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Introduction
This report has been developed to provide the Department for Transport (DfT) with an overview of
the workforce in the transport sector in the UK. It examines the challenges that are facing the
sector given workforce demography, sector diversity, the UK’s legally binding net zero mandate
and the impact of new technology and digitalisation on the sector. 

The report looks principally to 2030 and considers what will influence future skills and labour
across the UK transport sector, taking into account not only net zero considerations and
technology improvements but also the desire to improve productivity. It also looks at the key
issues facing the sector, in terms of attracting, training and recruiting its workforce, as well as the
increasing importance of measuring social value.

The analysis looks at both future workforce predictions (which is more quantitative) and future
skills requirements (which is more qualitative). Limitations in data availability and detail have
made it difficult to be precise about the volume of future skills in numerical terms.  

Executive Summary
The gross value added (GVA) of the transportation and storage sector in the United Kingdom
amounted to approximately £67.8 billion in 2023. This was down slightly on the value of around
£68.7 billion in the year prior, but a significant recovery from the mark of around £55.4 billion in
2020[1]. It plays a crucial role in supporting trade, tourism, and overall economic growth. 

Whilst the predominance of the data has been sourced from the Office for National Statistics
(ONS), there remains a challenge to encompass all activities undertaken in the Transport sector.
Activities such as policy setting, strategy, design, construction and wider supply chain
engagement cannot be included in their entirety because of their cross sectoral nature. Further
data gathering around these specific areas would enhance the accuracy of the future predictions.

The continued and future success of the UK transport sector is contingent upon a skilled
workforce capable of navigating the complexities of evolving technologies, sustainability
imperatives, and global trends. However it is important to note that there is not a one size fits all
approach across the sector. Each of the modes have their own nuances and specific
requirements, particularly when it comes to skills and training. Adopting a singular approach
would be too simplistic - for example it takes between 12 and 18 months to train a train driver
whilst a bus driver can be trained in eight weeks. 

Current Sector Demographics
The transport sector employs 2,517,000 people, with approximately 45,000 (current) vacancies as
of June 2024[2][3]. This figure is according to ONS statistics. It is important to note that the data
structure has significant limitations for the transport sector - the sector tends to have reasonably
good data on operational transport roles but does not include the full range of transport
professionals engaged to deliver policy, strategy, design - or the full extent of transport-related
construction, as these people are captured in other ONS categories.



The sector remains male dominated at 80% to 20% female compared to a working age UK
population of 49% male to 51% female[4].

There is an ageing workforce issue across most modes in the sector, particularly in those
occupations in operational activities such as driving or control.

The sector broadly represents the ethnicity of the UK working population, with a proportion of
82% white compared to a working age UK population proportion of 81% white[4]. 

Future workforce predictions
There are challenges within the dataset available to us that have limited our ability to accurately
predict future workforce levels - the majority of demographic data has been taken from the ONS,
barring those modes where more mature data was available. As a result, this report focuses more
upon workforce assessment rather than predictions. The skills required for the future technologies
and net zero can be reasonably well defined, but it is difficult to predict the volume and scale
required.  

As a result of this lack of data maturity, a number of figures in this report have been generated
through the combination of multiple sources, some of which differ in their geography. The figures
represent an estimate from the periods of time identified within the sources, and should be treated
as such.

Analysis in this report is at SOC code level. There are two main reasons for this - firstly, it allows
for a greater level of specificity when making projections - future demand, particularly for
replacement, is identified for specific roles within each mode. Additionally, using alternative data
such as that for SIC codes could create issues as a number of SIC codes overlap between
modes, making it difficult to give an individual assessment for each.

The analysis shows that we will have a shortfall of between 409,000 and 618,000 workers by
2030, as a result primarily of predicted retirement levels, the introduction of new technologies and
the impact of net zero and decarbonisation on the sector. 

The current data set available to us limits our ability to accurately predict the volume of key skills
required in the future, but we do know that the twin impacts of new software and computing
technologies as well as the initiatives driven by net zero and decarbonisation activities are already
significantly shaping and will continue to shape the future skills base of our workforce. 

