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FOREWORD 
DARREN CAPLAN, CHIEF EXECUTIVE, RAILWAY INDUSTRY ASSOCIATION  

Rail has the potential to transform economies and societies, delivering real benefits for people, 

businesses, and the environment. 

In the UK, previous research carried out by Oxford Economics on the economic contribution of rail 

showed that in 2019 the railway industry supported £43 billion GVA in economic growth, 710,000 jobs, 

and £14 billion in tax revenue. For every £1 spent on rail £2.50 of income is generated in the wider 

economy. However, these figures alone do not tell the full story. 

The railway also delivers a wide range of additional economic, environmental, and social benefits 

across the UK, facilitated by a strong and vibrant rail supply sector. This new study, commissioned by 

the Railway Industry Association (RIA) and carried out independently by Oxford Economics, examines 

these benefits and presents a number of new insights into the impact of UK rail. 

Rail connects people and places – delivering economic benefits for rail customers whether they be job 

seekers, commuters, visiting friends or family, leisure travellers, or freight companies. This study finds 

that time savings on commutes derived from public transport are significant. For example, annually 

they could be worth around £226 million in Birmingham, £229 million in Leeds, and £295 million in 

Manchester. Results from the report also show that wages in Manchester and Leeds could rise by up 

to £860 per person if journey times between the two cities are cut by 20 minutes. In Scotland alone, 

up to 8,200 additional jobs could be supported by reduced journey times. 

Rail also supports social mobility and integration, contributing to levelling up. These social benefits are 

substantial and varied. As well as supporting leisure opportunities, rail links improve public health by 

providing access to healthcare facilities and by encouraging walking and cycling to and from local 

stations. 

The study also provides further evidence that investing in the UK rail network is an effective way to 

progress efforts to meet environmental targets. For instance, electrifying a traditionally-fuelled rail 

route would result in a 66% reduction in CO2 emissions, in a transport mode which accounted for only 

1.4% of the UK transport sector’s CO2 emissions, but 9.5% of all passenger kilometres. This illustrates 

rail’s essential place in the effort to achieve Net Zero. 

We are also proud to have worked together with industry partners on this report, who have all 

contributed with case studies that bring these benefits to life – showing real life examples of rail 

suppliers making a positive contribution to commuters, communities, and the environment. Thank you 

to Costain, Knorr-Bremse, Skanska, Trainline, VolkerRail, and Worldline. 

While the Coronavirus pandemic has had a significant impact on the passenger railway industry, 

national rail ridership is now recovering, regularly reaching over 90% of pre-Covid levels. However, rail 

suppliers stand ready to work with wider industry partners to continue to overcome current financial 

challenges and economic pressures by focusing on growing revenue, cutting costs, and maximising 

benefits for all. Indeed, the growth prospects of rail are strong, and are also supported by the 
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Government’s £96bn Integrated Rail Plan, which – when implemented – will result in further economic, 

environmental and social benefits for millions of people.  

Furthermore, the development of Great British Railways presents a once in a generation opportunity 

to maximise benefits across the entire network. The Whole Industry Strategic Plan, the 30-year 

strategy for UK rail, must therefore be ambitious and set the pace for years to come. 

We hope that the results presented in this study are not only useful, but also inspiring. The report 

highlights not only what UK rail already delivers, but also the additional benefits it has the potential to 

deliver. We need to take the post-pandemic opportunity to invest in what is a key sector, bringing 

benefits to the country’s economy, its people, and the environment. 

 

Yours sincerely, 

 

 

Darren Caplan 

Chief Executive, Railway Industry Association 
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EXECUTIVE SUMMARY 
As passengers return to the UK rail network following the period of unprecedented disruption brought 

about by the Covid-19 pandemic, there is an opportunity for the industry to highlight the role that the 

UK’s rail network plays in facilitating economic growth. 

Rail also delivers significant environmental benefits to the UK. The rail network has started to 

decarbonise to reach the Government’s target of Net Zero by 2050, but meeting the UK’s Net Zero 

ambition will require faster investment into the rail network.  

Further to this, rail promotes social mobility and contributes to the Government’s levelling-up 

strategy. 

This report highlights some of the wider economic, environmental, and social benefits of rail, building 

on our 2021 report on the economic footprint of the UK rail sector. Our key findings are: 

Increased use of rail generates benefits for the UK economy by improving productivity and 

labour market outcomes. 

• TIME SAVINGS: public transport generates around £1.4 billion in time saving benefits every year 

for commuters in six of the UK’s largest cities from reduced congestion.1 

• HIGHER WAGES: reducing journey times between Manchester and Leeds by 20 minutes could 

increase wages by approximately £600 per worker per year. 

• JOB OPPORTUNITIES: a 10% reduction in regional journey times could support from 1,950-

12,600 jobs dependent on the area. 5,900 jobs could be supported in Scotland, for example. 

Rail has a lower environmental impact than other modes of transport, and new technology will 

only reduce this. 

• LOW-CARBON TRAVEL: by 2050 electric trains will produce 14 times fewer emissions than 

conventionally fuelled trains.2 

Access to the rail system supports social mobility and improves public health. 

• PUBLIC HEALTH: £115 million per year in healthcare cost savings could be generated by 

improving public transport in six of the UK’s largest cities. 

• ACCESS TO SERVICES: in addition to the economic benefits from accessibility, those with better 

public transport links are more likely to have access to services and participate socially. 

 

 

 

1 The six cities considered in our analysis are the Local Enterprise Partnerships (LEPs) London, Greater Manchester, 

Leeds City Region, Greater Birmingham and Solihull, Liverpool City Region, and Sheffield City Region. Benefits 

figure is based on the mid-point of £0.97-£1.9 billion 

2 Estimates are heavily influenced by the UK’s electricity generation mix.  
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The UK’s rail network plays a central role in supporting its economy.  

Oxford Economics’ 2021 report highlighted the economic activity supported by the UK rail sector. In 

2019, the rail sector contributed £43 billion to the UK economy in terms of gross value added. This 

activity was associated with 710,000 (employee and self-employed) jobs across the country—

compared to an estimated 600,000 in 2016—and £14 billion in tax revenues.  

The rail sector’s total contribution to the UK economy (£43 billion) was 3.5 times the £12 billion gross 

value added contribution to the UK economy generated by the railway system itself. This means that, 

for every £1 worth of work on the network itself, a further £2.50 of income is generated in associated 

industries, their suppliers, and firms supported by railway workers’ wage-funded spending.  

These key figures are higher than Oxford Economics’ previous study, considering the economic 

footprint of the rail sector in 2016, when the total contribution to the UK economy was put at £36 

billion, and the total jobs footprint at 600,000, with every £1 of work on the network itself supporting 

£2.20 of income elsewhere. 

But the UK’s rail network plays a wider role in supporting its economy by efficiently connecting 

people and places bringing a range of additional benefits.  

Rail access to centres of economic activity helps to ease 

congestion elsewhere on the transport network. Moving 

people efficiently across the country, to and from cities and 

major transport hubs, contributes to economic growth and 

labour market outcomes as people have more time to 

spend working or pursuing leisure activities. For example, 

the time savings for commuters derived from public 

transport in six of the UK’s largest cities are worth around 

£1.4 billion each year.  

The benefits of new rail lines are not just limited to its 

users. Freeing up capacity on existing networks has brought “secondary” benefits to passengers that 

do not use the new lines. In fact, the secondary benefits supported by High Speed 1 (HS1), as users of 

the existing Southeastern network enjoyed journey time and frequency improvements, were estimated 

to be almost as large as the direct benefits of the project. There is also more capacity for rail freight, 

which supports important economic and environmental benefits across the UK. Each freight train is 

estimated to take an average of 76 lorries off the road network, resulting in an estimated 7 million 

fewer lorry journeys per year already. 

£1.4 billion 
The midpoint for value of 

time savings for commuters in 

six UK cities arising from 

public transport per year. 
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The rail network contributes to the distribution of 

economic activity throughout the UK by connecting 

workers and businesses. Improved transport connections 

reduce the effective distance between firms and between 

workers and firms, which supports UK productivity by 

generating benefits for businesses through improved 

opportunities for sharing, matching, and learning. HS1, for 

instance, generated an estimated £1 billion in 

agglomeration benefits, the majority of which were in Kent. 

When considering the potential agglomeration benefits of 

future rail improvements, evidence suggests that reducing 

journey times between Manchester and Leeds by 20 

minutes could be worth between £340 and £860 in 

increased wages for workers in these cities each year, or 

£600 at the midpoint of this range. 

Access to the rail network is associated with improved 

labour market outcomes as passengers with good 

connections are more likely to find and remain in 

employment. Reduced regional journey times could 

support an additional 1,950-12,600 jobs dependent on the 

area, based on the midpoint of the ranges included in Fig.1. 

Fig. 1. Examples of the estimated impact of a 10% reduction in travel times in UK regions and 

cities3 

UK regions 

Jobs 

Lower bound 

(0.13% increase 

in employment) 

Jobs 

Upper bound 

(0.3% increase 

in employment) 

UK cities 

Jobs 

Lower bound 

(0.13% increase 

in employment) 

Jobs 

Upper bound 

(0.3% increase 

in employment) 

Greater London 7,600 17,600 Glasgow 1,200 2,780 

South East 6,300 14,500 Bristol 770 1,770 

North West 4,900 11,400 Sheffield 700 1,620 

East of England 4,200 9,700 Edinburgh 690 1,590 

West Midlands 3,900 9,000 Leicester 590 1,370 

South West 3,900 8,900 Cardiff 500 1,150 

Scotland 3,600 8,200 Coventry 430 990 

Yorkshire & The Humber 3,500 8,000 Aberdeen 390 890 

East Midlands 3,000 7,000 Hull 370 840 

Wales 1,900 4,400 Bournemouth 360 840 

North East 1,500 3,500 Derby 330 770 

Northern Ireland 1,200 2,700 Portsmouth 320 750 

 

3 It must be noted these different regions and cities should be considered in isolation as decreasing journey times 

by 10% across the country would be a substantial undertaking, while infrastructure projects reducing journey 

times in individual cities or regions are more realistic.  

£600 
The midpoint wage increase 

for workers in Manchester 

and Leeds if journey times are 

reduced by 20 minutes. 

