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EXECUTIVE SUMMARY

This report, commissioned by the International Association
of Public Transport (UITP) and the International Transport
Workers Federation (ITF), offers a forward-looking assess-
ment of global employment trends in the urban public trans-
port (UPT) sector. It explores how workforce composition,
technological advancement, sustainability imperatives, and
social dialogue are reshaping the future of public transport
work. Drawing on new data and interviews, the report high-
lights how workforce composition, technological progress,
and climate action are shaping a more sustainable, inclusive,
and resilient future for public transport.

Urban public transport remains central to achieving ur-
ban climate goals and improving mobility for all. While
challenges such as workforce shortages, ageing staff, and
technological transitions persist, the sector is responding
with increasing innovation, collaboration, and investment

in people. Key findings include:

The UPT workforce is evolving, with new opportunities
emerging in information technology (IT), engineering, pro-
Jject management, and electric vehicle (EV) systems. While
some traditional roles are shifting, overall demand for skilled
workers continues to grow, alongside service expansion.

Technology and sustainability are accelerating transforma-
tion. The introduction of electric buses, automation, and ar-
tificial intelligence (Al is improving service delivery and en-
vironmental performance, while simultaneously creating new
training needs and redefining job functions across the sector.

Progress on gender equity is gaining ground, particularly
through targeted recruitment, training, and the expansion
of roles for women in driving, maintenance, and operation-
al support. Efforts to close gaps in technical and leadership
roles are ongoing.

Unions and social dialogue are driving just transitions.
Through collective agreements, joint training programmes,
and policy collaboration, trade unions are working with
employers to ensure that change delivers fair outcomes
for workers and improves working conditions.

Future workforce resilience depends on strategic investment.
Expanding training pipelines, embracing flexible scheduling,
and strengthening diversity and inclusion initiatives will be key
to building a capable, future-ready workforce.

The findings point to a sector already taking proactive steps
toward a just transition — where green investment, digital in-
novation workforce development, and social dialogue go hand
in hand. With continued collaboration among governments,
employers, and trade unions, UPT systems can play a leading
role in shaping smarter, greener, and fairer cities — while cre-
ating quality jobs and sustainable careers for the future. P> Maintenance crew for Metro Warszawskie, Warsaw, Poland
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> Bus driver with suitcase in Hamburg, Germany
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1.INTRODUCTION

Over the past decade, urban public transport (UPT)
systems have been significantly shaped by global
population growth, rapid urbanisation, and evolving
travel preferences. These trends have necessitated
strategic adjustments in operational planning and
workforce capabilities. At the same time, techno-
logical and environmental initiatives—such as the
adoption of cleaner fuels, deployment of electric and
autonomous vehicles, and integration of new digital
tools—are transforming the urban mobility sector.
Such developments are being driven by the broader
goals of economic development and sustainability.

However, these transformations come with con-
siderable challenges. The lingering effects of the
2019 coronavirus disease (COVID-19) pandemic
have disrupted UPT operations and stretched or-
ganisational resources. A key concern is the de-
cline in public transport’s modal share, as personal
vehicle ownership continues to rise. Data collected
by Eurostat and the Organisation for Economic
Co-operation and Development (OECD) indicate
increased car passenger kilometres (km) and pas-
senger car usage across the European Union (EU)-
27 nations. This shift, along with structural factors
such as staff shortages, informal operations, and
the rise of gig-based shared mobility, has limited
employment growth in formal UPT. Despite in-
creasing demand for mobility, UPT workforce ex-
pansion has not kept pace.

The global population has grown from 6.8 billion
in 2009 to 8 billion, with urbanisation rising from
51% to 57%, boosting the demand for UPT services
worldwide. Following a proportionate growth tra-
jectory in 2023, the UPT workforce should have
increased to over 11 million strong. However, the
UPT workforce expanded modestly in 2023, from
7.3 million to approximately 9 million. Disruptive
factors, such as low investment in public transport,
have limited the workforce expansion; maintaining
or increasing the modal share of public transport
could have supported greater workforce growth.
These demographic and operational trends highlight
the urgent need for strengthening the workforce to
effectively meet growing mobility demands.

This report builds upon previous research, par-
ticularly the 2011 UITP Observatory of Employ-
ment study, by offering a comprehensive and up-
dated dataset. It examines critical themes such as
gender balance, workforce age distribution, train-
ing initiatives, the impact of new technologies and
climate action, job transitions, and decent work
conditions. The insights presented are informed
by both survey data and structured interviews
with public transport operators, authorities, and
trade union representatives. The interviews of-
fer valuable qualitative perspectives and provide
a foundation for collaborative strategies to ad-
dress the sector’s evolving needs. Nevertheless,
workforce shortages have reached critical levels
in many countries, across driving, engineering,
maintenance, and technology. Effective respons-
es will require coordinated efforts between gov-
ernments, employers, and unions. One essential
first step is addressing the persistent data gap on
public transport employment.

This joint International Association of Public Trans-
port and International Transport Workers’ Feder-
ation (UITP-ITF) research initiative forms part of
the UITP Integrated Global Work Programme,
adopted in 2024. The programme’s first strategic
pillar focuses on addressing labour market trans-
formations. The findings in this report serve as a
launch point for future joint efforts to meet the
evolving demands of the public transport industry
and facilitate a just transition for its workforce.

Apprenticeship and mentorship programme in Indianapolis, United States



> Female trainee train driver in Cairo, Egypt

11. CONTEXT

This report provides updated data on the UPT workforce,
as part of ongoing research into how the transport sector is
adapting to workforce changes. Tracking and reporting these
shifts can help clarify the current state of the industry and in-
form future strategies. A recent milestone in this area was the
International Labour Organisation (ILO) Technical Meeting on
the Future of Decent and Sustainable Work in Urban Transport
Services, 2021, which brought together workers, employers,
and governments, along with the ITF and UITP, to develop a
shared vision. The meeting underscored the critical role of ur-
ban transport in building sustainable cities. It called for greater
formalisation of informal jobs, investment in workforce quality,
climate responsiveness, digitalisation protections, and strong
social dialogue (ILO, 2021). Research by ILO regional offic-
es, such as the 2024 report Prison on Wheels? on app-based
transport workers in India, highlights the urgent need to address
labour insecurity and fragmentation in the sector (ILO, 2024)!

Urban public transport, a catalyst of city life, is grappling with
significant but often overlooked challenges. UPT employ-
ment trends are raising concerns among agencies and oper-
ators, highlighting uncertainty and untapped potential in the
workforce. It has been over a decade since the last publication
outlining the impact the public transport workforce has on our
systems on a daily basis. According to UITP’s Observatory of
Employment in public transport report 1-April 2011, in 2009,

nearly 7.3 million people were working in the UPT sector

(UITP, 201). This equated to an approximately 1:930 ratio
of public transport workers to the population. Sectoral anal-
ysis found that Eurasia had 6.8 public transit jobs per 1,000
residents, while Sub-Saharan Africa had only 0.25 jobs per
1,000 residents, likely due to informal public transport be-
ing the primary mode of transport. In terms of diversity and
sustainability, the report found that women made up only
about 14% of the workforce. More information can be found

in UITP’s Observatory of employment in public transport report
2-October 2011 (UITP, 201).

Since then, transport options have expanded, but systemic
conditions for mass public transport remain challenging. The
historical gender imbalance persists within an ageing work-
force, particularly in operational roles such as driving and
technical maintenance. An example of this can be found in the
EU, where approximately 40% of the workforce is expected
to retire within the next decade, highlighting the need for in-
creased recruitment and diversification efforts (Broughton et
al., 2024). These shortages are concerning to the degree that
organisations are setting out goals to not only attract skilled
workers from abroad but also improve their existing workplace
and culture to attract women and young workers.

