exploitative labour practices, improving the attractiveness 
of the sector, tightening labour regulation and encouraging collective bargaining to 
support the improvement of working conditions. 

• Rail transport: Urging the EU to consider the feasibility of the timetable for reform, 
reviewing skills programmes for this sector’s workforce, addressing skills shortages, 
partly by exchanging good practices, and improving the gender balance in the sector.  

• Maritime transport: Supporting the bottom-up approach to training via the European 
social dialogue, amending EU legislation on social security to create a level playing field, 
considering more flexible labour arrangements, and improving data gathering in 
order to support initiatives. 

• Inland waterways transport: Updating the competence framework, updating 
curricula and mandatory examinations, and developing an action plan for long-term 
skills transition.  
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The previous chapters of this report have highlighted key trends, persisting and emerging challenges 
and opportunities and good practices in the different transport modes. Further, some key 
considerations of the Just Transition Mechanism (JTM) are also relevant here. Aimed at leaving nobody 
behind and ensuring the wellbeing of workers, the JTM has defined a number of priorities and 
objectives in relation to citizens and workers as policies at European, national and regional/local level 
that are either directly or indirectly linked to transport, such as: facilitating employment opportunities 
in new sectors and those in transition modes; offering re-skilling opportunities; creating new jobs in 
the green economy; and investing in public and sustainable transport. These considerations, along 
with the issues that have been raised by this report, form the basis for the cross-cutting and sectoral 
policy recommendations set out in this chapter. 

5.1. Cross-cutting policy recommendations 
• There is a need to increase the attractiveness of the different modes of transport and to attract 

a younger workforce in order to ensure that each sector has a workforce that can cope with 
the challenges of the changing environment in which the transport sector will operate. EU 
policymakers should therefore look for ways of encouraging and strengthening the 
prioritisation of quality in terms of working conditions and the working environment. 

• Linked to this and more widely, the social dialogue and collective bargaining should be 
promoted and strengthened, particularly in those transport modes in which it is robust, in 
order to support good quality jobs in the sector. 

• More ambitious approaches on skills and qualifications should be developed. Many jobs 
are changing, and automation and digitalisation are opportunities for safer and less 
demanding tasks. Continuity of the ERASMUS+ programme and the Blueprint project for 
sectoral cooperation on skills would ensure the monitoring of the skills needed. 

• European policymakers should consider putting into place a framework that 
encourages active support for job seekers in the employment process, alongside support 
for workers already employed in the sectors affected by the green transition. This would 
provide added value in terms of providing a uniform EU-level framework. There should be a 
particular focus on women, people with disabilities, older people and people with low levels 
of skills. 

• Given the similarity of the challenges and needs that the different transport modes are facing, 
more intersectoral coordination, exchange and cooperation between sectoral social 
dialogues in the different transport modes would be useful. This could cover the 
dissemination of good practices and policy recommendations. 

• There should be greater regulation of new mobility and logistics services and platforms. 
National and European policy makers should engage more actively in the rapidly increasing 
activities of new urban mobility services, platforms and logistics. 

• The EU should ensure more effective implementation of existing social rules. Post-
adoption work of the Mobility Package setting new market and social rules both for passenger 
and freight transport needs to be supported by concrete legally-binding implementation 
measures and guidance on how rules should be applied and enforced. 

• There should be better regulation of atypical forms of work. Precarious work creates huge 
challenges in most transport modes and should be regulated more efficiently in order to avoid 
abuse and exploitation. Regulation should be streamlined and made more transparent. 

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
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In order to achieve this, common EU rules and provisions are needed to protect workers’ rights 
and to identify illegal subcontracting. 

• EU-level policymakers should consider the creation of a chamber system in transport. 
There is a need to find more common ground and joint working between business and worker 
representative organisations that are represented and actively engaged in the European 
sectoral social dialogue. There should also be more synergies between organisations outside 
of this social dialogue structure. A joint structure or body focusing on key and common issues 
of policy concern would help to enable this to take place. 

5.2. Specific recommendations for transport modes 
In addition to the cross-cutting recommendations set out above, specific recommendations for 
individual transport modes are set out below. 

Road transport 

• Measures need to be taken to stop exploitative labour practices in the sector, which affect 
in particular workers from Eastern European and third countries. This would help with the 
image of the sector and also put an end to damaging industrial action. 

• The road transport sector suffers severely from labour shortages, which are having a negative 
effect on operational performance and functioning of businesses in the sector. Steps need to 
be taken to improve the attractiveness of the sector to the younger generation and to women. 
In the case of bus and coach driver jobs, the labour shortage is now urgent. Cooperation 
between Member States to try to find a solution to this issue may be a way forward, along with 
the inclusion of the social partners in efforts to resolve this issue. 