 

 

1,950-12,600  
The number of jobs that 

could be supported by a 10% 

reduction in regional journey 

times based on the midpoint 

of a range for each UK region. 
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The UK rail network will play a significant role in the UK’s environmental goals. 

Rail provides the cleanest mode of transport for most 

journeys, producing fewer greenhouse gas emissions and 

pollutants than other modes of transport per passenger. 

The UK’s rail sector accounted for 1.4% of the UK transport 

sector’s CO2e emissions in 2019, but 9.5% of all passenger 

kilometres, so will play an important role in the UK’s Net 

Zero ambitions.  

Carbon emissions from conventionally fuelled trains—using 

diesel locomotion—have been found to be 2.6 times lower 

than conventionally fuelled cars per passenger. But 

electrifying rail routes reduces emissions by two-thirds, highlighting the continued importance of 

investment into the UK rail network. And this difference is expected to rise in the future, with electric 

trains expected to produce 14 times fewer emissions and hydrogen trains five times fewer emissions 

than conventionally fuelled trains by 2050. Using a combination of electric, hydrogen-powered, and 

battery hybrid trains—all while encouraging travellers to travel by rail over personal vehicles—will 

contribute to emission savings in the UK and meeting the Net Zero goals. 

The social mobility and inclusion supported by the UK rail network contributes to Levelling Up. 

The Government’s Levelling Up strategy aims to address social mobility, connectivity, and 

placemaking. By connecting people and places, the UK rail network supports social and leisure 

opportunities. A lack of mobility is linked with social disadvantage and exclusion, with around 1.5 

million people estimated to be in “transport poverty”. Those with good transport connections have 

been found to be more likely to access healthcare and social services and participate socially.  

Public transport has also been found to support improved 

public wellbeing and health outcomes, with passengers 

walking to and from stations, and providing better access 

to healthcare facilities. Improving transport connections 

was found to result in, on average, an additional six 

minutes of exercise per week for residents by an Australian 

study as more people walk or cycle to and from local 

stations. This additional exercise generates healthcare cost 

savings of £8 per resident. This would result in a saving of 

£115 million in healthcare costs if applied to the adult 

population of six of the UK’s largest cities. 

 

1.4% 
The UK rail sector’s share of 

UK transport CO2e emissions, 

while it accounts for 9.5% of 

all passenger kilometres. 

 

 

£115 million 
The healthcare cost savings of 

six additional minutes of 

exercise per resident, per 

week from improved public 

transport across six UK cities. 
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1. INTRODUCTION 
This report investigates the economic, environmental, and social benefits of the UK’s rail sector 

through a comprehensive review of relevant literature, case studies, international comparisons, and 

descriptive statistics. The report seeks to capture the wide-ranging benefits of the UK’s rail sector by 

covering a number of topics across the economic, environmental, and social spheres (Fig. 2). 

Fig. 2. The wider benefits of the UK’s rail sector covered in this report 

Economic benefits Agglomeration 

benefits 

Reduced congestion Transport accessibility 

and employment 

Environmental benefits Greenhouse gases Air quality Space requirements 

Social benefits Social mobility Wellbeing and health  

 

THE UK RAIL SECTOR 

The UK rail sector is much larger than just a transport system. While the UK’s rail transport system 

comprises Network Rail, mainline passenger and freight operations in Great Britain, Northern Ireland 

Railways, and urban ‘metro’ networks, its rail sector also contains an extensive supply chain. This 

includes all the companies supporting the network: suppliers of goods, services, and construction 

work to the UK rail transport system, exports of rail-related goods and services, and the entire UK-

based supply chain helping to support that output. These companies exported £600 million of rail-

related goods and services in 2019, contributing to the Government’s ‘Global Britain’ vision.4 

Passenger demand has continued to rise across the UK. The latest numbers from the Office of Rail and 

Road (ORR) reveal nearly 1 billion rail passenger journeys were made across Great Britain in the past 

year (1 April 2021 to 31 March 2022). Use of the rail network is nearing pre-pandemic levels (Fig. 3).5 

Data from the Department for Transport (DfT) show that in the second-week of August 2022 (the most 

recent available data), the number of rail journeys across the country (National Rail) was, on average, 

equal to 92% of the number of journeys during an equivalent period before the Covid-19 pandemic.6 

 

4 Oxford Economics, “The Economic Contribution of UK Rail”, RIA, 2021 

5 ORR, “Passenger rail usage”, 2022 

6 DfT, “Transport use during the coronavirus (COVID-19) pandemic”, 2022 

https://www.riagb.org.uk/ria/Newsroom/Press_Releases/Rail_Sector_Deal_UK_Exports_Survey.aspx
https://dataportal.orr.gov.uk/statistics/usage/passenger-rail-usage/
https://www.gov.uk/government/statistics/transport-use-during-the-coronavirus-covid-19-pandemic
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Fig. 3. National Rail usage in the UK compared to equivalent periods before the pandemic 

 

In the context of the Government’s environmental targets and plans to decarbonise transport, the 

need for policies to incentivise rail travel and support its growth have been identified in the 

Government’s Williams-Shapps Plan for Rail and the Transport Decarbonisation Plan.7,8 

 

THE ECONOMIC CONTRIBUTION OF UK RAIL (OXFORD ECONOMICS’ 2021 REPORT) 

This report builds upon Oxford Economics’ 2021 publication The Economic Contribution of UK Rail, 

which examined the economic contribution of railway-related activity to the UK economy.9 The latest 

in a series of analyses from Oxford Economics measuring the economic contribution of the UK’s rail 

sector, its focus was on the economic activity supported, directly and indirectly, by the demand for 

rail-related goods and services in the UK. It did not consider the wider economic, environmental, and 

social benefits the UK rail sector provides to the UK economic society, which are now investigated in 

this report. 

The report estimated that, in 2019, the UK rail sector contributed £43 billion to the UK economy in 

terms of gross value added. This activity was associated with 710,000 (employee and self-employed) 

jobs across the country—compared to estimated 600,000 in 2016—and £14 billion in tax revenues.  

The rail sector’s total contribution to the UK economy (£43 billion), including its indirect and induced 

impact, was 3.5 times the £12 billion gross value added contribution to the UK economy generated by 

the railway system itself. This means that, for every £1 worth of work on the network itself, a further 

 

7 Department for Transport, “Great British Railways: The Williams-Shapps Plan For Rail”, 2021 
8 Department for Transport, “Decarbonising Transport: A Better, Greener Britain”, 2021 

9 The scope of the rail sector in this analysis includes train operators and rail infrastructure providers (“railway 

system”), suppliers of assets, goods, and services to railway systems at home and overseas (“rail supply sector”), 

and on-station retailers catering for railway passengers. 

https://www.riagb.org.uk/RIA/Newsroom/Publications%20Folder/OE_2021.aspx
https://www.gov.uk/government/publications/great-british-railways-williams-shapps-plan-for-rail
https://www.gov.uk/government/publications/transport-decarbonisation-plan
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£2.50 of income is generated in associated industries, their suppliers, and firms supported by railway 

workers’ wage-funded spending.  

These figures are in addition to the wider benefits of the UK rail sector to the UK economy and society 

as covered in this report—and further highlight the importance of the rail sector for the UK economy. 

Fig. 4. Total GVA, jobs, and tax footprint by sector and channel of impact 
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2. ECONOMIC BENEFITS 
2.1 REDUCED CONGESTION  

Increased use of rail eases congestion elsewhere on the transport network. Rail access to major 

transport hubs and centres of economic activity helps to minimise localised congestion elsewhere on 

the transport network. Where congestion is eased by rail networks, there are positive impacts on 

commuters, firms, and wider society as the costs from traffic congestion are reduced. This is because 

people value their time at work and in pursuit of leisure. By cutting journey times, it enables people to 

have more time to either work or enjoy their favourite social pursuits. 

With car travel being the UK’s most resilient transport mode throughout the pandemic—remaining 

around pre-pandemic levels as of June 2022 while rail, tube, and bus remain below—the issue of road 

congestion is as pertinent as ever.10  

A breadth of recent academic research has investigated the impact of rail systems on the rest of the 

transport network and the travellers that use it: 

Fageda (2021) finds new rail systems have a significant impact on congestion in mid-sized European 

cities, reducing travel times. Cities with a new rail system—such as Nottingham’s tram extension 

(2015) or Edinburgh’s new tram network (2014)—experienced on average a 7.7% reduction in road 

congestion and a 1.4% decrease in travel times.11  

New high speed rail routes in China were found to significantly reduce congestion on parallel 

highways. Lin and Jia (2021) observed a 20% reduction in the number of passenger vehicles and a 15% 

reduction in freight vehicles.12 

Lalive et al (2013) find an increase in service frequency on rail routes in Germany following rail reform 

that resulted in substitution from road to rail.13 Regional passenger services were expanded by 28% 

when competitive tendering for rail services was brought in through the Bahnreform. This had a 

notable impact on modal choice. It was estimated that a 10% increase in the frequency of rail services 

in Germany reduces car or motorcycle use by 2.7 percentage points.  

Much of the literature studying congestion in European cities considers the impact of rail, tram, and 

bus networks together. Adler and Ommeren (2016) studies the impact of public transit closures on 

travel times in Rotterdam. Travel times increased marginally on the city’s ring road in the absence of 

public transport, but significantly on inner city roads (2.0 minutes per 10 km).14 The increase in city-

wide average journey times was much higher during peak travel periods (3.6 minutes per 10 km), 

 

10 Department for Transport, “Transport use during the coronavirus (COVID-19) pandemic”, 2022 

11 Xavier Fageda, “Do light rail systems reduce traffic externalities? Empirical evidence from mid-size European 

cities”, Transportation Research Part D: Transport and Environment (92), 2021 

12 Yatang Lin et al, “Impact of high-speed rail on road traffic and greenhouse gas emissions”, 2021 

13 Rafael Lalive et al, “Does supporting passenger railways reduce road traffic externalities?”, Centre for Economic 

Policy Research, 2013 

14 Martin Adler and Jos van Ommeren, “Does public transit reduce car travel externalities? Quasi-natural 

experiments' evidence from transit strikes”, Journal of Urban Economics (92), 2016. Results converted to GBP using 

Bank of England exchange rate data. 

https://www.gov.uk/government/statistics/transport-use-during-the-coronavirus-covid-19-pandemic
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compared to normal times (1.5 minutes per 10 km). The study estimates the annual value of the 

congestion relief benefit supported by public transport in the city to be £123 million (€153 million; 

equivalent to 80% of its public transport subsidy). 