The impacts of new technologies and net zero have largely necessitated an increase in the
workforce numbers to 2030, although longer term these technologies may diminish the workforce
numbers, particularly in administrative and support function roles. However, it is important to
acknowledge that technology comes in unpredictable waves and the impact on demand for labour
may also be unpredictable as a result.

Predictions have been made for the retirement levels within each of the modes, but it should be
acknowledged that it is very difficult to point to a single figure with certainty given the possibility of
employees in different roles retiring at different ages. As a result, confidence intervals for the
retirement levels within each mode have been generated through the use of a normal distribution.
The predicted number of retirees by 2030 has been modelled with a normal distribution for
retirement age with mean 65 and standard deviation two. For the lower and upper confidence
intervals, normal distributions with means 67 and 63 respectively were used, both also with
standard deviation of two.

This scenario modelling allows for a more informed approach to retirement to be taken, with an
understanding that there is no single retirement age that will be seen across all transport modes.
The range between the upper and lower confidence intervals is comfortably less than 10% of the
identified workforce, meaning that strong insight can be provided as to what to expect in the
coming years with regards to retirement.
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Future Skills predictions
Forecasting future skills is not the same as headcount modelling. The numerical analysis has
focused on the headcount modelling whereas the forecasting of future skills is much more
subjective.

By 2030, as much of the workforce demand will come from replacement of many current roles,
rather than the creation of completely new roles, the real focus should be on the way the sector
upskills and reskills its workforce. This will include skills associated with technological
advancements in addition to those designed to support decarbonisation towards net zero,
climate resilience and similar. 

Many of the technology skills predicted to be required in the future are common across modes:
skills in areas such as data analytics, data science, software development, AI and machine
learning, predictive maintenance, cybersecurity and autonomous vehicle technologies.   

A recent Decarbonising Transport [6] report suggests that the transition will affect workers in
one of three ways: reskilling, where a lot of the existing workforce keep their roles but find more
sustainable ways of working; legacy roles will be lost, especially in roles that rely heavily on
fossil fuels, and new “green roles” will be created to enable or support green activities.

Data indicates there is a disparity between the proportion of the transport workforce that is
young, female and/or from an ethnic minority background compared to the wider UK workforce.
Government and industry are undertaking activities to attract the next generation of talent,
showcasing the opportunities across modes and the sector's desire to recruit more people from
these under-represented groups. 

Data quality on the workforce, however, is variable across different transport modes and reflects
the uncertainty around future workforce predictions. 

Training remains very modal focused currently, often for good reasons given the specificity of
the skills required particularly where there are international regulations in place (e.g. maritime).
Notwithstanding this, there are common skills (such as leadership and management,
commercial, procurement and project management) that are consistently required across all
modes. The development and deployment of a transport wide training directory, covering key
cross sector skills such as leadership, operational management, data analytics, cyber security
and commercial acumen would help. 

The impact of social value can support the sector with a key focus on using local labour to
support recruitment requirements.

The key points of the Social Value Act 2012 mandate all UK contracting authorities (not limited
to central government) to consider how procurement can improve social, environmental and
economic well-being.

It requires pre-tender evaluation of these objectives. However, this obligation to consider may
not yield meaningful results without stricter requirements. Notwithstanding this, the Procurement
Policy Note (PPN) 06/20 launched a new model to deliver social value through government’s
commercial activities and makes social value a mandatory consideration in central government
procurement. Social value must now be explicitly evaluated, not just considered.

In summary, PPN 06/20 strengthens the obligation to assess social value, going beyond the
Social Value Act 2012’s initial requirements. It emphasises meaningful impact in government
contracts and will support the sector’s ability to improve social, environmental and economic
well-being.
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Co-ordinated, high quality sector attraction – 
Designed to attract new entrants to the sector, and to share intelligence on modal opportunities such that
those who express an interest in transport are not lost;

More collaboration between modes – 
The modes of the transport sector currently operate in a strongly siloed way, which limits whole sector effort.
The rise of digital systems and the climate crisis now require an integrated approach to bring the transport
modes together, including active travel, bus, rail, road, aviation and maritime.