In addition to retirement-driven turnover factors, in some re-
gions, other factors such as relatively low wages, demanding
schedules, and challenging working conditions are frequently
cited by trade unions and workers’ representatives as ma-
Jor reasons for employee turnover. Shortages of drivers and
skilled technicians, in turn, can directly impact service reliabil-
ity and public confidence. Other factors contributing to the
labour crisis include competition for talent, skill mismatches,
and difficulties in attracting a more diverse workforce. These
issues were highlighted in the 2024 UITP report Improving
Attractiveness & Retention of Staff in Public Transport: Rec-
ommendations to the Sector (UITP, 2024). ITF’s 2021 report
People’s Public Transport Policy identifies the need for decent,
secure jobs with fair wages and safe working conditions. It
also emphasises that workers should be actively involved in
decisions about new technologies to ensure these changes
support job quality and protect workers’ rights (ITF, 2021).
A 2019 report sponsored through research and cooperation
support by ITF and outlines an important distinction in global
transport systems between formal and informal services. The
Nairobi bus rapid transit (BRT) study investigated informal
matatu workers’ insecure jobs, poor working conditions, and
gender inequities, underscoring the need for formalisation,
social protection, and inclusive workplaces. With over 80%
unaware of and excluded from BRT planning, workers can
risk displacement, echoing [TF’s emphasis on worker input in
technological transitions to prevent marginalisation. Formali-
sation is recommended as a mutually beneficial way to create
amore sustainable and accessible system (Spooner & Manga,

2019).

1 For more details, see the ILO report Prison on Wheels? Report on Working and Living Conditions of App-based Workers in India, 2024 (ILO, 2024).



Digitalisation and automation are poised to reshape skills and
occupational profiles in UPT over the next decade. These
changes, coupled with decarbonisation efforts, will necessi-
tate significant upskilling within the workforce. Automation’s
ability to handle non-routine tasks creates both risks and op-
portunities, with physical skill-based roles more vulnerable to
displacement than cognitive ones like customer service and

frontline workers (Broughton et al., 2024; Stanford & Grud-
noff, 2020; Combe et al., 2023).

Digital Transformation and Social Dialogue in Urban Public
Transport in Europe, a report commissioned by UITP and
European Transport Workers' Federation (ETF), outlines
the range of effects digitalisation will have on work and em-
ployment in the public transport sector. Technological ad-
vancements will significantly change employment across
four critical domains: job profiles, tasks and skills, working
conditions, and women’s participation in the sector (Voss
& Vitols, 2020). To effectively mitigate potential adverse
impacts, robust social dialogue, underpinned by participa-
tory and inclusive planning, is imperative for the strategic
deployment of new technologies.

Automation and technological advancements could serve as
catalysts for job creation, enabling the recruitment of young-
er employees into newly created roles such as data analysts
and technicians (Wang, 2019). However, barriers persist, es-
pecially for women, who face challenges in accessing training
and skill certification and licensing, The report Equality in Re-
verse: Women’s Work and Automation in Public Transport (ITF
Global, 2023) also emphasises this, noting that “automation
risks exacerbating gender inequalities unless targeted training
programs and inclusive policies are implemented to ensure
women’s equitable access to emerging roles in the sector.”

P Public transport driver in Prague, Czech Republic

Various initiatives in recent years have focused to some ex-
tent on gender equity in the public transport sector. For ex-
ample, a Chilean policy issued in cooperation with its National
Training and Employment Service outlines training and bus
driving licence cost assistance, with emphasis on recruiting
women and young people to achieve a yearly increase of
400 bus drivers (Bowen, 2017). Similarly, the 2019 UITP/
ITF Global Agreement on Equal Opportunities emphasises
that “promoting equal opportunities for women in public trans-
port requires proactive measures, such as tailored training and
mentorship programs, to address structural barriers and enhance
women’s representation in technical and leadership roles” (UITP
& ITF, 2019). A 2024 study by UITP in cooperation with the
European Investment Bank (EIB), Gender Best Practices in
Public Transport, further supports this, identifying key policies
to break gender imbalance barriers, including anti-discrimi-
nation measures, prevention and addressing of gender-based
assault and harassment, and robust maternity, paternity, and
parental leave policies. It notes that gender equality measures
in board activities and events remain among the least imple-

mented organisational strategies (UITP & EIB, 2024).

Proactive and adaptive approaches to technology and au-
tomation are essential. Paris Metro, for example, is cited to
have allocated about 8% of the payroll to training, enhancing
opportunities for the workforce to adapt and revisit essential
functions of their jobs (Wang, 2019). Formalising new re-
quired skills, engaging workers early on, and aligning training
with labour market needs can ease transitions and mitigate
disruptions (Stanford & Grudnoff, 2020). This can be facili-
tated by increased investment in training, collaborative plan-
ning, and data standardisation, strengthening workforce resil-
lence and advocacy and enabling urgently needed sustainable
transport systems to succeed.
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1.2. METHODOLOGY & DATA

The methodology adopted in this study followed a mul-
ti-phase approach. The first phase involved the devel-
opment and distribution of a global employment survey.
Through the cooperation of UITP members and regional
managers, the survey was disseminated to public trans-
port authorities and operators worldwide. The Global
Employment in Urban Transport Survey focused on em-
ployment trends from 2018 to 2023 (see Table 1 for an
overview of the survey data). It also included questions
related to training initiatives, the introduction of new
technologies, climate action, future workforce needs, and
areas of future needs and collaboration. While the survey
yielded valuable responses, a secondary data collection
effort was also undertaken. This involved the review of
publicly available annual reports to supplement and val-
idate regional data. In addition to survey responses, the
second phase involved conducting structured interviews
with both employers and union representatives in the
UPT sector. These interviews provided in-depth quali-
tative insights and helped contextualise the quantitative
data. The data collected does not cover the broader pub-
lic transport supply chain; rather, it focuses specifically
on direct operations. A total of 90 providers contributed
data, which formed the foundation of the findings pre-
sented in this report.

Table 1: Survey data

> Empty tram driver seat in Ostrava, Czech Republic

SURVEY OVERVIEW

Number of responses 27 | Number of mobility services operated/managed by mode:
Number of survey responses by organisation 27 | Bus
Public transport authorities 6 Urban rail
Public transport operators 21 Metro
Number of responses by region 27 | Other
Europe 17 Waterborne
North America 2 Regulated taxis
Asia-Pacific 3 FTE 2023
LATAM 3 Direct employees
Africa 1 Female direct employees
Total drivers
Female drivers

61

19

16

14

7

3

2
292,251
268,727
58,195
80,581

9,258




The survey data was able to capture information on work-
force makeup, including breakdown by work category and
demographics like age and gender.

The secondary data (see Table 2) mainly covered total direct
workforce figures. In some cases, reports included more in-
formation on age distribution, turnover rate, and work cat-
egory amounts. The secondary data provides a view of full-

time employment totals for both 2018 and 2023.

The share of representation should be carefully considered,
as data was not always readily accessible. The survey focused
primarily on formal public transport systems. In regions such

Table 2: Secondary data

as Africa and several countries in the Asia-Pacific—for ex-
ample, India—it is recognised that, while formal transport
providers do exist, the dominant mode of transport is infor-
mal, operated in a less regulated and more entrepreneurial
manner. Obtaining usable and reliable data that accurately
reflects this informal segment of UPT remains challenging.
This limitation is one of the key reasons for the absence of
data from these regions. The global estimate of total UPT
employment was derived by analysing the collected UPT
employment data and calculating proportional measures
of the workforce relative to the local residential population
served, as shown in Table 3.

SECONDARY DATA OVERVIEW

Number of entries 50 | Number of mobility services operated/managed by mode: 71
Number of entries by organisation 50 | Bus 38
Public transport authorities 7 Urban rail 9
Public transport operators 43 | Metro 24
Number of responses by region 50 | FTE2023 823,250
North America 14 Female FTE 22912
Asia-Pacific 11 *Not all data covered workforce gender statistics
MENA 1
LATAM 5
Europe 4
India 4
Southern Africa 1

2. GLOBAL TRENDS 2.1. EMPLOYMENT TOTALS

The 201 UITP study estimated that approximately 1in 930
people worldwide worked in UPT at that time. Over a decade
later, this study has found an increase in the proportion of UPT
workers, now estimated at 1in 890 people. This translates to
an approximate global UPT workforce of 9 million people and
represents a 20% increase in UPT employment over the past
decade, showing that UPT has remained a significant source
of jobs, employing millions of people around the world.

While employment numbers have increased, the compo-
sition of job categories within UPT services has evolved,
largely driven by technology adoption and climate action
initiatives. The following sections explore these impacts,
alongside demographic trends, and provide insights into
Jjob training practices that support a just transition.

From 2018 to 2023, UPT organisations globally showed a
general trend of employment growth (see Table 3).