Bauernschuster et al (2017) investigates the impact of public transit strikes in urban Germany. Average 

travel times increased by 8.4%, and total car hours rose by 11% to 13%, during the absence of public 

transport. Total congestion costs were estimated to be £2.8 million (€3.2 million) per day of closure.15  

What does this mean for the UK? 

Considering Birmingham as a hypothetical example; the average commuter travelled for 29 minutes 

per journey in 2020, covering an average distance of 13.7 kilometres (or 8.5 miles).16,17 If the findings 

of Adler and Ommeren (2016) are applied—i.e., citywide journey times increase by 3.6 minutes per 

10km during rush hours in the absence of public transport (making the simplifying assumption that 

commuters travel at peak times)—it is possible to estimate the congestion benefits of public transit in 

terms of time savings.  

In the counterfactual situation where there is no public transport, journey times would rise from 29 

minutes to 34 minutes, based on these findings. In Birmingham people completed an average of 110 

commuting trips in 2020, resulting in aggregate time savings of 538 minutes each (this estimate is 

likely conservative as it reflects the unusually low number of commutes undertaken in 2020 relative to 

a more normal year). This would be worth between £117 and £226 billion per year in time saving 

benefits (depending on whether the time saved is used 

for leisure or work), when aggregated across the 910,000 

people employed in the Greater Birmingham and Solihull 

area (Fig. 5).18,19 It must be noted, this is a highly 

simplified calculation aimed at providing a rough guide to 

the monetised value that rail networks support through 

time savings from reduced congestion.  

 

 

 

 

 

 

15 Stefan Bauernschuster et al, “When Labor Disputes Bring Cities to a Standstill: The Impact of Public Transit 

Strikes on Traffic, Air Pollution, and Health" American Economic Journal: Economic Policy (9), 2017. Results 

converted to GBP using Bank of England exchange rate data. 

16 Department for Transport, “Time taken to travel to work by region of workplace”, 2021 

17 Department for Transport, “Average trip length by purpose”, 2021 

18 Department for Transport, “TAG data book”, 2022. The value of time is presented in 2022 prices. 

19 ONS, “Labour Market Profile - Greater Birmingham And Solihull”, 2022 

Time savings for commuters 

arising from public transport 

could be worth around £1.4 

billion across six UK cities. 

 

https://www.gov.uk/government/statistical-data-sets/tsgb01-modal-comparisons
https://www.gov.uk/government/statistical-data-sets/nts04-purpose-of-trips#travel-purpose-by-region
https://www.gov.uk/government/publications/tag-data-book
https://www.nomisweb.co.uk/reports/lmp/lep/1925185545/report.aspx
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Fig. 5. Estimated value of time savings in Birmingham 

Description Unit 

Journey time saved by public transport (Adler and Ommeren, 2016) - minutes per 10km 3.6 

Average commuting distance - km 13.7 

Estimated commuting time saved by public transport - minutes 4.9 

Average number of commuting journeys per person each year 110 

Estimated total commuting time saved by public transport each year - minutes 538 

Total employment 0.9m 

Estimated total time savings for commuters - minutes 491m 

Value of time (non-working) per minute £0.24 

Value of time (working) per minute £0.46 

Estimated value of commuting time saved (non-working) £117m 

Estimated value of commuting time saved (working) £226m 

The same hypothetical situation can be applied to a range of cities across the UK for which data is 

available. For instance, in the Leeds City Region the estimated value of commuting time saved is 

between £118 million, if time saved is used for leisure (non-working) purposes, and £229 million, if 

time saved is then used for work (Fig. 6). When aggregated, these benefits are worth around £1.4 

billion using the midpoint value across the six cities shown in Fig. 6.  

Fig. 6. Examples of the estimated value of time savings in UK cities 

 

 

High speed rail lines release capacity on the existing rail network.  

While modal shift—travellers switching from using another mode of transport—to rail has been found 

to ease congestion elsewhere on the transport network, other studies have investigated how high 

speed rail lines also bring benefits to travellers by releasing capacity on existing rail networks.  
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Investment in high speed rail in the UK has brought benefits even to passengers that do not use the 

new lines by freeing up capacity on the existing rail network. The “secondary” benefits of High Speed 

1 (HS1)—i.e. those gained by users of the wider southeast English network who “gain journey time 

and frequency improvements as a result of high speed services freeing up capacity on the rest of the 

network”—were estimated to be almost as large as the direct benefits of the project each year.20 This 

includes, for instance, those benefitting from the two additional off-peak services each hour between 

Tonbridge and Charing Cross on the existing network that started following the HS1 project.21 

Freeing up capacity on existing networks also provides further opportunities for rail freight. Each 

freight train is estimated to take an average of 76 lorries off the road network in the UK, with an 

estimated 7 million fewer lorry journeys per year already resulting from the country’s use of rail 

freight.22 This is substantiated by international literature. Cheng and Chen (2021), studying China’s 

investment in high speed rail, find it “promotes the expansion of freight rail through its substitutional 

effect on conventional passenger rail”.23 

Modal shift in the UK 

The benefits of increased rail use are not limited to reduced congestion and faster travel times. 

Reducing congestion supports environmental benefits, as discussed further in Chapter 3, and 

achieving modal shift will play an important role in meeting the UK’s net zero ambitions. Indeed, the 

first strategic priority of the Government’s Decarbonising Transport strategy is “accelerating modal 

shift to public and active transport”. 

The UK presents an interesting case for modal shift because it sits on the cusp of rail journey times 

that would be expected to result in modal shift from air to rail.24 Modal shift from air to rail has been 

observed in the 2.5-4.5 hour range. For example, the French LGV and TGV lines reduced passenger 

volumes on competing air routes by 20-80%, while the Eurostar reduced passenger volumes by 50-

60% between London and Paris/Brussels. It is in this vicinity that journey times between 

Edinburgh/Glasgow and London/Midlands lie, for which journey times will be reduced by HS2. For 

instance, it is estimated that rail’s share of London-Scotland travel could rise from 29% to 75% if 

journey times on high speed services north of Crewe are improved alongside HS2. 

 

 

 

 

 

20 Steer, “Delivering for Britain and Beyond The Economic Impact of HS1”, 2020 

21 Atkins, “HS1: first interim evaluation”, Department for Transport, 2015 

22 Deloitte, “The role and value of rail freight in the UK”, Rail Delivery Group, 2021 

23 Junmei Cheng and Zhenhua Chen, “Impact of high-speed rail on the operational capacity of conventional rail in 

China”, Transport Policy (110), 2021 

24 High Speed Rail Group, “Modal shift matters –and HS2 delivers it”, 2022 

https://highspeed1.co.uk/media/vemkxmot/delivering-for-britain-and-beyond-the-economic-impact-of-hs1-march-2020.pdf
https://www.gov.uk/government/publications/hs1-first-interim-evaluation
https://www.raildeliverygroup.com/media-centre-docman/12807-2021-04-role-and-value-of-rail-freight/file.html#:~:text=Rail%20freight%20makes%20a%20major,alleviates%20congestion%20on%20the%20roads.
https://www.rail-leaders.com/wp-content/uploads/Modal-shift-matters-portrait-version.pdf
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REDUCED CONGESTION IN CONSTRUCTION: CROSSRAIL SAVES 150,000 LORRY JOURNEYS  

Excavated material from Crossrail’s tunnels and stations was used to create a new 115-hectare 

intertidal area known as Jubilee Marsh in the RSPB wetland nature reserve at Wallasea Island in 

Essex.25 99% of the material excavated for Crossrail was reused or recycled with half of this being 

donated to Wallasea. Crossrail provided more than three million tonnes of soil for the project, and 

nearly 80% of this being transported by train and ship on a tonne per kilometre basis, removing 

150,000 lorries off the streets of London.26 

 

2.2 AGGLOMERATION BENEFITS 

The UK rail network supports businesses in becoming more productive by connecting people 

and places. One of the key factors determining the distribution of economic activity is agglomeration 

—the benefits that come when firms and people locate near one another together. This can be 

observed in cities—which have high levels of economic activity despite land constraints and higher 

prices—and industries across the UK. A good example is the financial sector in the City of London. At 

around one square mile in size, the City of London had more than 22,000 registered enterprises in 

2021, with over half-a-million jobs, including 189,000 in the financial services sector (around 14% of all 

UK jobs in this sector).27 

Agglomeration generates benefits for firms through improved opportunities for sharing, matching, 

and learning. The rail network contributes to agglomeration by connecting workers and firms. Because 

improved transport connections reduce the effective distance between firms and between workers 

and firms, they support agglomeration and the consequent economic benefits. 

The economic benefits of agglomeration are well researched.  

Graham et al (2009) estimates the impact of agglomeration on productivity in the UK, with the 

“agglomeration elasticities” used in the Department for Transport’s (DfT) Transport Appraisal 

Guidance.28 The study finds the impact of agglomeration on productivity is greatest in the business 

services sector (compared to manufacturing, construction, and consumer services), at least in part 

owing to the benefits of accessing existing and potential clients. 

Gibbons and Graham (2018) later carried out a comprehensive review of international literature 

(comprising 47 empirical studies on the topic), providing an updated estimate based on the 

consensus.29 The study found a 10% increase in agglomeration raises productivity by 0.46%. 