Encourage more apprenticeships – 
To support key areas such as gender imbalances, ethnicity imbalances and the importance of social value in
getting apprentices and other workers from disadvantaged backgrounds into gainful programmes of training
and employment;

Driving investment in green jobs and skills – 
There needs to be strong alignment between the investment in and future demand for skills, recognising that
the specific skills mix needed in each mode, including in terms of both overall volumes and skills blend, will
likely continue to change as the transition to net zero gathers pace; and

Promotion of digital skills – 
By implementing up- and re-skilling programs to enhance digital literacy and data analytics skills for
professionals across the transport sector. This includes upskilling existing workers and integrating digital skills
into educational curricula. In addition, skills such as cybersecurity or predictive maintenance will be common
across all modes, and again, the need is to collaborate and not compete.

The successful execution of these recommendations will help to position the UK transport sector at the
forefront of global innovation and sustainability. By prioritising skills development, fostering
collaboration, and embracing emerging technologies, the sector can build a resilient and adaptable
workforce prepared for the challenges and opportunities of the next five years.

Recommendations
Recognising this, we have presented six recommendations for action to improve the future skills
situation in the UK Transport sector over the next five years:
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Upgrade sector level workforce and skills data – 
The analysis in this report is limited by the available datasets that do not match the real-world boundaries of
roles in the transport sector. To address this, a revised methodology should be created that takes full account
of the current roles that exist within the transport sector and its relevant systems, from strategic planning and
policy, through scheme construction, operation, asset management, systems enhancement, to end-of-life
decommissioning.
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The Transport Sector
Transport Today

Mode
Workforce

 (rounded to nearest thousand)

Aviation 250

Bus 123

Freight & Logistics 1,377

Maritime 227

Rail 243

Road 297

Current Supply 2,517

Vacancies 45

Current Demand 2,562

The workforce numbers include those directly employed within the sector, and we also recognise
there may be some occupations, such as strategy development, policy setting, design and
construction roles, that span transport and other sectors. Where we have relevant numbers these
are included but it is likely that some occupations will not have been included because of their
utilisation over multiple sectors. 

The vacancy shortfall of around 45,000 was calculated from the UK’s current number of people
employed in Transport and Storage according to ONS Labour Market data[2] (1,952,000) and the
estimated number of vacancies in the UK (35,000) according to the most recent data[3]. With
these figures, a ratio of employees per vacancy (working out at approximately 56) was calculated
and then applied to the current workforce size to generate a number of vacancies within the
modes. Whilst it is not modal specific, it does provide an overview for the sector and can be
treated as a minimum given the aforementioned data shortcomings.

The gender and ethnicity splits of the overall workforce in transport can be seen in Figure 2 and
Figure 3.

 Table 1 Workforce summary by mode

The total amount of workers within the transport sector is 2,517,000 people. The source for each
figure is listed within the modal sections of the report. Whilst the predominance of the data has
been sourced from the ONS, there remains a challenge to encompass all activities undertaken in
the Transport sector. Activities such as policy setting, strategy, design, construction and wider
supply chain engagement cannot be included in their entirety because of their cross sectoral
nature.
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Additional data on other workforce demographics such as disability would help paint a more
fulsome picture, however the lack of available and useable data prohibits this.

Predictions have been made for the retirement levels within each of the modes as can be seen
in Table 4. The methodology to calculate retirement levels has been outlined previously, starting
on page 4.

Table 4 Modal position on workforce retirement predictions in 2030

Mode Today Vacancies
Retirees

(lower range)
Retirees

(predicted)
Retirees

(upper range)

Aviation 250 5 19 28 39

Bus 123 2 18 25 31

Freight & Logistics 1,377 25 122 167 231

Maritime 227 4 29 39 49

Rail 243 4 33 44 55

Road 297 5 30 41 55

TOTALS 2,517 45 251 344 460
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Progress made in Transport
In each modal section, we document some of the many initiatives that are underway to combat
some of the challenges each mode faces, whether it’s an ageing workforce, diversity imbalances
or a desire to recruit a younger cohort into the sector. 