• Other ways of improving the attractiveness of the sector include improving infrastructure, 
putting into place proper facilities for drivers, and ending long working shifts and precarious 
work. Policymakers at EU and national level should consider ways in which to achieve this. 

• This sector is relatively poorly regulated, which means that employment practices such as 
outsourcing, agency work and bogus self-employment can flourish as an alternative to direct 
employment. Policymakers at EU and national level should therefore consider tightening the 
labour regulation of the sector to improve working conditions. 

• Collective bargaining should be encouraged more actively by public policy as a means of 
providing better care of the sector’s workers. Further, a more active approach in terms of 
public policy should also be considered, as the rapidly increasing activities in the context of 
new urban mobility services, platforms and logistics business are currently not regulated by 
coherent policies at national or European level. 

Rail transport 

• Policymakers and stakeholders at EU and national level should consider whether the 
ambitious goals set out by EU policy are achievable within the timeframes set or even if 
they are feasible on the basis of current railway policies at EU and national level. 

• In particular, levels of investment and infrastructure renovation need to be considered 
and reviewed if the railway sector is to be given the strategic role it deserves for the green 
transition of transport. 

• The skills of the rail sector workforce need to be reviewed and upskilling/reskilling 
programmes need to be put into place to enable the workforce to adapt to developments such 
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as the increased use of new train control and operation systems. Given the acceleration of 
deploying common standards and rules for technical standards in rail operation and 
infrastructure, there is also the need to develop more harmonised training approaches and 
common standards for interoperability at EU level. 

• The severe shortage of train drivers, mobile staff as well as traffic controllers and 
dispatchers are already today hampering operational efficiency and quality. More activities of 
exchange on good practices and working conditions that increase the attractiveness of the 
sector for young talents, female workers or other groups (e.g. migrants, workers from other 
sectors, etc.) are needed. 

• There should be an increased focus on improving the gender balance in the sector. 
Awareness-raising activities undertaken by the social partners in railways - ETF and CER - and 
their national affiliates could serve as a basis for further activity in this regard. 

Maritime transport 

• Policymakers should continue to support the bottom-up approach to training via the 
ongoing European Social Dialogue for ports (i.e., the Sectoral Social Dialogue Committee in 
Maritime Transport, SSDC-MT), because a potential exists to contribute to enhance living and 
working conditions of seafarers and promote career prospects of the profession. Important 
legislation for the sector is defined internationally, in line with its global nature (i.e., IMO and 
ILO frameworks). However, its global nature acts as a barrier to what could be achieved at the 
EU level. EU-level solutions should consider the interaction with international legislation 
on employment and working conditions. 

• Policymakers should consider amending EU legislation on social security in order to create 
a level playing field with shore workers. A review of the Community Guidelines on State Aid 
to Maritime Transport should also be considered in order to make maritime professions more 
attractive and improve recruitment and retention of seafarers. 

• European ports are specialised and have developed diverse training programmes. Policy 
makers should consider flexible labour arrangements to fit with different paces in 
automation and digitalisation. Equally important for ports is the European Maritime Single 
Window Environment Regulation, which constitutes a step forward in terms of transforming 
port community systems into real data-sharing platforms. However, the transformation should 
be supported with a clear framework on data ownership and rules on data-sharing. 

• One of the problems is lack of quantitative data. Quantitative and regular data gathering 
should be pursued to keep policymakers and stakeholders updated on problems and trends, 
and to assess suitable policy interventions. 

Inland waterways transport. 

• The competence framework for the sector needs to be updated in the coming years as more 
projects deploying automated and greener vessels will be implemented in the future. 
Discussions for this should take place within the framework of the CESNI working group for 
professional qualifications (CESNI/QP). 

• Refresher classes, an update of curricula and mandatory examinations should be 
organised for the future workforce and regularly updated. This will become increasingly 
important with the introduction of digital navigational tools. Innovations could facilitate 

https://ec.europa.eu/social/main.jsp?catId=480&intPageId=1844&langId=en
https://ec.europa.eu/social/main.jsp?catId=480&intPageId=1844&langId=en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019R1239
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019R1239
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a more interactive approach and reduce the need for the boatmaster and the crew to 
participate in such courses. 

• An action plan is needed for long-term skills transition. This action plan should specifically 
focus on how to increase the attractiveness of the sector to the younger generation and people 
with the skills which are required in the future. The action plan should also pay attention to the 
transitional phase, towards 2035 and 2050, since these years have been defined as milestones 
for key policy objectives in terms of the development of the sector. Finally, the plan should also 
describe actions that contribute to the competitiveness of the sector, both in the employment 
market for skilled talents, as well as in terms of cost-competitiveness in relation to other modes 
of transport. 