 

25 RSPB “Wallasea Island”, 2022 

26 Crossrail, “Crossrail’s final shipment of earth arrives at Wallasea Island”, 2015 

27 ONS, “Labour Market Profile - City Of London”, 2022 

28 Daniel Graham et al, “Transport Investment and the Distance Decay of Agglomeration Benefits”, 2009 

29 Stephen Gibbons and Daniel Graham, “Quantifying Wide Economic Impacts of Agglomeration for Transport 

Appraisal: Existing Evidence and Future Direction”, Centre of Economic Performance, 2018 
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Research from SERC (2009) in the UK focuses on the impact of rail in particular on agglomeration and 

the consequent economic benefits.30 It finds a 10% improvement in train accessibility increased annual 

wage growth by 0.7 percentage points. In addition, the study considers the impact of better 

integration between northern cities. It finds closer integration between Manchester and Leeds, for 

example, would yield agglomeration benefits. A 20 minute reduction in journey times between 

Manchester and Leeds would increase wages by between 

1.1% and 2.7%. Based on the current average wages for 

these two cities, this would be worth between £340 and 

£860 per person each year, or £600 if the midpoint is 

taken.31 This is particularly relevant given the Government, 

in its Integrated Rail Plan (IRP) for the North and 

Midlands, outlined plans to cut journey times between 

Manchester and Leeds by 22 minutes (from 55 minutes to 

33 minutes) through investment in a new high speed 

line.32 

Connectivity between UK cities will be greatly increased by investment into rail in the coming years. 

The above findings therefore have further implications across the country as many journey times will 

be slashed by proposed high speed rail lines. Under current plans (the IRP), journey times between 

Birmingham and Manchester would be cut by 45 minutes for instance, suggesting the impacts on 

agglomeration and employment could be even greater than the findings of the above research. 

Journey times between Birmingham and the Yorkshire and the Humber and North East regions will 

also be cut under the IRP, but not nearly as much as under the now cancelled plans for HS2’s ‘Eastern 

leg’ (Fig. 7). 

 

30 Henry Overman et al, “Strengthening economic linkages between Leeds and Manchester: feasibility and 

implications”, Spatial Economics Research Centre (SERC), 2009 

31 Estimated using ONS, “Annual Survey of Hours and Earnings (ASHE)”, 2022 

32 Department for Transport, “Integrated Rail Plan for the North and Midlands”, 2021 

Wages in Manchester and 

Leeds could rise by £600 per 

person if journey times 

between the two cities are cut 

by 20 minutes. 
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Fig. 7. Rail journey times from Birmingham 

 

The UK’s first realised high-speed rail project, HS1, has supported considerable agglomeration 

benefits as a result of shorter journey times. These have made it easier for businesses to interact and 

share resources, improving productivity. In total, the agglomeration benefits generated were 

estimated to be worth more than £1 billion to the UK. Notably, the agglomeration benefits were 

greatest in Kent (i.e., at the non-London end of the line). Both the Kent West and Kent Ashford and 

Shepway geographies experienced greater agglomeration benefits than London Central, the third 

ranking geographic area (Fig. 8).33 

Fig. 8. Estimated agglomeration benefits of HS1 

 

Early estimations point to the sizeable agglomeration benefits of HS2. The Full Business Case for Phase 

One of HS2 presented by the DfT estimated the potential agglomeration benefits of Phase One to be 

 

33 Atkins, “HS1: first interim evaluation”, Department for Transport, 2015 
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£4.8 billion in current prices, and for the full network (as then planned) to be £16.0 billion in current 

prices.34  

More recent analysis to estimate the wider economic benefits of the scheme suggests that the Phase 

2b Western Leg Full Network (linking London to Manchester) is forecast to boost the level of UK real 

GDP in 2051 by £2.2-4.1 billion, amounting to an additional 0.1% of UK GDP in the same year.35   

International evidence further highlights the agglomeration benefits of high speed rail. Research from 

Germany finds positive agglomeration benefits were supported along the course of a new high speed 

rail line—particularly at the intermediate stops. Ahlfeldt and Feddersen (2015) finds the high speed 

(300kph) line connecting Cologne and Frankfurt raised GDP in the intermediate counties in between 

the two cities (Limburg, Montabaur, and Siegburg) by an estimated 8.5% over a six-year period.36 

  

 

34 Department for Transport, “Full Business Case – High Speed 2 Phase One”, 2020. Original figures of £4.1 billion 

and £13.7 billion converted to 2022 prices using ONS, “GDP deflators at market prices, and money GDP June 2022 

(Quarterly National Accounts)”, 2022 

35 PwC, “Wider economic impact assessment with a S-CGE model”, HS2 Ltd, 2022. Original figures of £1.9 billion 

and £3.5 billion converted to 2022 prices using ONS, “GDP deflators at market prices, and money GDP June 2022 

(Quarterly National Accounts)”, 2022 

36 Gabriel Ahlfeldt and Arne Feddersen, “From periphery to core: measuring agglomeration effects using high-

speed rail”, Journal of Economic Geography (18), 2018 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/365065/S_A_1_Economic_case_0.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/939905/full-business-case-hs2-phase-one.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1080386/220523_HS2_report_FINAL_-_HS2_Ltd_Reviewed.pdf
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WORLDLINE CASE STUDY: SUPPORTING PASSENGERS WITH DIGITAL PAYMENTS  

Worldline is the European leader in the payments and transactional services industry and the fourth 

largest company in the sector worldwide. A fast-growing, global company, Worldline now operates in 

more than 50 countries, employing over 20,000 dedicated experts. Its solutions facilitate secure 

payments, providing an extensive range of payment processing and business solutions to financial 

institutions, merchants, corporations and government agencies, along with many transport operators. 

With an ever growing portfolio of solutions, the company places importance on them being 

environmentally friendly and supporting trust and social transformation. James Bain, CEO, Worldline 

UK & Ireland, explains:  

“We are one of the top ten technology companies in the world when it comes to corporate social 

responsibility ratings. Previously we’ve worked on our carbon footprint and our goal remains to be 

carbon neutral—but, going forward, we want to address societal concerns, creating products and 

services that aid social mobility.”37 

Digitisation of Paris’ transport network 

An example of where Worldline is making a positive difference in the lives of citizens using its 

payment solutions can be found in the Ile de France Mobilites (IDFM) region of Paris, which covers 12 

million people across 1,281 municipalities. Worldline is the prime contractor for the region’s 

integrated multi-modal mobile ticketing solution for its extensive transport network. 

The contract is a multi-phase €100 million nine-year programme, with Worldline’s back office 

designed to process 15 million transactions a day. The scope includes all the metro services, suburban 

commuter trains, buses and trams, the riverboat service, and mobility service providers (including park 

and ride and car sharing). Currently, 9.4 million trips per day are made across the region’s 1,500 bus 

routes, 14 metro lines, 9 tram lines, and 13 train and RER (high speed) lines. Worldline’s solution 

enables third parties and mobility service providers to sell tickets on behalf of IDFM—delivering large 

scale coopetition in the mobility space in Paris, to the benefit of those using its transport network. 

The IDFM challenge  

The Smart Navigo programme aims to digitalise the customer experience in order to provide seamless 

journeys. By centralising the ticketing operations under IDFM control, simplifying the customer 

proposition by bringing the services under one customer mobility account, offering a state-of-the-art 

digital ticketing solution, and rolling out a complex account-based fare engine, the system improves 

the usability and accessibility of public transport for citizens.  

One of the programmes’ challenges is the cost optimization of revenue collection through the 

improvement of revenue control monitoring, setting up new tariff policies, reducing operating costs 

and centralising transport operators ticketing solutions. 

The solution for IDFM  

Worldline is leading the implementation of the programme, partnering with Conduent to deliver some 

key back office elements. The programme aims to provide a seamless consumer experience using a 

Pay As You Go mechanism for the transport network combined with a complete e-commerce solution, 

 

37 Worldline, “Worldline integrates the TOP 10 of the companies assessed by Ethifinance on the Gaïa Index for 

their performance and transparency on CSR challenges”, 2016 
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which features both online subscription and monthly payment options. This solution is enabled by 

integrating Worldline’s Tap 2 Use solution with Conduent’s Atlas solution capabilities. 

The solution is being delivered in multiple phases with four main objectives: 

• A fully digital customer experience. Implementing Navigo on mobile (IOS and Android devices) 

to provide easy access for users (this is achieved using Host Card Emulation technology). 

• Centralisation of ticketing operations. The account-based ticketing back office system holds all 

travel tickets and captures all travel data centrally. This means it collects information on all taps 

from the network—some 15 million a day—and provides end to end processing. This includes tap 

aggregation, journey construction, fares calculation and potential capping, revenue 

apportionment, customer invoicing and payment processing—all to provide a seamless and 

efficient journey for passengers. 

• Integrated customer mobility services. Worldline’s Tap 2 Use platform and Mobility Account 

enables customers to easily access services. The central client data repository forms the 

foundation of the Paris Mobility as a Service (MaaS) project, with the customer portal enabling 

passengers to undertake key activities including account creation, purchase with online payments, 

journey history, and self-service operations such as journey completion and debt payment. 

• Delivering MaaS by enabling interoperability of public transportation. In later phases of the 

project, alternative mobility services such as bike sharing, and car sharing will be included. 

Summarising the benefits of the IDFM solution 

• For the end-user: fully digital experience; integrated payments method; a single account for 

different services. 

• For transport operators: improved customer experience; financial optimisation; data services. 

• For the city of Paris: digitisation of transport network; decrease of magnetic and paper ticket; 

enhanced audit and control processes. 

This initiative will assist in reducing single-occupancy car journeys; growing the market for low carbon 

public transport, shared mobility, active travel modes and encouraging people not to rely on personal 

vehicles. Thus, promoting a suitable, alternative means of transport.  

Worldline in the UK 

Worldline are working with Resonate (Traffic Management Provider), Network Rail, and GWR on a 

Crew & Stock (C&S) and Traffic Management (TM) integration project on the UK rail network’s 

Western Route. The two systems exchange data through a common platform (in this case LINX), and 

this has enabled a step change in the regularity and visibility of C&S information, train running 

forecasts, and train journey modification information to users of both systems. This enables more 

proactive sharing of information, and the earlier identification of conflicts, leading to more efficient 

working practices and a more reliable service for UK rail passengers. The estimated revenues saving in 

delays and cancellations arising from the TMS-C&S link could be worth up to £4.4m each year. 

This aligns with the Williams-Shapps Plan (objective 49): “New, locally-led innovation schemes will 

unlock smarter working and support Growth.”38 The programme can be shared with other routes and 

regions to further enhance punctuality for the customer and generate more benefits. 