However, each mode has its own specific requirements and needs, based upon the role of the
public and private sector, including aspects of international involvement too. Some, like rail and
roads, have a strong public sector involvement in the major employers and strategic direction of
the mode whereas others, such as freight and logistics and buses are more private sector driven.
Aviation and maritime are more internationally focused and accordingly have further differences in
approach.

There are some very good examples though of how focused regulation and public sector policy
can lead to positive outcomes. One such example is in rail, where there is a requirement in the
contracts for train operators to have 2.5% of their workforce on an Apprenticeship scheme at any
one time, leading to an increased use of the Train Driver Apprenticeship scheme amongst others.
Using public sector procurement mandates to drive positive change on skills should be
applauded, encouraged and deployed. 
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Transport 2030
In many respects, the short term is driven primarily by the need to replace those workers retiring
or leaving the sector - which could be up to 464,000 by 2030. In addition, demand for new roles
could be up to 182,000 workers. 

The ageing workforce issue drives current and short term future recruitment levels. Businesses
and modes must continue to operate and maintain and therefore need to replace those workers
leaving the sector. This is being undertaken through initiatives such as Routes into Rail,
Generation Aviation and Generation Logistics to name but three.

However this is only part of the story. Building blocks for future net zero or digital technology
solutions must be put in place now if we are going to succeed in five years time. 

In addition to the replacement of workers into existing roles, predicting specific skills shortages in
transport has proven to be very challenging, but several trends and advancements suggest that
certain skills may be in demand in the coming years. 

More technology roles will arise as a result of new AI, data analytics and the impact of predictive
software. Deloitte[8] believe that technology roles will grow at an additional 2.2% a year, so by the
time we reach 2030, nearly 5% of roles will be in technology in every sector. 

Some potential areas of new skill shortages in each mode of transport will include:

Automatic Vehicle Technology;
Data Analytics and Artificial Intelligence (AI);
Cybersecurity
Predictive maintenance
Transport system decarbonisation and carbon management expertise
Climate resilience and asset management skills, in particular for places and linear
transport infrastructure
Circular economy for transport systems within the built environment

In addition, while some traditional roles may decline due to automation, new opportunities will
arise. The roles most likely to be affected will be in administrative or ‘back office’ roles, although it
will clearly take time to embed new systems, processes and policies in employing organisations.
The transport sector must continue to focus on talent management, reskilling, and embracing
technological change to thrive in the evolving landscape. 

Further afield, beyond 2030, the following skillsets are likely to be more in demand, in addition to
those already listed above:

Artificial Intelligence (AI) and Machine Learning;
Digital Twin Technology
Blockchain Applications;
Human-Machine Interaction; and
3D Printing and Additive Manufacturing:

Apprenticeships are one of the answers to the challenge, in addition to upskilling and reskilling the
existing workforce. Considering the amount of new roles that will be created to meet the skills
demand, apprentices can commence their careers from a young age, and can be ready to meet
the skills and experience requirements to attain such positions.

Furthermore, the transport sector should work with adjacent sectors to share knowledge, skills
and ideas, while also reskilling and upskilling the existing workforce to achieve a smooth
transition. Of course, apprenticeships are not just for the younger generation and can be used
across all ages in the workforce.



Using the UK’s SOC2020 classifications, occupations have been identified that match the given
mode. Those occupations, their average age and percentage over 50 have been taken from the  
Census data from March 2021[13] – as shown in Table 6. This does not cover the entire
workforce of the mode.

Table 6 Specific Aviation SOC analyses - by age

SOC Description Average Age % Aged >=50

Aircraft pilots and air traffic controllers 43.0 33%

Aircraft maintenance and related trades 40.5 32%

Air travel assistants 38.1 21%

Air transport operatives 42.6 36%

Progress made in Aviation
Across the mode, many initiatives are taking place to try and attract new talent into the workforce.
In 2022 the combined efforts of DfT and industry launched Generation Aviation, a campaign to
encourage people to consider a career in the aviation sector, which formed part of the previous
Government’s 22 point plan[14], with the aim of helping the Aviation sector recover after the
pandemic, which in turn forms part of the wider “Flightpath to the future” aviation strategy[15]. 