Air transport 

• In the light of new working conditions, policy makers should continue to monitor 
employment relationships of pilots and cabin crews that are based on alternative 
employment and temporary work, via intermediaries, such as temporary employment 
agencies. This situation makes it difficult to generalise for all concerned workers, because the 
practices of temporary agencies across the EU differ. 

• It should also be noted that Directive 2008/104/EC on temporary agency work does not 
cover workers who are (i) self-employed and engaged via intermediary agencies, and (ii) 
workers employed by other intermediaries that are not classified as a temporary employment 
agency. 

• Considering the mobility of the airlines, airplanes and workers, the cross-border use of 
aircrew in the EU and beyond creates challenges for determining the applicable labour 
law, taxation and social security. Working conditions should be monitored, and there should 
be a focus on the level of use by EEA licensed airlines, of (i) third country (non-EEA) crews on 
flights between the EEA and third countries and/or on internal EEA flights, and (ii) EEA-national 
crews working from bases outside the EEA. 

• Another area for investigation that should be considered is the applicable employment 
law and its enforcement at EU level. Policymakers should consider making binding recital 9 
of Regulation (EC) 1008/2008 on the principal place of business82 or applying a stricter 
enforcement of the current legislation, for example in compliance with the 'home base' 
principle in Regulation 465/2012 on the coordination of social security systems. Other 
proposals should be considered in collaboration with the European Sectoral Social Dialogue 
Committee for Civil Aviation. 

• For air traffic management workers, performance improvement could be achieved by sharing 
‘best practices’, access to better information and a greater willingness to share mitigating 
measures and their effectiveness. Policymakers should consider supporting closer 
cooperation between the air navigation service providers and their staff. 

• For future air traffic controllers, there should be an assessment of different training 
scenarios. The first assumption is whether they should keep a comprehensive set of functions. 
The second assumption is whether their function should be split into (i) limited and highly 
specialised tasks (receiving more training, high selection requirements, and with high skill 
levels) and (ii) other less complex tasks (executed by support staff). 

                                                             
82 This Regulation was further developed and amended by Regulation (EU) No 965/2012 and Regulation No 83/2014. 

https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A32008L0104
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32008R1008
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32012R0465
https://ec.europa.eu/social/main.jsp?catId=480&langId=en&intPageId=1829
https://ec.europa.eu/social/main.jsp?catId=480&langId=en&intPageId=1829
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012R0965
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2014:028:0017:0029:EN:PDF
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• One of the problems for air traffic controllers is lack of quantitative data. Quantitative and 
regular data gathering should be pursued to collect data on human and social aspects that are 
not easily retrievable. This data collection strategy should consist of a combination of desk 
research, interviews and scenario workshops. 

• Working conditions of ground handlers are not properly regulated at EU level, as the job 
market relies on (i) industry standards and (ii) Directive 96/67/EC on the access to the ground 
handling market at airports. Policy makers should consider a dedicated Regulation on 
minimum levels of working conditions.   

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A31996L0067
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ANNEX 1 – SUMMARY TABLE OF THE STAKEHOLDER 
CONSULTATION 
Table A.1: Summary table of the stakeholder consultation activities 

Transport mode Organisation 

Air • Civil Air Navigation Services Organisation (CANSO) 

• Airport Services Association (ASA) 

• European Cockpit Association (ECA) 

• European Transport Workers’ Federation (ETF) 

Urban public transport • International Association of Public Transport (UITP) 

• European Transport Workers’ Federation (ETF) 

Road • World Road Transport Organisation (IRU) 

• European Transport Workers’ Federation (ETF) 

Rail • European Rail Research Advisory Council (ERRAC) 

• Community of European Railway and Infrastructure Companies 
(CER) 

• European Transport Workers’ Federation (ETF) 

Maritime • Federation of European Private Port Companies and Terminals 
(FEPORT) 

• European Transport Workers’ Federation (ETF) 

Inland waterways • European Transport Workers’ Federation (ETF) 

Automotive • IndustriAll Europe trade union 

Logistics and intermodal • European Association for Forwarding, Transport, Logistics, and 
Customs Services (CLECAT) 

• European Transport Workers’ Federation (ETF) 

Cross-cutting • European Transport Workers’ Federation (ETF) 

Source: compilation of the authors   
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ANNEX 2 – SUPPORTING EVIDENCE TO THE ANALYSIS 

Road transport 
Figure A.1: Persons employed by age groups in road transport (2008-2023) 

 
Source: elaboration of the authors based on Eurostat data 

Figure A.2: Persons employed by gender in road transport (2008-2023) 

 
Source: elaboration of the authors based on Eurostat data 
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Figure A.3: Driver shortage in bus and coach transport 

 
Source: IRU survey 2023, based on the question: “How much difficulty are you having to fill driver positions due to the shortage of 
drivers?” 