 

38 Department for Transport, “Great British Railways: The Williams-Shapps Plan For Rail”, 2021 

https://www.gov.uk/government/publications/great-british-railways-williams-shapps-plan-for-rail
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2.3 TRANSPORT ACCESSIBILITY AND EMPLOYMENT  

Areas with accessible transport are associated with improved labour market outcomes. Being 

able to access economic centres and areas with employment is beneficial to people, while poor access 

to quality transport can pose a significant barrier to people finding and sustaining employment.39  

Almost two-thirds of jobseekers in the UK do not have access to a car, and two out of five reported a 

lack of affordable public transport was a barrier to getting a job.40 In their study of unemployed 

people living in six low-income areas across the UK, the Joseph Rowntree Foundation (2018) identifies 

a lack of available, affordable, and reliable transport as one of the main barriers to starting new jobs, 

along with complex ticketing systems.41 

Improving access to, or the quality of, rail networks enhances economic outcomes for 

passengers.  

Bastiaanssen et al (2022) finds better public transport accessibility improves the probability of 

employment for individuals in the UK.42 The study—the first in the UK to examine the impact of better 

public transport on job accessibility at the micro-level—finds a 10% increase in public transport 

accessibility relates to a 0.13% increase in the employment rate. 

This is corroborated by international evidence. In its study of the impact of public transport on 

employment prospects in Barcelona, Di Paolo et al (2014) highlights the “special importance of public 

transport connectivity to the workplace”, concluding that “policies that are designed to reduce 

commuting costs (both in time and money) will help to improve employment and job quality”.43  

Reducing journey times is also associated with improved labour market outcomes. Johnson et al 

(2017) studies the impact of improved public transport travel times in the UK.44 A 10% reduction in 

journey times would be associated with a 0.13-0.3% 

increase in employment. This would be equivalent to 

between 3,600 and 8,200 jobs in Scotland, or around 

5,900 jobs at the midpoint of this range, for instance (Fig. 

9).45 

The jobs supported in this example by improved journey times are in addition to the 710,000 

supported by the UK rail sector’s own activities, as outlined in Oxford Economics’ 2021 report. 

 

39 Urban Transport Group, “About Towns”, 2015 

40 Sustrans, “Locked Out: Transport Poverty in England”, 2012 

41 Joseph Rowntree Foundation, “Tackling transport-related barriers to employment in low-income 

neighbourhoods”, 2018 

42 Jeroen Bastiaanssen et al, “Does better job accessibility help people gain employment? The role of public 

transport in Great Britain”, Urban Studies (59), 2022 

43 Antonio Di Paolo et al, “Job Accessibility, Employment and Job-Education Mismatch in the Metropolitan Area of 

Barcelona”, Research Institute of Applied Economics, 2014 

44 Daniel Johnson et al, “Econometric analysis of the link between public transport accessibility and employment”, 

Transport Policy (60), 2017  
45 ONS, “Labour market in the regions of the UK: June 2022”, 2022 

Reduced journey times could 

support around 5,900 

additional jobs in Scotland. 

 

https://www.shu.ac.uk/-/media/home/research/cresr/reports/t/tackling-transport-related-barriers-low-income-neighbourhoods.pdf
https://www.shu.ac.uk/-/media/home/research/cresr/reports/t/tackling-transport-related-barriers-low-income-neighbourhoods.pdf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/regionallabourmarket/latest
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Fig. 9. Examples of the estimated impact of a 10% reduction in travel times in UK regions and 

cities46 

UK regions 

Jobs 

Lower bound 

(0.13% increase 

in employment) 

Jobs 

Upper bound 

(0.3% increase 

in employment) 

UK cities 

Jobs 

Lower bound 

(0.13% increase 

in employment) 

Jobs 

Upper bound 

(0.3% increase 

in employment) 

Greater London 7,600 17,600 Glasgow 1,200 2,780 

South East 6,300 14,500 Bristol 770 1,770 

North West 4,900 11,400 Sheffield 700 1,620 

East of England 4,200 9,700 Edinburgh 690 1,590 

West Midlands 3,900 9,000 Leicester 590 1,370 

South West 3,900 8,900 Cardiff 500 1,150 

Scotland 3,600 8,200 Coventry 430 990 

Yorkshire & The Humber 3,500 8,000 Aberdeen 390 890 

East Midlands 3,000 7,000 Hull 370 840 

Wales 1,900 4,400 Bournemouth 360 840 

North East 1,500 3,500 Derby 330 770 

Northern Ireland 1,200 2,700 Portsmouth 320 750 

Access to transport is also important for education.  

The Commission for Rural Communities (2012) finds that the unavailability of transport is the most 

significant barrier to young people in rural areas accessing education and training opportunities, as 

well as employment.47 Titheridge et al (2014) find students from low-income households in higher 

education were often not able to make the journeys necessary to fully participate in academic and 

social activities.48 

What are the barriers preventing accessibility to rail in the UK? 

Railway travel makes employment possible for people. It also facilitates access to education and skills 

development; sport, leisure, and culture; and family and friends—reducing social isolation (discussed 

further in the next chapter). However, train services need to be frequent and reliable enough, and 

tickets affordable enough, for this to happen. 

Transport Focus (2019) points to cost, convenience, overcrowding, and unreliability as the most 

commonly cited reasons for not using rail travel.49 For low-income households, commuting costs can 

 

46 It must be noted these different regions and cities should be considered in isolation as decreasing journey 

times by 10% across the country would be a substantial undertaking, while infrastructure projects reducing 

journey times in individual cities or regions are more realistic.  

47 Commission for Rural Communities, “Barriers to education, employment and training for young”, 2012 

48 Helena Titheridge et al, “Transport and Poverty: A review of the evidence”, 2014 

49 Transport Focus, “National Rail Passenger Survey: Main Report”, 2019 
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account for a large proportion of income, around 25%, compared to an average of around 13%.50 And 

the cost of public transport fares was identified as the biggest issue facing young people as it makes 

access to employment, education, or training more difficult.51  

In the UK, several schemes have been used to overcome barriers to accessibility and support 

economic outcomes. The Train to Work scheme run by several train operators provides free train 

travel to jobseekers, while the Apprentice travelcard provides young adults with half price travel.52  

 

THE IMPACT OF RAIL FARES 

In the wake of the pandemic, and in light of the economic climate, there has been much discussion 

around rail fares and their impact on passenger numbers and rail revenues. Some countries have 

experimented with lower fares. Germany, for instance, introduced a nine euro monthly rail ticket for 

Summer 2022.  In July, around 42% more rail journeys of 30km or more were made, compared to the 

same month in 2019 and early research suggests the scheme led to a 6-7% reduction in air pollution 

across Germany. 5354 Germany also cut long-distance rail fares in January 2020 by 10% as part of its 

climate protection measures. In Spain, short- and medium-distance train travel operated by Renfe will 

be free for residents between from 1st September 2022 until the end of the year. While in Austria, 

residents have been offered a Klimaticket (climate ticket)—an annual pass working out at €3 per day 

aimed at encouraging people to use their cars less. 

Hortelano et al (2016) studies the impact of previous fare cuts in Spain. In 2013, Renfe reduced prices 

by an average 11% on its high speed lines and introduced flexibility to its tickets.55 There was little 

difference observed on routes shorter than 100km. However, between Madrid and Barcelona (620km), 

high speed rail use increased by 16%, and the difference was greatest on long distance routes (over 

1,000km). Rail use between Barcelona and Seville increased by 88%, and between Barcelona and 

Malaga by 47%.  

There is a consensus among international research that demand for rail has a negative elasticity—

when prices go down, demand goes up, and vice versa—but the magnitude varies depending on the 

characteristics of the journey.  

The UK’s most comprehensive review, Wardman (2014), finds inter-city travellers are more price 

sensitive than urban rail users (and both more price sensitive than London Underground users).56 

Leisure and reduced fare (off-peak) travellers, are more sensitive to price changes than business and 

 

50 Government Office for Science, “Inequalities in Mobility and Access in the UK Transport System”, 2019 

51 British Youth Council, “Transport and Young People”, 2012 

52 ACoRP, “Community Rail & Social Inclusion: An exploration of community rail’s contribution to social inclusion 

and how this can be developed”, 2018 

53 Destatis, “9-euro ticket: More rail transport especially in rural tourist regions”, 2022  
54 Niklas Gohl and Philipp Schrauth “Ticket to Paradise? The Effect of a Public Transport Subsidy on Air Quality”, 

Center for Economic Policy Analysis, 2022 

55 Alejandro Hoterlano et al, “Price Elasticity of Demand on the High-Speed Rail Lines of Spain: Impact of the New 

Pricing Scheme”, Journal of the Transportation Research Board (2597), 2016 

56 Mark Wardman, “Price Elasticities of Surface Travel Demand”, Institute of Transport Studies, 2014 
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full fare (peak) travellers, respectively. This is expected as business fares tend to be paid by employers 

while commuters tend to have higher incomes and are required to travel at specific times. 

The findings of this study are echoed by Kholodov et al (2021), which finds a 1% increase in fares is 

associated with a 0.9% decrease in demand for commuter rail.57 This is higher than for metro rail, for 

which the equivalent figure is a 0.45% decrease. Sensitivity to price increased for longer journeys, with 

a jump at the 10km mark—at which point travellers become significantly more price sensitive. 

Considering the fare changes required to incentivise the passengers to use rail and increase modal 

shift, Nordenholz et al (2016) investigates the potential impact of lower railway fares in Germany.58 

Cutting the fare by around 26% by exempting passenger rail travel costs from VAT and some other 

taxes would increase rail’s share of travel from 15% to an estimated 20%, with consequent 

environmental benefits. 

 

 

 

 

 

 

 

 

 

 

  

 

57 Yaroslav Kholodov et al., “Public transport fare elasticities from smartcard data: Evidence from a natural 

experiment”, Transport Policy (105), 2021 

58 Falko Nordenholz et al, “Analysing the modal shift to rail potential within the long-distance passenger travel 

market in Germany”, Transportation Research Procedia (26), 2017 
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TRAINLINE CASE STUDY 

Investment by independent retailers has accelerated major innovations for rail retail, providing a 

smoother and more accessible experience for rail passengers. This includes digital ticketing, for 

example, which is now expected to be available across the entire rail network by mid-2023. As well as 

this, Trainline has invested in a digital platform delivering a seamless, simple and intuitive retail 

experience via a 4.9* rated app. Its other recent customer innovations include features such as 

SplitSave, Delay Repay notifications, in-app Railcards and a rail integration with Google Maps.   