Table 3: Estimated total UPT employment

EMPLOYEE TO NUMBER
REGION POPULATION OF DIRECT
RATIO EMPLOYEES (2023)
Europe 1:600 1,200,000
Asia Pacific 1:700 6,500,000
North America  1:1000 375,000
g\ﬁfifﬁica 1:1250 400,000
Latin America ~ 1:2000 330,000
World 1:890 ~9,000,000




The Asia-Pacific region accounts for the largest share of ~ Table 4: 2023 UPT size vs. projected estimate
UPT employment, followed by Europe. These estimates

are based on each region’s share of public transport or-
ganisations relative to population size. Despite anticipat- :

ed global growth based on 2009 trends, the UPT work- 2009 73 B}
force in 2023 fell short by more than 2 million potential
Jobs (see Table 4). 2023 9 n.39

The global survey collected data from companies em-
ploying a total of approximately 630,000 workers,
covering both direct and indirect employment in 2018
and 2023. In 2023, the average number of full-time
employees (FTE) per public transport operator (PTO)—
based on 78 survey responses and reports—was approx-
imately 7,500 employees. This excludes data from the
China Urban Rail Association (CAMET), which reported
461,000 employees working across Chinese urban ralil
operators.

Figure 1 shows the average size of UPT systems across
regions and the cities represented in the dataset. B Bus mechanic apprentice, USA

Figure 1: Regional average UPT size and surveyed PTO locations
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Overall global full-time employment increased by 11%
from 2018 to 2023 (see Figure 2). Leading the regions,
Latin America (LATAM) shows signs of strong worker at -
traction, as indicated in conversation with an organisation
inthe region. Other regions reported steady employment
growth, ranging from 6 to 12 percent. To avoid skewing
results, very large UPT organisations were excluded from
average growth calculations. While essential to their net-
works, these large systems can obscure broader employ-
ment trends among mid-sized and smaller providers.

Figure 2: Change in full-time employment, 2018-2023

0% 5% 10%
LATAM
Asia-Pacific
Europe
North America
MENA
Global
n=24
UPT Unionised Workforce

Globally, the average share of unionised employment in
UPT remained consistently high—at around 60% —from
2018 to 2023. The majority of these unionised workers are
employed in operational roles such as drivers, maintenance
and engineering staff, and frontline support personnel. This
stability suggests a strong tradition of collective bargaining
and labour organisation within the UPT sector, particular-
ly in operational areas. Table 5 shows regional variations in

union membership between 2018 and 2023,

Table 5: Unions and UPT workforce

AVERAGE

SHARE OF
REGION UNIONISED (Ei'/f)FERENCE

EMPLOYMENT

(2018) (EST.)
Europe 68% 68% B
North 70% % +1%
America
Asia-Pacific  62% 61% 1%
LATAM 65% 65% =
MENA 40% 40% -

> DART mechanics

15% 20% 25% 30%

+26%

KEY SECTION TAKEAWAYS

© Workforce Growth: Global UPT employment
grew 20% over the past decade, reaching
approximately 9 million workers, with an 11%

increase in FTE from 2018 to 2023, led by
LATAM.

(>) Regional Employment Differences: Around
70% of large UPT employers are concentrat-
ed in Europe and the Asia-Pacific region.

© High Unionisation: Union membership re-
mains steady globally, at around 60%, with
North America (71%) and Europe (68%) in
the lead. This supports strong labour rep-
resentation and active participation in work-
force transitions.




2.2. AGE
Over the next decade (2023-2033), it is estimated that

nearly a quarter of the UPT workforce will need to be re-
placed, largely due to retirement.

Survey data shows that the global UPT workforce is age-
ing. From 2018 to 2023, the share of older workers in-
creased. At the same time, older workers are facing the
need to adapt to new technology, leading to a shift in
occupational practice that requires re-training and up-
skilling. A public transport union member in Chile noted
that “older workers used to play a key role in building the ca-
pacity of newer workers within the system.” However, they
pointed out that the rapid pace of change, particularly in
terms of the rise in digitalisation and automation across
occupations, has shifted this dynamic. The evolving skill
requirements for new workers have significantly altered
the traditional knowledge-sharing discourse.

Between 2018 and 2023, the 55 & over age group in-
creased by 10%, whereas the 36-54 and 35 & under
groups decreased by up to 7 percent. These shifts are il-

Figure 3: Workforce age distribution
60%

lustrated in Figure 3 and were corroborated by comments
made in an interview with a PTO in Ireland:

() “We're seeing big groups of people who all [retire] at
the same time...and if youre looking at the average
age of people coming to us, it’s probably middle age.”

The PTO went on to express concerns over the low share
of young people in the workforce. Meanwhile, a South
African public transport authority (PTA) emphasised the
connection between workforce planning and broader skill
development:

Q “The rising unemployment rate poses a threat to
us. The limited skill levels of some of our individuals
present a risk, as does the shortage of essential skills”.

This highlights the importance of long-term investment
in education and youth employment, particularly in tech-
nical and frontline roles. Supporting education and aiding
young workers can yield significant benefits, helping close
skill gaps and increase the representation of youth in the
workforce across work categories.

55%

50%

40%

30%

20%

35 years old & under

10%

0%
2018 2023 2018

n=33

36-54 years old

55 years old & over

2023 2018 2023



The graphs below highlight: shifts in the average age group share
across UPT work categories. As shown in Figure 4, the 35 &
under group decreased its participation in engineering & mainte-
nance roles, likely due to working conditions and competition for
skills. However, this age group saw no change in the share of driv-
ers and frontline support/supervisor roles. Their most significant
increase was in management, from an average 8% share in 2018
to 32% in 2023, with the second-largest gain in administrative/
clerical positions. There were also large increases in the ‘Other’
category and management roles among the 35 & under group.

A transport workers” union in Jakarta, Indonesia emphasised

that new technologies have transformed jobs into specialised

Figure 4: 35 & under workforce and work categories
0% 10%

Front line support/
supervisors

Engineering and
Maintenance support staff

Management
Administration/clerical
Other

n=24 2018 M 2023

Figure 5: 55 & over workforce and work categories
0% 10%

Front line support/
supervisors

Engineering and
Maintenance support staff

Management

Administration/clerical

Other

n=24 W2018 M 2023

KEY SECTION TAKEAWAYS
eAgeing Workforce Concerns: The ageing of the UPT

workforce is resulting in retirement - related shortages.

© Rise in Tech Roles: You nger workers are gravitating

toward IT, data, and management roles, suggesting
that recruitment and training strategies should fo-
cus on these roles.

roles like data science and digital mapping (e.g. Google and
CCTV mapping), aligning with younger workers’ technical ed-
ucation and the growing demand for a tech-savwy workforce to
support an evolving public transport system. In Ireland, tech-
nology implementation has led to increases in project manage-
ment roles as a result of transition management efforts.

The 55 & over workforce (see Figure 5) saw significant share
increases across all work categories except drivers, highlight -
ing the fact that UPT organisations value retaining their skills
and expertise. This also aligns with the steady ageing of the
workforce and reflects lower turnover rates among tenured
employees.

30%

33%

30%

30%

31%

While age is helpful to identify how the sector at-
tracts and retains workers of different ages, it does

not tell the whole story. The Following section looks
at gender-based trends in the UPT workforce.




2.3. GENDER

() “While inclusivity is improving, targeted programmes
for women in leadership and technical roles need
further investment... In the next five years, training
programmes will likely expand in these areas, with
increased investment in digital training, leadership
development, and gender diversity initiatives, not only
for women, but also for men” — a PTO in Indonesia.

Despite recent improvements, the UPT workforce re-
mains male-dominated, with women only accounting for
around 22% of workers across 51 organisations in 2023 —
roughly one female worker for every four male workers.
While this marks an increase from the 14% female work-
er share reported in the previous 2011 study, achieving
gender parity requires sustained and coordinated efforts.
Breaking from traditional occupational norms will foster
inclusivity and enhance workforce and system resilience.
The transformation of UPT through the application of new
technologies offers the potential not only for system-wide
improvements but also for enhanced opportunities for
women to participate in all roles, including technical ones.

In some regions, proactive gender initiatives are be-
ginning to show results; for example, Indonesian public
transport organisations train women through academic
programmes, and South America uses quotas. Howev-
er, certain long-standing practices, like seniority-based
scheduling, may unintentionally hinder efforts to create
a more inclusive work-life balance. According to data
compiled from 51 public transport organisations, global
perceptions still reflect male dominance in the industry.