One of the ways the campaign is raising awareness of the sector is through the “Reach for the
Sky Challenge Fund” which funds outreach programs to attract young people from different
backgrounds and showcase the opportunities in the aviation sector. 

Finally, ten new “Aviation Ambassadors” was appointed in January 2024, serving as inspirational
representatives of the aviation sector and its wide range of opportunities. 

Reducing barriers to entry, Government working closely with industry, and pushing the
attractiveness of the mode to the younger generation are seen as the way forward. While roles
such as pilots and flight crew remain popular, more focus is needed on building awareness of
other roles such as technicians and air traffic controllers. 

The World Aviation Festival suggested that aviation is seen as a less desirable industry now with
younger, more climate conscious generations more likely to avoid industries they see as polluting.
However, it is possible that the activities being invested in by the DfT to support the transition to
zero emissions flight would be used as a part of a campaign to counter this[16].

In 2023, a new apprenticeship standard in the aviation industry was approved: aviation flight
operations coordinator. This follows the introduction of two new standards in 2021: aviation
customer service operative and ground handler. These provide an entry to the aviation sector and
provide key knowledge to ensure progression in the future. 

In addition, over 1,000 companies have committed to “The 5% Club”[17] which pledges to have
5% of their overall UK headcount on a formalised apprentice, sponsored student and / or
graduate program. 
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Aviation in 2030
The aviation sector in 2030 will be greener, more efficient, and technologically advanced, with a
strong focus on sustainability and passenger wellbeing. Advances include:

Sustainable Aviation Fuel (SAF): SAF refers to advanced fuels obtained from sustainable feedstocks that
can be easily blended with conventional jet fuel and is one of the key technologies available to decarbonise
aviation. In 2023, 0.2% of global aviation fuel was SAF and this percentage is projected to increase in the
years to come. The SAF industry is estimated to boost the UK economy by £1.8 billion and create over
10,000 jobs[18].
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Decarbonisation targets: The global industry have adopted net zero emissions by 2050 as their long-term
aspirational goal, and have agreed a target to reduce emissions from global aviation fuel by 5% by 2030[19].
This transition will accelerate as sustainable aviation fuels, carbon removal, and new low-carbon
technologies (such as electric and hydrogen-powered aircraft) become mainstream.

Technological advancements: Automation, digitalisation, and data analytics will reshape aviation operations,
especially showcasing innovations in ground handling, maintenance, and customer experience.

Electric and Hydrogen-Powered Aircraft: By 2030, we may well witness more electric and hydrogen-powered
planes. These technologies aim to reduce emissions and enhance efficiency.

Urban Air Mobility (UAM): UAM, including air taxis and drones, will evolve. By 2030, we might see urban
skies with electric vertical take-off and landing (eVTOL) vehicles.

Improved passenger experience: Technology will enhance in-flight entertainment, connectivity, and
personalised services that will deliver smoother travel experiences.

Sustainable infrastructure: Airports will invest in green infrastructure, such as solar panels, energy-efficient
terminals, and carbon-neutral facilities.

Resilience and crisis preparedness: The sector continues to build strong links to work as an eco-system,
focussing on resilience to support passenger journeys.

For each of the roles listed above in Table 5, those employees aged 60 and over have been identified as
employees whose skills will likely need to be replaced in the period between today and 2030, and thus the
number of potential retirees in this period is seen in Table 7[12][13]. It should be noted that these figures
are an estimate based upon data from multiple sources and do not account for profession-specific
retirement behaviour.

Table 7 Specific Aviation SOC analyses - by number and gender

SOC Description
Employees
(thousands)

% Aged >=60
Predicted Retirees

(thousands)

Aircraft pilots and air traffic controllers 36 8% 3

Aircraft maintenance and related trades 35 9% 3

Air travel assistants 41 4% 2

Air transport operatives 10 11% 1