With the cost of fares being the biggest barrier to rail travel, Trainline has partnered with industry to 

create new solutions for customers, develop new features and deliver a step-change for customer 

experience and taxpayer value on the railway. These features include: 

(1) Digital tickets:  Trainline pioneered digital 

tickets on the railway partnering with train 

operating companies.  These were rolled-out in 

response to increasing customer demands for 

digitisation and the increasing use of mobile 

technology.  

(2) Disruption notifications: Trainline customers 

now get direct alerts if their train is delayed or 

cancelled. This was developed in response to 

customers’ desire for improved communication 

and includes information on network incidents, delays and platform changes. 

(3) Best fare finder: Trainline’s platform allows customers to easily see all ticket options, and choose 

the best one for them. This was developed in response to customers often feeling confused and 

overwhelmed by the options available to them. 

(4) Digital season tickets: Trainline have developed sTicket technology on behalf of the industry to 

improve access to season tickets and the ease of purchase for customers. sTicket is provided as a 

series of time-limited barcodes which cannot be copied or transferred between devices. 

(5) Carbon calculator: Trainline developed a new feature which allows customers to calculate the 

amount of carbon emitted for each journey in comparison to cars. This helps customers 

understand how rail compares to other less-sustainable transport modes. Independent research 

shows that, of users who submit feedback on the app, 80% find the carbon calculator tool useful. 

Product innovations such as those above are 

shown to increase demand for rail, 

encouraging customers to move away from 

cars and planes towards more carbon friendly 

modes of transport. Trainline drives modal shift 

and encourages demand for rail by improving 

the customer experience, through improved 

ticket value, and a simpler and quicker 

purchasing process, helping contribute towards 

long-term economic growth by getting 

customers to travel more. For example, 4% of 



The economic, environmental, and social opportunities that rail brings to the UK 

 

 

28 

 

Trainline users state that they would not have made their last journey by rail if they did not have the 

option of booking via Trainline’s platform, likely travelling by car instead. This amounts to around 12m 

journeys in 2020 that would otherwise have been made by another, potentially less environmentally-

friendly mode of transport. 

Furthermore, research conducted by RDG and WPI economics in 2021 found the average rail 

passenger spends as much as £94 per journey on activities, including leisure, food and retail costs.59 

This amounted to £133 billion per year pre-pandemic, supporting Britain’s economy. This is evidence 

that, by encouraging more rail ridership, Trainline are a catalyst for wider economic growth. 

 

59 WPI Economics, “The value of rail to the green economic recovery from Covid”, Rail Delivery Group, 2021 

https://wpieconomics.com/site/wp-content/uploads/2021/09/The-value-of-rail-to-the-green-economic-recovery-from-Covid.pdf
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3. ENVIRONMENTAL BENEFITS 

3.1 GREENHOUSE GASES 

Rail provides the cleanest mode of transport for most journeys, producing fewer greenhouse 

gas emissions than other modes of transport.  

Rail transport emits fewer emissions per passenger 

kilometre than alternative modes of transport. It 

accounted for 1.4% of the UK transport sector’s CO2e 

emissions in 2019, but recorded 9.5% of all passenger 

kilometres.60 There will also be a secondary impact as rail 

reduces congestion and car use across the UK’s transport 

network, again contributing to lower emissions. 

The environmental benefits of rail put it at the fore of the UK’s Net Zero ambitions. Both the 

Government’s Net Zero Strategy and Decarbonising Transport plan highlight the importance of a Net 

Zero emission railway by 2050 using electric and hydrogen-powered trains.  

Shifting to increased use of rail networks reduces greenhouse gas emissions.  

A breadth of recent evidence highlights the environmental benefits supported by rail networks, and 

explains how a modal shift from other methods of transport supports reduced emissions. 

Logan et al (2020) assesses the environmental footprint of the UK’s current rolling stock.61 

Conventionally fuelled (i.e., diesel) train emissions were 2.6 times lower than emissions from 

conventionally fuelled cars, and the emissions from electric trains were even lower. In fact, Midgley et 

al (2021) finds the electrification of a route in the UK can reduce the CO2 emissions by 66% in its study 

of Class 800 trains.62  

These findings have implications for the future of the UK’s rail network. Firstly, modal shift should be 

encouraged to reduce emissions, as concluded by Logan et al (2020) and Nelldal and Andersson 

(2012), which estimates EU transport emissions could be cut by 20% through modal shift.63 And, 

secondly, that movement away from conventionally fuelled trains will be required to drive emission 

reductions in the future.  

Meeting the UK’s Net Zero ambition will require investment into the rail network 

The Governments’ Decarbonising Transport: A Better, Greener Britain strategy states that “between 

now and 2050 Great British Railways will deliver a programme of further electrification, together with 

 

60 Office of Rail and Road, “Rail Emissions 2020-21”, 2021 

61 Kathryn Logan et al, “Electric and hydrogen rail: Potential contribution to net zero in the UK”, Transport and 

Environment (87), 2020 

62 William Midgley et al, “Development and control of a rail vehicle model to reduce energy consumption and 

carbon dioxide emissions”, Journal of Rail and Rapid Transit (235), 2021 

63 Bo-Lennart Nelldal and Evert Andersson, “Mode shift as a measure to reduce greenhouse gas emissions”, Social 

and Behavioural Sciences (48), 2012 

Lower passenger emissions: 

rail accounts for 1.4% of the 

UK transport sector’s 

emissions but 9.5% of the 

distance travelled. 

 

https://dataportal.orr.gov.uk/media/1993/rail-emissions-2020-21.pdf
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use of battery and hydrogen trains, to enable a zero-carbon railway”. However the current rate of 

progress and committed projects suggests that, without a significant acceleration, the target of Net 

Zero by 2050 is at risk. 

Electric and hydrogen trains generate significantly lower carbon emissions. Logan et al (2020) 

considers the challenges and opportunities for the UK in meeting these targets. While electric trains 

currently offer emissions savings relative to conventional trains, the difference is expected to grow 

markedly in the coming years. The study finds the gap will widen to the extent that electric trains will 

produce 14 times fewer emissions and hydrogen trains five times fewer emissions than conventionally 

fuelled trains by 2050 as new technology is developed. 

To provide an indication of how the different technologies are expected to advance in the coming 

years, Logan et al considers how the UK rail sector’s emissions would evolve in the coming years if 

trains were operated solely by conventionally fuelled, electric, and hydrogen traction (Fig. 10).64  

• If all UK rail journeys were operated by conventionally fuelled trains, emissions would be 

expected to increase by around 8% by 2050.65 Technological advances supporting 

improvements to a diesel train’s fuel consumption and emissions factors fail to offset the 

increasing demand for services.  

• If all services were provided by electric trains emissions would be expected to decrease by 

85% by 2050. Each train would produce an estimated 11 tonnes of CO2 emissions per annum, 

down from 72 tonnes of CO2 in 2020. 

• If all services were provided by hydrogen trains, emissions would be expected to decrease by 

85% by 2050, as more large-scale, sustainable methods of producing hydrogen are developed 

following investment in the country’s hydrogen infrastructure.66 This would see the emissions 

per train per year fall from around 225 tonnes of CO2 in 2020 to 34 tonnes of CO2 in 2025. 

 

64 Estimates are heavily influenced by the UK’s electricity generation mix and hydrogen generation. Put simply, 

the emissions associated with electric, and hydrogen powered trains are dependent on the emissions associated 

with generation that power (i.e., renewable sources versus burning fossil fuels). Estimates are based on Future 

Energy Scenarios (for the UK’s energy mix) from the National Grid. 

65 Kathryn Logan et al, “Japan and the UK: Emission predictions of electric and hydrogen trains to 2050”, 

Transportation Research Interdisciplinary Perspectives (10), 2021 

66 How the hydrogen generation for fuel is carried out has an important impact on the results. Hydrogen (H2) is 

not readily available in nature—it needs to be produced. Hydrogen production is currently limited to small-scale 

operations. The paper assumes hydrogen is produced by electrolysis, which currently relies on national gas and 

coal gasification, while investment into more large-scale, sustainable sources of hydrogen is taking place. 
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Fig. 10. Projected total emissions from the sole use of trains in the UK67 

 

Logan et al expects technological progression will bring electric car emissions below those of 

conventionally fuelled trains by 2050 but maintains that electric trains will have by far the lowest 

emissions in the long-term under the projections (Fig. 11). Based on these findings, Logan et al (2021) 

concludes that the UK “needs to rapidly transition to rail network electrification to meet targets”. The 

UK will face different challenges to a country, such as Japan, which has already electrified a significant 

proportion of its network. But a combination of electric and hydrogen-powered trains, while 

encouraging travellers to travel by rail over personal vehicles, will contribute to emission savings.  

One example of rail network electrification in the UK is the Transpennine Route Upgrade. Though the 

scheme has been in development since 2011, the Government recently announced that the 

programme will be delivered as part of Phase One of the Northern Powerhouse Rail. Amongst other 

upgrades, the programme plans to fully electrify the 76-mile-long rail link connecting Manchester and 

York. It is estimated the scheme will reduce carbon emissions by up to 87,000 tonnes.68 

 

67 The trains are drawing power from an external source and not carrying on board power stores (i.e. battery 

trains).  

68 National Audit Office, “The Transpennine Route Upgrade Programme”, 2022 
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Fig. 11. Projected carbon dioxide emissions per person in 205069 

 

Rail freight and emission savings 

Moving freight across the country by rail has been found to both reduce emissions and reduce 

congestion across the road network, supporting further environmental benefits. 

The Association of American Railroads (2022) finds moving freight by rail instead of road reduces 

greenhouse gas emissions by up to 75%.70 This figure is in line with Network Rail’s (2022) equivalent 

estimate of 76% for the UK.71 Each freight train is estimated to take an average of 76 lorries off the 

road network in the UK, reducing congestion on the road network.   