Table 6: Total female UPT workforce representation

OVERALL OVERALL
FEMALE FEMALE DIFFERENCE
SO SHARE SHARE (+/-)
2018 2023
Europe 21% 21% -
LATAM - 23% NA
Asia-Pacific  13% 17% 4%
North 26% 30% 4%
America
MENA - 9% NA
Global 21% 22% 1%
n=51

Table 6 highlights a global trend toward increased female
representation, but progress varies significantly by re-
gion. In Asia-Pacific and North America, the total UPT
female workforce has significantly increased, with both
regions showing a marked reduction in the gender gap in
2023, although men still made up the majority. This trend
was observed in countries like the United States, Canada,
Indonesia, Australia, Japan, Singapore, Taiwan, and Chi-
na. Europe, on the other hand, has a sustained gender
gap in the workforce, although female representation
has slightly increased over the past decade, from 15% in

2009 to 21% in 2023.

() “Regarding the size of the workforce, it increased...units
were upgraded. Previously, the service was not as good,
but now [it is] getting better. [We] are committed to
providing the best services to the customers in Jakarta
and its surroundings. But we still have a lack of skilled
workers. The number of drivers in [a depot] is about
164 drivers per shift. Female drivers are [a very small

portion].” — Transport union representative, Indonesia.

In LATAM, nearly a quarter of the workforce were wom-
enin 2023, but there was not enough data from 2018 to
make a comparison between the two years. Meanwhile,
MENA remains the most male-dominated region, with
a small share, less than 10%, of female workers in 2023,
indicating a substantial gap. However, given historical
data was unavailable during this study’s data collection
phase, it is possible that this figure still represents an in-
crease. The marginal progress globally, from 14% female
representation in 2010 to 22% in 2023, underscores the
influence of regional socio-economic and cultural fac-
tors on gender equity, suggesting a need for continued
targeted efforts in different regions.

2.3.1. Gender and Age Density

Globally, both the survey and secondary data revealed
clear correlations between the workforce’s age distribution
and gender composition. This section examines how the
workforce age structure relates to the proportion of fe-
male employees.

The 55 & older age group consistently has the lowest propor-
tion of female workers, while the 36-54 age group accounts
for the highest. In 2018, female representation was highest in
organisations with a greater share of middle-aged workers and
fewer young or older employees. The male workforce share
was highest in the youngest and oldest age groups.

By 2023, these patterns had shifted. Organisations with a
higher proportion of workers aged 35 & under saw a notable
increase in female representation. This trend appears to be
linked to the recruitment of younger, tech-skilled workers



for roles such as [T, data analysis, operations, and manage-
ment, which aligns with the changes in the 35 & under work
category share discussed in the previous section.

Overall, the data suggests that organisations with a predom-
inantly older workforce continue to have a disproportionately
high male share. In contrast, between 2018 and 2023, the 35
& under and 36-54 age groups in the UPT workforce both
shifted from male-leaning to more gender-balanced trends

(see Figures 6 and 7 for trends in the 35 &under group).

Figure 6: Female workforce share in 35 & under age group

Analysis of the 55 & over age group indicates that older UPT
workforces remain predominantly male, reflecting historical
hiring patterns. However, recent efforts have focused on
recruitment and early-career pathways to secure female
employment in UPT. This is evident in the growing number
of female drivers and engineers, who are often young, newly
educated, and certified professionals entering the work-
force; there are early signs of a closing gender gap within the
newest generation of workers.
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Figure 7: Male workforce share in 35 & under age group
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2.3.2. Work Category and Gender

Most work categories in UPT showed very limited or no
increase in the share of women workers between 2018
and 2023. The only exceptions were modest gains in
driver and frontline support roles. In contrast, manage-
ment roles experienced a decline in female representa-
tion, indicating that while women are entering technical
fields, barriers to leadership advancement remain.

This trend suggests that some women may be transitioning
from administrative roles into more operational or techni-
cal positions. As mentioned above, driver and engineering
& maintenance roles have benefited from targeted efforts
such as early-start academic apprenticeships, open hiring

days, and certification pathways. While these programmes
are beginning to build a more diverse workforce in tech-
nical roles, the sector still has a long way to go to achieve

gender parity (see Figure 8).
Between 2018 and 2023, the gender distribution in

public transport roles showed varied progress. In front-
line support/supervisor roles, there is a persistent gender
gap; male dominance slightly decreased, but female rep-
resentation only grew marginally, indicating slow progress
toward balance. In contrast, administrative roles and the
‘Other’ category (for example, IT and data, cleaning,
etc.) did not experience a decrease in their female rep-
resentation.

Figure 8: Female workforce share across work categories, 2018-2023
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“Arrows point to 2023 figures — the absence of an arrow indicates no change.

KEY SECTION TAKEAWAYS

© Global Female Share Increase: The global average
share of women in UPT rose from 14% in 2009 to
22% in 2023, with much of the growth concen-
trated in the younger age cohort (35 & under).

© Age Shift in Male-Dominated UPT: In 2023,
the 35-54 and 55 & older age groups remained
heavily male-dominated (with a male share of
over 80%), while the 35 & under group showed
the greatest signs of gender diversification, par-
ticularly in digital and administrative roles.

© Differences in Female Representation Across

Work Categories and Age Groups: Women

remain underrepresented in engineering, driv-
ing, and frontline support/supervisor roles, and

female representation in management has de-
clined, despite improvements among younger
workers. This indicates ongoing structural bar-
riers to leadership and technical advancement.

© Impactful Recruitment: While recruitment
pipelines and training schemes have begun to
increase female participation in some opera-
tional roles (for example, drivers), the sector
continues to reflect an 80:20 male—female
split, underscoring the need for sustained in-
vestment in leadership training, technical up-
skilling, and removal of systemic barriers to ca-
reer progression.
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2.4. WORK CATEGORY

The transformation of job categories in public transport
is evident. Companies are shifting from traditional staff-
ing models focused on operational roles to a broader mix
of professional, technical, and strategic roles. The shift
is influenced by service changes, technological upgrades,
and expanding urban mobility demands. Roles in man-
agement, administration, data and digital systems, and
engineering have seen growth. While frontline roles such
as drivers still represent the largest share of employment,
the workforce composition is evolving and diversifying.

(A key focus area is the development of more
flexible, cross-functional roles that allow
employees to work across different areas like
operations and services. This is part of a broader
effort to adapt the workforce to new technologies

and business needs.” - a PTO employer in Chile.

Table 7: Work category increase in size

AVERAGE
INCREASE

WORK CATEGORY

Front line support/supervisors (incl. OCC) 8%
Drivers 13%

Engineering and maintenance support staff ~ 15%

Administration 21%
Others (IT & Data, cleaning staff,...etc.) 28%
Management 34%
(Sample size) (h=27)

2.4.1. Work Category Size

From 2018 to 2023, most organisations reported increases
in the size of their workforce across key job categories (see
Table 7). The largest increases were in management, admin-
istration, IT and data, and engineering roles—ranging from
15 to 30 percent. The smallest change—8% —was seen in
frontline support/supervisors (including operational con-
trol centre). There was no decrease in work category roles
among 27 organisations, reflecting growth agendas and in-
dustry attractiveness. In most of the countries interviewed,
organisations reported that the higher concentrations of
management, administrative, and IT & data roles are a result
of new technology deployment, which is expanding both
services and access to UPT. The steady but slow growth in
driver, frontline support, and engineering roles—in contrast
to the surge in technology and management-focused po-
sitions—reflects how fleet expansion is being leveraged not
Just for capacity but also for broader service improvements.

When examining the overall share of each work category
across the surveyed companies, similar patterns emerge

(see Figure 9).

Most work categories experienced an increase in workforce
size between 2018 and 2023, with the exception of ‘Other’
and frontline support roles. ‘Other’ positions—including IT &
data, cleaning, and electrician staff —continued to represent a
consistent portion of the workforce, accounting for over 20%
in total. However, by 2023, frontline workers comprised just
10% of the workforce, down from 12% in 2018. This decline
has raised concerns, as frontline workers are typically respon-
sible for managing drivers and ensuring day-to-day service
delivery amid increasing system demands. Given the time
period, it is reasonable to attribute some of this stagnation to
the lingering effects of the COVID-19 pandemic, which may

have curtailed broader growth across these roles.




Figure 9: Work category share, 2018 vs. 2023
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2.4.2. Work Category and Service Mode

Public transport bus services remain heavily reliant on
driver-operated control, with minimal automation deploy-
ment. As a PTO employer in Ireland stated:

() “An electric bus doesn’t necessarily mean that we need
more employees, but our fleet numbers increasing
means that we need more drivers, more engineering,
more support employees.”