Figure A.4: The New European Urban Mobility Network 

 

Source: European Commission, The New European Urban Mobility Framework (see also here) 

https://ec.europa.eu/commission/presscorner/detail/en/fs_21_6781
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Rail transport 
Figure A.5: Total number of employees in the rail market (infrastructure managers plus railway 
undertakings) per country (number, 2015 and 2020) 

 

Source: (European Commission, 2023) 
 

Figure A.6: Number of train drivers of main and other railway undertakings per country (number, 
2015 and 2020) 

 

 

Source: (European Commission, 2023) 
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Figure A.7: Total employees (main infrastructure managers plus railway undertakings) by 
gender structure, (% in 2020) 

 

Source: (European Commission, 2023) 
 
Figure A.8: Employees by age group, main railway undertakings and infrastructure managers 
(%, 2015-2020) 

% of main railway undertakings staff % of main infrastructure manager's staff 

  

Source: (European Commission, 2023) 
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Figure A.9: EDA Rail – Employability in the light of digitalisation and automation 

 
 
Source: (Voss, 2022) 
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Maritime transport 
Figure A.10: Number of workers in the maritime transport sector (2008-2020) 

 
Source: elaboration of the authors based on Eurostat data 

Figure A.11: Number of enterprises in the maritime transport sector (2008-2020) 

 
Source: elaboration of the authors based on Eurostat data 
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Figure A.12: Trend of the distribution of workers by age in the maritime transport sector 

 
Source: elaboration of the authors based on Eurostat data 

Figure A.13: Trend of the distribution of the workers by gender in the maritime transport sector 

 
Source: elaboration of the authors based on Eurostat data 
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Figure A.14: EU and non-EU seafarers, absolute values (2014-2021) 

 
Source: elaboration of the authors based on EMSA data (EMSA, 2023) 

Figure A.15: EU and non-EU seafarers, percentages (2014-2021) 

 
Source: elaboration of the authors based on EMSA data (EMSA, 2023) 
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Figure A.16: Trend in gigantism of container ships (2005-2022) 

 
Source: (ECLAC, 2020) 

 

Figure A.17: Fleet ownership and registration (number of ships registered) 

 
Source: elaboration of the authors based on UNCTAD data 

 

https://hbs.unctad.org/merchant-fleet/
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Figure A.18: Fleet ownership and registration (percentage of ships registered) 

 
Source: elaboration of the authors based on UNCTAD data 

https://hbs.unctad.org/merchant-fleet/
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Inland waterways transport 
Figure A.19: Average monthly gross wages per employee working in IWW freight and IWW 
passenger transport per country in Europe 

 
Source: (CCNR, 2021) 
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Figure A.20: Commissioning years for the Rhine fleet over time (number of inland vessels) 

 
Source: (CCNR, 2023) 

Figure A.21: International definition for levels of automated navigation (CCNR) 

 
Source: (CCNR, 2018) 
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Air transport 
Figure A.22: The air transport sector and its sub-sectors  

 
Source: elaboration of the authors based on (Steer Davies Gleave, 2015), (SkillFull, 2020) and stakeholder consultation 

Figure A.23: Number of workers in the air transport sector (2008-2020) 

 
Source: elaboration of the authors based on Eurostat data 
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Figure A.24: Number of enterprises in the air transport sector (2008-2020) 

 
Source: elaboration of the authors based on Eurostat data 

Figure A.25: Turnover of enterprises in the air transport sector (2008-2020) 

 
Source: elaboration of the authors based on Eurostat data 
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Figure A.26: Trend of the distribution of workers by age in the air transport sector  

 
Source: elaboration of the authors based on Eurostat data 

Figure A.27: Trend of the distribution of the workers by gender in the air transport sector 

 
Source: elaboration of the authors based on Eurostat data 

Figure A.28: Trends and technological solutions related to areas of the aviation sector 

 
Source: (SKILL-UP, 2021) 
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Figure A.29: The integration of air traffic management and UTM 

 
Source: (Airbus and Boeing, undated) 
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The study provides a comprehensive review of the transport labour market 
trends in the EU, the challenges and the future prospects that transport workers 
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