Self-powered trains as an alternative to diesel traction 

Another alternative to diesel-powered traction on areas of the network where electrification is 

unrealistic is battery powered trains. While the size and weight of batteries poses technological 

challenges—Network Rail assumes battery passenger trains have a range of 60 to 80km before 

needing to be recharged—solutions are being developed to help the introduction of battery powered 

traction on some lines. Vivarail’s fast charge solution can charge a train battery in just seven minutes, 

making the rolling stock suitable for branch lines and short end-to-end journeys out of the electrified 

network.72 

While battery power alone is not suitable for higher speed passenger trains (above 100 mph), Chiltern 

Railways launched Britain’s first 100mph capable battery-diesel hybrid train into service in February 

 

69 Both the cars and trains are operating at 100% capacity in the scenario used here. 

70 Association of American Railroad, “Freight Rail Facts & Figures”, 2022 

71 Network Rail, “The vital role of Britain’s rail freight”, 2022 

72 RIA, “Why rail electrification?”, 2021 
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2022. This reduces the diesel train’s fuel use by 25% on the 40 mile journey London Marylebone-

Aylesbury.73 

Battery power also has a contribution to make for freight ‘last mile’ operations. Multi-mode freight 

locomotives are now being introduced using electric, battery and low emission diesel power sources. 

Alternatives to diesel fuel are also being explored including Hydrotreated Vegetable Oil (HVO) and, in 

the longer term, fully synthetic fuels. 

  

 

73 Porterbrook, “Chiltern Railways brings brand new type of climate friendly and pollution cutting train into 

service”, 2022 

https://www.porterbrook.co.uk/news/chiltern-railways-brings-brand-new-type-of-climate-friendly-and-pollution-cutting-train-into-service
https://www.porterbrook.co.uk/news/chiltern-railways-brings-brand-new-type-of-climate-friendly-and-pollution-cutting-train-into-service
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COSTAIN CASE STUDY: DECARBONISING THE DELIVERY OF EUROPE’S LARGEST 

INFRASTRUCTURE PROJECT 

With an ambition to be one of the most sustainable high speed railways in the world, HS2 aims to 

support the UK in making the transition to a Net Zero carbon economy. Building on the enabling 

works undertaken for the southern section of the HS2 route, the Skanska Costain STRABAG Joint 

Venture delivering the route’s main works is looking to set a new benchmark for the industry in what 

can be done to reduce the environmental impact of infrastructure projects. 

Planning for success 

The integrated project team is committed to making an important contribution to tackling climate 

change. It was the first HS2 main works delivery team to achieve the PAS2080 global carbon 

management standard in 2018, which recognises organisations that have strategies in place to reduce 

carbon and develop more collaborative ways of working to promote innovation. Subsequently, HS2 

Ltd. was awarded the standard in what has been recently identified in an external review as being one 

of the best examples of the PAS2080 roll-out seen across the industry.74  

The Carbon Opportunities process and matrix has been developed to ensure accountability for the 

environment and that sustainability is built into the delivery of the programme from its inception. 

Through extensive multidisciplinary collaboration and ongoing engagement, underpinned by data, the 

team has identified opportunities to reduce the carbon footprint across the whole lifecycle of a 

project—as part of a broader approach to enhancing biodiversity and sustainability—and designed 

the programme to enable this to be realised.  

Securing the early buy-in of the design, procurement, commercial, engineering, and construction 

teams enabled the filtration of this thinking into all roles and responsibilities. The main works project 

team now looks to build on the success of the enabling works team, which used this process on a day-

to-day basis to implement a materials management strategy at 20 sites across their programme. The 

strategy maximised the reuse and recycling of demolition materials on site—in this case removing 

35,000 lorry movements from local roads and saving 2,000 tCO2e. 

Continually innovating 

Innovative methods are continually being incorporated into the delivery of projects such as HS2. To 

proactively reduce carbon emissions on the main works, the team conducted holistic carbon 

modelling across the entire project using an integrated digital system which identifies carbon 

reduction hotspots. These findings were then shared across the project team to drive improvements.  

Further to this, by adopting biofuel technology and more recently hydrotreated vegetable oil, the 

enabling works team successfully removed diesel from 75% of its sites. The Skanska Costain STRABAG 

team is now furthering this ambition by trialling the removal of diesel from the main works sites, with 

an ambition to be diesel free by 2023.  

 

74 From an independent external review undertaken by Sweco 
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The team’s approach to reducing emissions includes using fully renewable energy supply to run its site 

operations wherever possible, using low emission plant (fully electric, hydrogen and hybrid) and 

supporting innovative technologies including hydrogen fuel cells and hydrotreated vegetable oil.  

Hydrotreated vegetable oil is expected to play a key part in lowering the project’s delivery footprint, 

with projected carbon savings of 70,000 tCO2e during the construction phase. HVO has not previously 

existed on the scale required to meet the needs of major projects, however as availability has 

increased and, following significant due diligence on the sustainability of the fuel, its use has been 

adopted across the main works project. Other innovations are also being trialled and developed. 

These include low carbon cement, onsite 3D reinforced concrete printing, and zero trim piling, which 

all have the potential to notably reduce carbon emissions. 

In May 2022, the HS2 site at Canterbury Road in South Kilburn became the project’s first completely 

diesel-free site. 

Creating a sustainable legacy 

HS2 has seen a marked increase in environmentally focused jobs, with 55 dedicated environmental 

roles active across the main works project and more in the pipeline. Furthermore, a steering group of 

senior leaders across the project and multidisciplinary working groups aim to embed sustainability 

across the integrated project team, achieve ambitious targets for carbon reduction, and drive best 

practice and innovation across HS2. To achieve environmental outcomes within the wider supply 

chain, there is a dedicated carbon sustainability manager to provide strategic leadership and forward 

the sustainability-focused approach. And to further promote sustainability, the team operate an 

extensive education programme including environmental foundation and carbon literacy courses.  
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3.2 AIR QUALITY 

Rail travel emits fewer pollutants per mile than alternative modes of transport. The UK rail sector 

is notably under-indexed in terms of its emissions of air pollutants, accounting for a much greater 

share of the transport sector’s passenger kilometres than of its pollutants (Fig. 12).75 

Fig. 12. Rail’s share of UK total emissions in 2019 

 

As outlined in the previous section, moving away from conventionally fuelled vehicles to electric and 

hydrogen-powered transport will help the UK meet its greenhouse gas emission targets (Logan et al, 

2020). This also remains true for pollutants. Although rail’s overall contribution to air pollutants in the 

UK is low, there are some localised issues. Network Rail’s Traction Decarbonisation Network Strategy 

and Rail Delivery Group’s Reducing Diesel Emissions in Stations and Depots highlight how short-term 

solutions like reducing diesel engine idling, and long-term movement away from diesel traction will 

reduce the network’s impact on local air quality.76,77 RSSB’s Sustainable Rail Strategy also includes a list 

of initiatives to identify and reduce emissions in certain locations where they may significantly impact 

health.78 

But there are other ways in which rail supports air quality, such as through reducing congestion and 

traffic elsewhere on the network. 

Fageda (2021) finds cities in the EU and UK with a new rail system have 3% less pollution (in terms of 

PM2.5) than cities with no rail system. This study estimates the impact of increasing the length of the 

rail network on congestion and pollutants: a 10% increase in rail supply leads to a 0.5% decrease in 

pollution (PM2.5). Bauernschuster et al (2017) studies the effect of public transit closures on travel 

times in Germany: during the closures, emissions of particulate matter increased by 14% and nitrogen 

 

75 Department for Transport, “Energy and environment: data tables”, 2021 

76 ,Network Rail, “Traction Decarbonisation Network Strategy”, 2020 

77 Rail Delivery Group, “Reducing Diesel Emissions in Stations and Depots”, 2021 

78 GB Rail Industry, “Air Quality Strategic Framework”, RSSB, 2022 
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dioxide concentrations in ambient air increased by 4%. Gendron-Carrier et al (2018) finds the opening 

of a subway system reduces particulates by 4% in the area surrounding a city centre.79 

 

3.3 SPACE REQUIREMENTS 

Rail travel can carry more people into major transport hubs and centres of economic activity 

using less land, thus reducing resource usage and environmental damage.  

Less space is required for commuters and other travellers using rail networks. In London, for instance, 

roads occupied 11 times more land than rail (covering 196,000m2 versus rail’s 17,000m2) but 

supported a smaller share of the city’s total commuters (44%) than rail (47%) in 2017.80,81 

Watson et al (2017) explores the land use requirements of rail.82 In the UK, a double track railway 

requires a 25 metre corridor, compared to 75 metres for a dual three-lane motorway. As such, it is 

estimated that each person travelling by car uses 17 times more land than a rail passenger, while bus 

passengers require almost double the amount of land.  

Hoyle and Knowles (2001) previously estimated a car transports 225 passengers per metre of width 

per hour (assuming 1.5 people per car), while a railway can transport 8,700 passengers per metre of 

width per hour.83 

These findings are echoed by international research. In Germany, for instance, each kilometre of 

motorway requires around nine hectares of land, while new railway lines require 3.5 hectares of land 

per kilometre of line. In France, high speed lines occupy less space than the country’s motorways (Fig. 

13). 

 

79 Nicolas Gendron-Carrier, et al, “Subways and Urban Air Pollution”, National Bureau of Economic Research, 2018 

80 Department for Levelling Up, Housing and Communities, “Land Use by Borough and Ward” 

81 ONS, “Commuting to work by gender, UK country and region”, 2018. Road transport includes private motor 

vehicle, bicycle, bus, and taxi; rail transport includes trains, underground and trams. 

82 Inara Watson et al, “Sustainability of HSR as a mass transportation mode in terms of efficient use of natural 

resources”, International Congress on High-Speed Rail Technologies and Long Term Impact, 2017 

83 Brian Hoyle and Richard Knowles, “Modern transport geography”, 2001 

https://data.london.gov.uk/dataset/land-use-ward?resource=65301e5a-c593-414b-998f-a805a1366ecf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/commutingtoworkbygenderukcountryandregion
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Fig. 13. Land used by different transport modes in France 

 

Railside habitats support biodiversity and other environmental outcomes. 