This highlights the fact that technological change alone
does not always drive workforce growth; rather, expansion
and capacity building often have a more significant im-
pact on staffing needs. Although drivers remain the largest
workforce category, their roles increased by only 10% on

average, suggesting that employment levels in this cate-
gory are not strongly influenced by technological changes.

Considering automation, rail-based UPT systems have
lower shares of drivers than PTOs that incorporate bus
services. Globally, metro services are not entirely auto-
mated, but they have integrated higher levels of auto-
mation than bus services, while having an insignificant
number of layoffs. A 2018 UITP report, World Report on
Metro Automation, projected that metro line automation
could reach up to 3000km worldwide by 2023 (UITP,
2018); new UITP findings from Global Metro Figures
2024 (UITP, 2025) indicate that global rail automation
reached 2,27%m in 2023.



2.4.3. Work Category and Hard-to-Fill Jobs
The survey results indicated that driver recruitment re- KEY SECTION TAKEAWAYS
mains a top priority for PTOs (see Figure 10), reflecting
the continued importance of this role to service delivery
and UPT expansion. At the same time, there has been

© Tech-Driven Job Growth: Between 2018 and
2023, roles in management, IT & data, and engi-
neering increased by 15-30%, driven by techno-

a significant increase in demand for engineering roles,
along with a steady need for additional maintenance and
IT & data personnel. Engineering and maintenance teams

logical adoption and service expansion. Driver and
frontline support roles grew more slowly.

have had to adapt to support the integration of new tech- © Hiring Challenges Addressed: With UPT expansion
nologies and system-wide growth. Interview accounts driving demand for drivers and engineers, many
from transport union representatives and PTAs in Ireland PTOs have tried to address shortages through in-
and South Africa describe how workforce shortages are ternal training, apprenticeships, and targeted re-
being addressed through strategies such as the hiring of cruitment strateges.

immigrant labourers, internal staff training programmes, - : A
6 & Prog © Workforce Composition Shifts: Despite overall

and apprenticeship programmes.

growth in most work categories, the share of front-
Analysing UPT employment trends provides valuable in- 7@ weikers dealined i 10% in 2023 —dewin Gremm
sight into ongoing transformations within the sector. The 12% in 2018 —, raising concerns, given their central
next section builds on these findings by examining the role in driver supervision and service support.

reasons behind retention challenges and turnover rates,
offering a more complete view of the UPT workforce’s

evolution.

Figure 10: ‘Most difficult job to fill’, 2023

Other
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2.5. LEAVING THE WORKPLACE

This section was informed by survey responses to questions
about the UPT employer turnover rate and, more specif-
ically, some of the reasons why former employees are no
longer in their positions, whether voluntarily or involuntarily.

2.5.1. Employee Turnover

Communications

Electronics

The turnover rate is a percentage that represents how many
employees leave an organisation within a specific time peri-
od, usually a year. Among 21 surveyed UPT providers, turn-
over increased from 7% in 2018 to 12% in 2023. The table
below shows that this trend is consistent for both male and
female employees, although women have a slightly higher
turnover rate. Overall, the average recorded turnover rate is
within the healthy range for an industry, especially one that
is undergoing significant operational and structural chang-
es. The source of these changes, ranging from digitalisation
and new technology to evolving workforce demographics
and roles, can often destabilise employee retention. How-
ever, maintaining relatively stable turnover rates during such
n=25 transitions is a positive signal for the UPT sector.



Table 8: Turnover rates in UPT workforce

AVERAGE AVERAGE
TURNOVER TURNOVER
RATE (2018) RATE (2023)

Female 8% 13%

Male 8% 12%

Global 7% 12%

Research shows that turnover is highest within the first
three years of employment, with the main determining
factors including long shifts, holiday and night work re-
quirements, and unsocial schedules (Hom, et al., 2008;
Goodwill, et al., 2012). These conditions have added to re-
duced workplace attractiveness, especially among young
workers and women. There have been successful collab-
orative efforts between public transport unions and man-
agement to address challenging working conditions such
as long hours and rigid work schedules and consequently
mitigate the abovementioned factors, and such initiatives
have gained significant momentum. Across nearly all con-
ducted interviews with union representatives, workers—
supported by effective union negotiations—have begun to
benefit from shorter, more comfortable, and more flexible
working hour arrangements. In Ireland, workers now enjoy
options like a four-day, 30-hour week with full pay and a
universal roster with built-in breaks, tailored to improve
family-life balance. In Chile, unions have secured a re-
duction from a 44-hour to 40-hour workweek, alongside
automation-related role changes, enhancing job quality.
Even in Indonesia, where role adaptation is the focus over
work shifts, workers have benefitted from improved con-
ditions through reassignment and, more recently, training
as technology is introduced. These improvements reflect
the growing trend of effective discussions leading to solu-
tions that sustain service availability and quality while fos-
tering an engaged workforce.

Another factor contributing to turnover in UPT is the
growing competition for skilled talent. Beyond the chal-
lenges of long working hours and sometimes less favoura-
ble working conditions, the sector also faces a limited pool
of qualified workers, which, in turn, creates a high-demand,
low-supply environment. In Ireland, this issue has surfaced
through workforce discussions that reveal deeper con-
cerns. As one worker noted: “We've seen a real struggle in
retaining our technical craft workers, because competitors
are offering significantly higher wages. It’s a constant bat-
tle to keep talent when other firms are actively recruiting
from our workforce.” This perspective underscores the
external pressures UPT employers face in retaining staff,
especially in technical and specialised roles.

> Woman railway worker in India

2.5.2. Exit Interviews

When tackling the issue of employee turnover, it is im-
portant to get a better understanding of the context of
the departures. Exit interviews have become a valuable
tool for understanding why employees leave. These dis-
cussions provide insight into what may have been lacking
in a role and highlight areas where employees felt dis-
satisfied. For departing workers, exit interviews also offer
a chance to reflect on how the role aligned (or failed to
align) with their skills, expectations, and/or career goals.
Misalignment between expectations and role responsibil -
ities is often a key factor in early departures. ldentifying
and addressing these mismatches is crucial for improving
retention and hiring practices.

Figure 11 shows a positive trend in the adoption of exit in-
terviews, which aligns with increasing employer concern re-
garding workplace conditions. Continued adoption will en-
able employers to better understand staff perspectives and
take informed steps to foster transparency, improve con-
ditions, and strengthen employee-employer relationships.

Figure 11: ‘Exit interview’, 2018-2023
61%

50%

50%

2018 2023

n=27




2.5.3 Reasons for Leaving

The survey asked about reasons for employee departures
in 2018 and 2023, yielding 15 responses from exit inter-
views. Below is a graphic depicting the relevance of each
reason based on survey responses.

Figure 12: WordMap of reasons for leaving UPT workplace
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In 2023, working conditions, career opportunities, and
relocation emerged as more significant drivers of de-
parture than in 2018. This suggests that employees are
increasingly influenced by workplace environments and
limited career prospects, which often prompt decisions
to relocate. Meanwhile, retirement, pay, and person-
al needs/reasons were top reasons for leaving in both
years, highlighting their ongoing role in shaping em-

ployee decisions.

Improving employee retention is a shared responsibility.
Clear communication and open dialogue at all levels are
emerging as standard industry practices. When manage-
ment and workers have opportunities to voice their needs
and concerns, it creates a deeper understanding of job
realities and contributes to building a more supportive
and valued workplace.

KEY SECTION TAKEAWAYS
© Increased Employee Turnover: The UPT sector

has demonstrated workforce instability, with
turnover increasing from 7% in 2018 to 12%
in 2023. The slightly higher rate among wom-
en (13%) highlights the opportunity to address

gender-specific factors that may influence

workforce retention.

© Changing Reasons for Departure: In 2023, the
most common reasons for employee departure
included challenging working conditions, lim-
ited career opportunities, and relocation. Pay,
retirement, and personal needs were key drivers

in 2018 and 2023.

© Collaborative Work Improvements: Joint ef-
forts between unions and management have
led to tangible improvements in working con-
ditions, such as shorter, more flexible hours and
higher compensation, enhancing job quality
and employee retention in countries like Ire-
land, Chile, and Indonesia.

© Exit Interview Insights: Exit interviews are be-
ing adopted by an increasing number of UPT
providers, as they offer critical insights into dis-
satisfaction and job-role misalignment.

A special addition to this report—developed
through an international, coordinated effort to
advance public transport—is presented in the fol-
lowing section. It features findings from one-on-
one interviews with public transport stakeholders,
including representatives from PTOs, PTAs, and
unions. These conversations provided valuable
first-hand accounts of how the workforce has
evolved over time, the role of training in support-
ing workforce sustainability, the influence of new
technologies on job functions, and perspectives on
future needs and opportunities across the sector.

P> Women railway workers in India




3. WORKFORCE & TRAINING

3.1. TRAINING AND WORKFORCE
CHANGE

This section brings together insights gathered from in-
terviews with both trade union representatives and em-
ployers in the industry around the world. It explores how
training programmes and workforce composition are
evolving to meet technological advancements, sustaina-
bility goals, and operational demands across public trans-
port organisations. There is a growing global focus on
upskilling in areas such as electric bus maintenance, dig-
italisation, automation, and Al. However, these priorities
are often challenged by regional constraints, including
ageing workforces, gender imbalances, limited resources,
and staff shortages.

3.1.1. Workforce Composition

() “Young applicants are scarce, and night shifts go unfilled.
Flexible schedules help, but women struggle with seniority
rules.” — Transport union representative, Ireland.

Workforce composition reflects regional dynamics
shaped by demographics. In Europe, the applicant pool
has “dropped greatly,” shifting to an employees’ market,
with older workers (in their 40s to early 60s), retirees,
and immigrant labour filling the gaps. Night shifts and
skilled technical roles remain understaffed despite flex-
ible shifts (for example, four-day weeks) and appren-
ticeship programmes, hampered by poaching. Specific
diversity, equity and inclusion (DEI) efforts have resulted
in more female representation in the workforce, but the
industry is still struggling to attract more.

This trend was confirmed by a UPT provider in Asia-Pa-
cific, where, much like in other places, a significant ma-
Jjority of the workforce is over 40 years old, necessitating
adaptation strategies. Pipeline programmes have gained
traction, with younger recruits and female workers gaining
certification and jobs in driver and technical maintenance
positions, but specialised skilled roles like data science and
mechanics of new technology still face shortages. Inter-
viewees predict these jobs will be filled by a more techni-
cally oriented younger generation of employees.

() “We also launched a pipeline programme last year,
Jakartd’s first bus captain school. For the first batch, we
are focusing on women and empowering them to elevate
their skills as bus drivers.” — PTO employer, Indonesia.

() “[Having a large] female workforce is a milestone, but
we must diversify technical roles—school partnerships
are our next step.” = PTO employer, Chile.

New roles have impacted how the workforce structure sup-
ports advancements in UPT while learning to balance inte-
gration in a participatory way. Job security and decent pay
have enhanced conditions and perspectives through joint
management and trade union efforts (ITF Global, 2025).
However, the growing social disconnect in operation-
al worker relations due to new technologies has generated
unease toward adaptation to change. In South Africa, the
high youth unemployment rate has led to targeted recruit-
ment efforts aimed at young workers, particularly in support
of technological adaptation. UPT engineering services are
largely outsourced, but substantial human resources (HR)
are still allocated to maintenance roles, ensuring infrastruc-
ture keeps pace with growing urban mobility demand.

Q “The sensibility, training, formation, and connection with
sustainability [goals] is an important focus [at this time] in
our company, for all people, independent of your position...
it is critical point. On the other hand, attraction of talent is
a focus. Therefore, you must express your connection with
these [sustainability] topics, because the people in the new
talent generation have high expectations regarding these

topics.” = PTO employer, Chile.

KEY SECTION TAKEAWAYS
(>) Demographic Shifts Persist: Public transport work-

forces continue to age globally, with a notable decline
in younger applicants. Despite initiatives like flexible
scheduling and apprenticeship programmes, night
shifts and technical positions remain difficult to fill

© Diversity Efforts Gain Ground: Initiatives to im-
prove diversity have increased women’s partici-
pation in driving and maintenance roles, although
fernale representation in technical specialisations —
such as data science—remains limited. Regional
contrasts are evident, with Chile benefiting from

strong applicant pools, while South Africa is focus-
ing on youth recruitment to address skill gaps amid
high unemployment.




3.1.2. Training Initiatives

Training is a cornerstone of adaptation to technological and
sustainability transitions, but regional gaps in resources and
focus are hindering progress. According to the survey, 9 out
of 12 respondent UPT organisations reported increasing their
digital =and technology-focused training to approximate-
ly 20% of total training activities between 2018 and 2023.
At the same time, all 26 respondents confirmed that they
provide upskilling opportunities for their staff. For example,
in Ireland, workforce training is anchored by safety standards
and key performance indicators. A dedicated technical cen-
tre supports electric bus skill development. However, training
efforts are constrained by limited time, funding, staff capac-
ity, and regulatory hurdles, which restrict the rollout of more
holistic programmes.

() “We'd love to train all our employees on a range of
different things... | think really, for us, the barriers
against us are funding, time, and just—we have a
bus service to run.” = PTO employer, Ireland on
challenges in expanding training resources.

In Indonesia, training programmes have evolved to include
data analytics, artificial intelligence (A, and inclusive pipe-
line programmes that have successfully attracted women to
driving roles. However, older workers face greater pressure to
adapt, and upskilling in maintenance remains limited, despite
anational target of 100% fleet electrification by 2030. Chile
has invested in agile, data-driven training and cross-training,
supported by union agreements, yet the shift from com-
prehensive, system-wide training to more task-specific ap-
proaches has weakened overall institutional knowledge.

() “We have training in excellence and a transformation
towards flexible roles and sustainability as core structures...
We are not only a transport system today —we are
an urban system. Therefore, retraining in the areas of
operation and services is critical. We cannot afford to fail.
Training programmes now emphasise adaptability, digital
skills, and operational excellence to meet these demands.”
— PTO employer, Chile, on training and development.
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> Maintenance crew for Metro Warszawskie, Warsaw, Poland

In South Africa, the national focus has shifted to transport
engineering and automation. However, limited resources
for training—diverted from public administration budgets—
remain a challenge amid high unemployment. This was ex-

plained by urban mobility leaders in South Africa:

() “We have a strong need for more technical and
engineering expertise, but much of the training focus
has historically been on administration. There’s a gap
in developing the kind of engineering skills needed to
maintain and expand transport infrastructure. The
challenge is that public-sector training programmes
often lean toward policy and administration, but
we need hands-on, technical skills to support the
growing mobility demands of the city.”

Most employees and some employers mentioned that there
is an opportunity to reactivate engagement, not just with
management regarding changes, but also with the entire
workforce, as digitalisation is used as a tool for both parties.

() “Training is often provided in leadership and
service provision. The impact of the training is
good for the company and service provision.
Without training, service provision will not be
good. [In terms of | time allocation for training, the
allocation is [made for] all divisions.” — Transport
union representative, Indonesia.

KEY SECTION TAKEAWAYS
OTraining as a Strategic Imperative: Many UPT

organisations have significantly increased their in-
vestment in digital and technology training since
2018, with upskilling recognised as essential for
workforce sustainability and service quality.

© Ongoing Structural Barriers: Despite progress,
many systems continue to face constraints
such as limited funding, lack of time, staffing
shortages, and restrictive regulatory frame-
works that prevent broader implementation.

(> Regional Variability in Delivery: Ireland focus-

es on electric bus training centres, Indonesia

integrates Al and analytics through inclusive
pipeline programmes, and Chile applies agile,
sustainability-focused retraining. Still, gaps re-
main— particularly for older workers and in es-
sential technical areas such as maintenance.




4.NEW TECHNOLOGY

This section explores the transformative effects of new tech-
nologies and climate initiatives on the workforce, highlighting
innovations led by employers and employee perspectives. As
Al, automation, and electric buses reshape job functions, cli-
mate strategies are driving a push toward sustainability. How-
ever, challenges persist in the form of infrastructure limita-
tions and inconsistent employee engagement.

41. INTRODUCTION AND IMPACTS

New technologies are redefining workforce structures across
regions, while simultaneously bringing needed advancements
to service provision. In Ireland, electric buses and an automatic
vehicle location (AVL)-linked ticketing system have decreased
the need for maintenance and fuelling staff but spurred demand
for project management and IT roles, necessitating retraining of
engineering teams. While workforce size has remained stable,
employees, especially in maintenance and engineering roles,
must acquire new skills to work with electric bus technology.
To address these changes, accredited technical training centres
have been established to provide courses on EV maintenance
and repair. In Indonesia, the introduction of cashless payment
systems initially resulted in job losses. However, many staff
were successfully reassigned to customer service roles. With
a national target of 100% electrification by 2030, the need
for EV-related technical skills is expected to grow significant-
ly. Employee satisfaction has reportedly improved since 2018
due to better training, union collaboration, and pilot electric bus
projects, although concerns remain about past mismanage-
ment and the uncertain effects of future automation.

() “We are actively hiring specialists in transport policy,
planning, sustainability, and intelligent transport sys-
tems, particularly in areas like Al-driven fleet man-
agement and EV maintenance. However, adaptation
remains a hurdle for our older workforce. Many have
spent decades working with traditional diesel buses
and manual operations, so transitioning to digital tools
and automation is not easy. Change management is a
significant challenge, as we need to ensure that our ex-
perienced employees are not left behind while integrat -
ing new technologies.” — PTO employer, Indonesia.

() “The new technology used is a tapping system (tapping
using the cashless card—previously paper-based
tickets were used)... There was no significant impact
(no layoffs). The workers who were previously involved
in the paper-based ticket work have been given
other types of work (other roles) such as monitoring
and providing assistance to customers in need.” —
Transport union representative, Indonesia.

New automated rail lines in Chile have boosted the number of
overall work categories, but with reduced numbers of workers per
line compared to the conventional lines (Union representative,
Chile). The Chilean operator is integrating digital technologies
and data analytics to optimise its operations, driving the need for
new skill sets and retraining employees for flexible positions. Di-
rect employment levels remain stable, supported by incentives
such as shorter work weeks to offset autormation impacts.

Q “One of the key things during these negotiations on

the new management system with the automated and
conventional [metro] lines is that for new workers, they will
be directly inserted into these new roles. But for long-ten-
ured workers, it's a voluntary transfer. So, if the worker
wants to remain in their current position on a conventional
line, they can choose to do so, as the company still needs
those roles. However, if workers want to transition and get
trained for multifunction roles, they can, with an increase
in wages as an incentive”~ Public Transport union, Chile.

In South Africa, Al is being gradually introduced across UPT
systems. Voice assistants enhance access to information, and
road maintenance machinery is replacing manual labour via
natural turnover overseen by unions. A new Al support unit
has also been established to help staff access internal policies
and guidance more efficiently.

Across various regions, employees expressed a number of
concerns, including privacy issues with fatigue detection, job
insecurity, skill gaps, rushed rollouts driven by political inter-
ests, poor communication, and subcontracted worker exclu-
sion. In this context, trade unions play a crucial role—negoti-
ating role mergers and protecting vulnerable workers.

KEY SECTION TAKEAWAYS

© Technology Driving Workforce Change: Electric
buses, automation, and Al are reshaping UPT jobs.
While demand for fuelling and maintenance roles
is declining, new opportunities are emerging in [T,
project management, and EV-specific roles. Re-
training is critical —particularly for older workers—
and must be supported by effective social dialogue.

(>) Region-Specific Approaches: Indonesia has minimised

displacement through staff reassignment, Chile is
maintaining workforce stability through incentives and
retraining, and South Africa is integrating technology
gradually to protect jobs amid high unemployment.

© Workforce Concerns Require Engagement: Across re-
gions,employee concerns centre onjobinsecurity, rushed
techrollouts, digital upskiling gaps, and privacy issues. Ad-
dressing these issues will require sustained communica-
tion, inclusive planning, and strong union involvement.




5. CLIMATE ACTION

Climate action agendas within the transport industry are
advancing through the setting of goals to decarbonise
transport and adapt to new climate realities. The develop-
ment and promotion of cleaner, more sustainable modes
of transport, such as public transport, are crucial to reduc-
ing personal car use and associated emissions. The shift to
transport modes such as public transport is referred to as
a modal shift. Investment, made possible through political
will and the urgent need to limit global warming, is the key
driver in supporting effective and long-lasting change, en-
abling the increased use of public transport.

Modelling by the ITF and C40 suggests that in just five
major global cities, climate-focused public transport in-
vestment could generate 650,000 jobs. Moreover, the
study indicates that doubling public transport usage by
2030 could generate tens of millions of new jobs globally
(ITF & C40, 2021). While UPT already employs millions
of people, sustained workforce growth both supports and
is reinforced by long-term investment in public transport.

5.1. UPT INVESTMENTS

Public transport providers are taking widespread and cre-
ative steps to embed climate action into their operations.
The most common intervention is the integration of elec-
tric buses, but other efforts are emerging—for example,
beehives and rainwater retention systems in Ireland and
flexible workplace transfers in South Africa that reduce
commute times and improve work-life balance. Table 9
categorises thematic areas where investments are being
made in climate action-related interventions.

Table 9: UPT investments

RESILIENCE [ CAPACITY

BUILDING DECARBONISATION

BUILDING

Technical Electric buses

upskilling

Solar/wind
power

Automation and
digitalisation

Sustainability
training

Charging infrastructure

Promotional Intelligent fleet  ESG integration

campaigns management

Partnerships & Digital Eco-friendly

collaboration  competency administrative
operations

The majority of investment is going toward electric buses
and charging infrastructure, aimed at eliminating tailpipe
emissions. Parallel investments in workforce training are
equipping staff with new competencies in EV systems,
Al, and sustainability practices.? In Chile, these efforts
are integrated across job categories using environmental,
social, and governance (ESG) frameworks, encouraging
more flexible and inclusive roles. In Indonesia, active pro-
motion of public transport usage has been made possible
through service improvements and real-time tracking in
apps like Google Maps. Systems are enhancing resilience
with eco-driving training to curb diesel use and explor-
ing solar energy potential, while efficiency is improving
thanks to intelligent fleet management, real-time pas-
senger updates, and automation, all designed to increase
ridership and streamline operations.

Q “The biggest [investment] would be for the
introduction of fully electric buses and the building
of charging depots, which has also introduced a
huge number of project management roles and
increased training programmes for drivers and
engineers.” — Public transport employer, Ireland.

() “To some extent, our hand is also forced... South
Africa has gone through a very long period of load
shedding of energy insecurity... it was also with
that as a backdrop that we understood that we
needed to make [electric bus charging facilities]
more energy resilient.” — Public transport

employer, South Africa.

P Women railway workers in India

2 The Clean Bus Europe Platform under the European Commission’s Clean Bus Deployment Initiative outlines implications on the workforce, training, and new skills required in new

technology adoption (Clean Bus Europe Platform, 2025).



5.2. IMPACTS OF NEW TECHNOLOGY
ADOPTION

As noted in the previous section, investment is essen-
tial to achieving climate action goals through cleaner and
more efficient public transport systems. While outwardly,
this is reflected in the integration of new technologies, it
is equally important to consider the subsequent internal
shifts taking place within the workforce.

Improved Driver Conditions and Collaboration: Quieter
cabins in electric buses enhance driver comfort, a change
that helps smooth the transition. However, the move to-
ward electrification and broader sustainability initiatives
introduces various complexities, which makes social dia-
logue all the more essential in addressing these changes.
It is important for management to support ongoing social
dialogue and sustain efforts in maintaining infrastructure
and human resources, while simultaneously working to-
ward achieving targets linked to the Sustainable Devel-

opment Goals (SDGs).

() “[Electric buses] are cleaner, quieter, and better
for the city. There’s a real effort to reduce
emissions...but it feels like management is more
focused on meeting targets than actually making
sure the transition works smoothly for drivers.” -
Transport union representative, Ireland.

Role Shifts and Training Gaps: The move to electric bus-
es and digital operations pivots supervisor and mechanic
roles toward managing digital systems, while driver re-
sponsibilities evolve alongside new technology. However,
training has sometimes fallen short, leaving workers un-
prepared for these expanded duties; improvements are
underway.

() “The rapid growth of Al, automation, and
digitalisation in public transport requires
continuous upskilling. Employees need training
in data analytics, intelligent transport systems,
and digital operations to enhance efficiency and
customer service.” — Public transport employer,
Indonesia.

Service Amid Workplace Adjustments: Timely services
increase efficiency, which operators see as a driver of
reliability. However, they acknowledge the added ten-
sion and isolation from contactless systems, which has
prompted efforts to balance service goals with employee
well-being.

Cost Savings and Sustainability Gains: By reducing ad-
ministrative costs and environmental impact, employers
are strengthening system resilience, even as they work
to ensure staff remain connected to these achievements.

() “[We] are investing in EV training programmes,
sustainable transport policies, and partnerships with
green technology providers and circular economy
supply chains such as reusable merchandise and
souvenirs.” — Public transport employer, Indonesia.

Employers are making strides in sustainability and workforce
support, improving conditions and creating opportunities,
while navigating hurdles like training delays and isolation to
keep the transition equitable and effective.

Whether it is new technology or climate action initiatives,
public transport organisations and workers alike recognise
the need to lessen the negative impacts of interventions,
fostering a just transition that prioritises fairness in this shift.
Across all countries interviewed, the need for cooperation
and open dialogue were emphasised, to ensure every voice
is heard on issues like implementation, training, and job cre-
ation or transformation. All of these topics should be viewed
through the lens of fair pay, reasonable hours, safe con-
ditions, and better work-life balance to equitably support
workers and the services they provide on a daily basis.

KEY SECTION TAKEAWAYS

© Green Investment with Workforce Benefits:
Public transport providers are investing in elec-

tric buses, charging infrastructure, and sus-

tainability training to support decarbonisation.
These efforts improve working conditions—
particularly for drivers—and create new roles in

EV and digital systems.
© Challenges in the Transition: Technology adop-

tion should align with timely training, infrastruc-
ture readiness, and worker preparedness. Em-
ployers are working to balance cost efficiency,
environmental goals, and worker well-being to
ensure an equitable transition.

> Bus driver in a HOCHBAHN electric bus in Hamburg, Germany



6. UNION SUPPORT AND FUTURE

NEEDS & OPPORTUNITIES

6.1 SOCIAL DIALOGUE AND COOPERATIVE
EFFORTS

Unions and employers across public transport organisations are
actively engaging in social dialogue to navigate technological,
environmental, and social transformations. Unions can play a
vital role in advocating for workers' rights while collaborating with
employers to promote fair and inclusive employment practices.

The survey results show that the strongest areas of successful
social dialogue include workplace policy development, work-
force training, safety oversight, inclusivity efforts, and produc-
tivity improvements. Examples such as collective agreements,
joint training programmes, and safety trustees demonstrate
how partnerships between unions and employers can align in-
terests, enhance skills, and uphold labour standards. Interview
insights support this, revealing that social dialogue often play a
decisive role in ensuring a just transition for the workforce.

Gender equity and improved working conditions are also core
concerns for social dialogue. These initiatives aim to support
female recruitment and employee retention, while also pro-
moting women to leadership positions. In South America,
cross-functional roles in UPT organisations have contributed
to greater gender diversity.

Unions also foster collaboration between workers and manage-
ment. Working closely with the public sector and operators, unions
ensure that electric bus adoption is accompanied by proper worker
training. Employers in South Africa note that union collaboration
aligns technology integration with productivity goals, using natural
turnover to adopt new systems without displacing workers.

KEY SECTION TAKEAWAYS
© Social Dialogue Fostering Change: Trade un-

ions play a central role in navigating automation
and climate change by securing job protection,
negotiating dual-function agreements, and pro-
moting structured dialogue.

© Partnerships that Deliver Results: Social dia-
logue efforts have led to joint training, safety
oversight, and inclusivity initiatives, strengthen-
ing both worker protection and service delivery.

© Gender Equity and Training Access: Unions
support gender-diverse leadership pipelines and
champion expanded training for electric bus

maintenance and digital skills, ensuring workers
are prepared for evolving roles.

6.2. FUTURE THREATS AND OPPORTUNITIES

The interviews from union representatives and employers
highlighted a dynamic future for public transport organi-
sations, driven by technological, environmental, and work-
force shifts. These changes present both threats and op-
portunities that will shape the industry in the coming years.

The most significant staffing opportunities are tied to in-
novation and diversification strategies. Programmes like
apprenticeships and graduate schemes are helping attract
talent in key areas such as driving, IT, and engineering,
Stable employment, supported by collective agreements,
fosters workforce retention. Meanwhile, service expan-
sion and growing adoption of Al and automation is fuelling
demand for roles in project management, maintenance,
and sustainability. Green skill development is also attract-
ing environmentally conscious jobseekers. Growth is an-
ticipated in IT and executive positions to support electric
bus operations; UPT stakeholders in Indonesia, Chile, and
South Africa expect increased future demand for Al spe-
cialists, data analysts, and EV experts.

However, staffing challenges persist. Many regions report
shortages of qualified staff—particularly drivers, engineers,
and mechanics. The average age of UPT workers is around
50, raising concerns about digital adaptation and retire-
ment. Older workers often struggle with Al and digital
tools, while at the same time, it is challenging to recruit
younger, technically skilled workers—for roles such as data
analysts, cybersecurity experts, and EV technicians—,
even amid high unemployment. This highlights a discon-
nect between the available workforce and the evolving
needs of the industry. Employee turnover rates increased
between 2018 and 2023, spurring concerns of an initial
Jjob displacement shock of technological transitions in the

UPT workforce.

The introduction of new technology has led to lost jobs
due to inadequate preparation and complete replacement
of job functions. One example is the introduction of pa-
perless ticketing leading to layoffs. Furthermore, concerns
exist regarding long-term job security, as the transition to
electric buses reduces maintenance requirements. Em-
ployers in some regions have acknowledged that despite
electrification, there has been no significant increase in
employee numbers.

Economic and funding challenges threaten the sustain-
ability of UPT providers. Training resources in financial
terms, time, and available content are all areas where im-
provement is desired by both employers and employees.
The loss of knowledge transfer also presents a significant
risk, as there are reduced opportunities for older workers
to mentor younger employees, potentially threatening the
long-term development of workforce expertise.



Future workforce needs are being reshaped by the push
for more flexible shift systems, work-life balance, and
inclusive employment practices. Employers and employ -
ees share a common vision of continuous career devel-
opment, which is supported by ongoing training and skill
enhancement to ensure alignment with evolving industry
demands.

Expansion projects will drive workforce growth. This is
complemented by climate leadership and sustainabili-
ty efforts positioned to provide additional benefits for
workers and communities. Fundamentally, diversity and
talent development initiatives are expected to strength-
en the workforce, which, in turn, will strengthen service
provision. This will help make our transport systems ready
for innovative transformations, backed by an agile and
skilled workforce.

KEY SECTION TAKEAWAYS

© Workforce Pressures Intensify: Automation, an
ageing workforce, persistent skill gaps, and lim-
ited training budgets are straining recruitment
and retention, while turnover continues to rise.

© Specialised Roles on the Rise: Technological
and green transitions are creating new oppor-
tunities in IT, Al, EV maintenance, and data
analysis, as described by Indonesia, Chile, and
South Africa, indicating a global trend.

© Strategies for Resilience: Future-ready work-
forces will depend on flexible scheduling, on-
going training, and improved work~life balance,
along with health and safety protections and
targeted diversity initiatives to sustain public
transport systems throughout ongoing trans-
formation.

> Woman railway worker in India

CONCLUSION

This report presents a comprehensive picture of
the global UPT workforce in a period marked by
profound transformation. Across all regions, pub-
lic transport systems are adapting to intersecting
pressures—climate imperatives, rapid digitalisation,
shifting demographics, and evolving service expecta-
tions. Amid these changes, a key insight has emerged:
the resilience and sustainability of public transport
are inextricably linked to the quality, preparedness,
and inclusivity of its workforce. The transition to
electric buses, Al-driven systems, and automation
is not only reshaping operational demands but also
redefining the roles, skills, and expectations of those
who keep transport systems running. While technol-
ogy has the potential to enhance service quality and
environmental performance, its adoption must be
done in dialogue with trade unions to avoid worker
displacement and social disconnection. Workforce
shortages, ageing employee profiles, and persistent
skill gaps continue to challenge the sector’s stabili-
ty. Nevertheless, these challenges are also catalysing
innovation. Unions and employers are increasingly
collaborating to develop training pipelines, secure
Job protections, and expand opportunities for under-
represented groups, especially women and younger
workers. Such efforts underscore the importance of
social dialogue and roundtable discussions in build-
ing a just and future-ready transition. As the sector
accelerates toward achieving climate goals, work-
force development must remain a strategic priority.
Investments in clean technologies must be matched
by investments in people—through inclusive recruit-
ment, targeted upskilling, and equitable working
conditions. At the same time, public transport can
play a pivotal role in fostering green jobs, supporting
community resilience, and promoting urban sustain-
ability. Ultimately, the future of public transport will
be shaped, not only by innovation and infrastructure,
but also by its ability to value, retain, and empower
those who operate, maintain, and manage it. With
strong partnerships between governments, employ-
ers, and trade unions, the sector is well-positioned
to meet today’s challenges and seize tomorrow’s op-
portunities—creating a public transport system that
is efficient, equitable, and enduring.
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