Network Rail owns 52,000 hectares of land (520 square kilometres). This land has 6 million trees 

covering 20% of land, compared to the UK average of 13%.84 With this land, Network Rail is working 

towards achieving biodiversity net gain. Its Environmental Sustainability Strategy outlines plans for 

achieving no-net biodiversity loss by 2024 and biodiversity net gain—a positive contribution to the 

UK’s natural capital—by 2035 (ahead of DfT’s target of 2040).85 

Several studies have investigated the impact of railway networks on biodiversity. Kajzer-Bonk et al 

(2019), for instance, discovers a positive effect of railway embankments on bird community 

composition and richness because the managed habitats have a diverse range of vegetation. Moron et 

al (2014) finds managed embankments can support large populations of pollinator insects, with the 

combination of bare ground and managed wood cover benefiting bee populations.86,87 As such, the 

UK’s rail network is contributing to the Government’s 2030 nature commitment, through which it aims 

to reverse species decline this decade.88 

 

 

 

 

84 Network Rail, “Biodiversity Action Plan”, 2020 

85 Network Rial, “Environmental Sustainability Strategy”, 2020 

86 Joanna Kajzer-Bonk et al., “The effect of railways on bird diversity in farmland”, Environmental Science and 

Pollution Research (26), 2019 

87 Dawid Moron et al., “Railway Embankments as New Habitat for Pollinators in an Agricultural Landscape”, 2014 

88 HM Government, “Environment Secretary to set out plans to restore nature and build back greener from the 

pandemic”, 2021 
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VOLKERRAIL CASE STUDY: EAST WEST RAIL ALLIANCE AND BIODIVERSITY NET GAIN 

East West Rail (EWR) is a £1.2bn programme to deliver vital transport connections between Oxford 

and Cambridge. From the outset, the EWR Alliance recognised the environmental challenges 

associated with reconnecting the 37km Bicester to Bletchley route, much of which had been reclaimed 

by nature since the original line was closed in the 1960s, providing an ideal habitat to support a range 

of protected species. For Phase Two, connecting Bicester to Bletchley and Milton Keynes, the EWR 

Alliance voluntarily committed to achieving 10% 

biodiversity net gain (BNG) before 2023, though this 

target will not be required until that year. 

Collaborative development 

The EWR Alliance has worked with Natural England 

and other agencies to pioneer the tools and 

strategies major projects will need, once the 10% 

commitment comes into force. This has included 

providing support to develop Natural England’s 

‘Environmental Benefits from Nature’ tool, as well as 

the biodiversity metric 3.0 pilot. Through this, the Alliance has influenced how these tools can be 

adapted to benefit rail schemes.  

The EWR Alliance adopted a unified metric for measuring the project’s impact. This was agreed with 

the Department for Environment, Food and Rural Affairs, and other key stakeholders/local authorities, 

and provides a consistent approach to environmental reporting.  

In addition, a ‘mitigation hierarchy’ was created to reduce the project’s environmental impact. 

Introduced in the development stages of the project, and remaining a key consideration throughout 

delivery, this process ensures that environmental concerns are considered before works are 

undertaken and that—if an environmental impact cannot be avoided—steps are taken to lessen, offset 

or compensate against it. The EWR Alliance has undertaken working between ecologists, engineering 

designers and construction teams to retain or improve habitats within the site at every opportunity. 

Where environmental impacts cannot be avoided, these losses have been offset by a number of 

measures, including the introduction of Ecological Compensation Sites. To date, 20 have been created 

along the route to project species mitigation, incorporating 45 ponds, 29 artificial badger setts, a bat 

house, over 70 bat boxes and the planting of over 150,000 plants and trees. During the last four years, 

these have become refuges for a variety of fauna and flora, including bats, otters, badgers.  

  

One of up to 45 ecological compensation site ponds 
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Key outcomes of EWR Alliance’s approach to BNG include:  

• No net loss of open river habitats, through the creation of river back waters and ponds, at a 1:22 

ratio. 

• Active avoidance of using best agricultural land for ecological mitigation, protecting food 

production and improving other ecosystem services such as flood resilience and air quality. 

• Improved habitats for pollinators. 

• Protection of public rights of way, providing wellbeing benefits to the local community. 

• Waste reduction, including 99% of waste diverted from landfill and the reuse of excavated 

materials in the construction of new earthworks. 

• Reducing the project’s carbon footprint wherever possible, by delivering materials to site by rail. 
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4. SOCIAL BENEFITS 

The UK rail network generates social value for communities across the length and breadth of the 

nation. Rail is a social good, and the central purpose of rail in the UK is to serve the mobility needs of 

society.89 Beyond the economic benefits discussed previously, the rail network supports social 

inclusion as it connects people and provides access to services and leisure activities. In fact, the 

Government’s Social Value Model highlights five core areas in which social impact can be supported in 

the UK: Covid-19 recovery; tackling economic inequality; fighting climate change; equal opportunity; 

and wellbeing.90 The UK rail sector contributes in each of these areas, as outlined in this report. 

4.1 SOCIAL MOBILITY 

Access to the rail system supports social and leisure opportunities, mobility, and inclusion. In 

the same way rail networks support transport accessibility and labour market outcomes, as discussed 

in the earlier chapter, they also play an important role in supporting social mobility and inclusion. 

Addressing social mobility is at the core of the UK Government’s Levelling Up strategy, which 

highlights the importance of investment into local transport projects (as one of three core investment 

themes) in supporting communities across the country.91 

A lack of mobility is inherently linked with social disadvantage and exclusion.92 In the UK, more than 

one in five households do not have access to a car, and this increases to nearly two-thirds among the 

poorest households.93 The number of people in “transport poverty” in England has previously been 

estimated to be around 1.5 million people (2.4% of the population). This is defined as people living in 

areas of low income, more than one mile from nearest bus/railway station, and where it would take 

longer than an hour to access eight essential goods and services.94  

Moreover, research has found a link between transport and inequality. People from ethnic minorities, 

young people not in education, employment or training (NEETs), students, older people, and women 

have been reported to be more likely to be at risk of transport poverty.95,96 This is corroborated by 

data from the National Travel Survey showing ethnic minorities taking fewer trips.97 

Increased access to public transport supports improved social outcomes  

Research from NatCen Social Research (2019) finds access to quality public transport has a high 

impact on social mobility in the UK. 98 For instance, those who rated their local public transport as 

 

89 Rail Safety and Standards Board, “Social Value of Rail for Healthy Communities and Inclusivity”, 2019. 

90 Government Commercial Function, “The Social Value Model”, 2020 

91 HM Government, “Levelling Up the United Kingdom”, 2022 

92 Karen Lucas, “Transport and social exclusion: Where are we now?”, Transport Policy (20), 2012 

93 ONS, “Percentage of households with cars by income group, tenure and household composition”, 2019 

94 Sustrans, “Locked Out: Transport Poverty in England”, 2012 

95 Mott MacDonald, “Valuing the social impacts of public transport”, Department for Transport, 2013. 

96 Helena Titheridge et al, “Transport and Poverty: A review of the evidence”, 2014 

97 Department for Transport, “National Travel Survey”, 2021 

98 Kiron Chatterjee et al, “Access to Transport and Life Opportunities”, NatCen Social Research, 2019 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/940826/Social-Value-Model-Edn-1.1-3-Dec-20.pdf
https://www.gov.uk/government/publications/levelling-up-the-united-kingdom
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/expenditure/datasets/percentageofhouseholdswithcarsbyincomegrouptenureandhouseholdcompositionuktablea47
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/226802/final-report.pdf
https://www.gov.uk/government/collections/national-travel-survey-statistics
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good, rather than poor, were almost three times more likely to be able to access services, and one and 

a half times more likely to go out socially. 

This is supported by a broader evidence base. Inayathusein and Cooper (2018) finds a strong 

correlation between access to public transport and access to services in London.99 Mackett (2014) 

finds that travel encouraged by concessionary tickets helps to address social exclusion and 

isolation.100 Hensher et al (2014) finds the greatest benefit of high speed rail links between Sydney 

and Melbourne is increased access to non-work related activities (social, leisure, and visiting friends 

and relatives).101 

There are many tangible examples of how the rail network provides communities with social 

opportunities in the UK. There are currently 74 community rail partnerships and around 1,200 station 

groups which deliver community gardening, arts projects, community events and other activities.102  

For instance, “Rail to Trail” walks have been developed by groups across the country including the 

Penistone Line Partnership and Devon and Cornwall Community Rail Partnership, along with dementia 

friendly walks on the Bentham Line.103 Another example is from Community Rail Lancashire, which has 

set up a group in Accrington to introduce minority women to their local station and walks in the 

surrounding area.104 

 

 

 

 

 

 

 

 

 

 

 

99 Aliasgar Inayathusein, and Simon Cooper, “London's accessibility indicators: Strengths, weaknesses, challenges”, 

International Transport Forum/OECD, 2018 

100 Roger Mackett, “The impacts of concessionary travel passes for older and disabled people – a review of the 

evidence”, Centre for Transport Studies, 2014 

101 David Hensher et al, “Assessing the employment agglomeration and social accessibility impacts of high speed 

rail in Eastern Australia”, Transportation (41), 2014 

102 RSSB, “Sustainable Rail Strategy: Prototype”, 2022 

103 ACoRP, “Community Rail & Social Inclusion: An exploration of community rail’s contribution to social inclusion 

and how this can be developed”, 2018 

104 ACoRP, “Community Rail & Social Inclusion: An exploration of community rail’s contribution to social inclusion 

and how this can be developed”, 2018 

https://www.rssb.co.uk/sustainability/sustainable-rail-strategy
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MEASURING SOCIAL VALUE: THE RAIL SOCIAL VALUE TOOL 

The Rail Safety and Standards Board (RSSB) provides the Rail Social Value Tool (RSVT), an online tool 

that has been designed specifically for the GB rail industry to conduct social value appraisals. The tool 

includes 529 indicators organised by 12 social impact areas, shown below: 

Fig. 14. Areas covered by RSVT 

 

The tool went live in November 2021 and is available to all rail organisations across Great Britain. It 

can be used to forecast, monitor, evaluate and monetise the social value of investment in projects and 

activities. Social value appraisal can help the rail industry by providing a complement to economic 

appraisal, and provide a broader definition of value for money, to better inform investment decisions.  
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VOLKERRAIL CASE STUDY: SUPPORTING SOCIAL VALUE THROUGH THE EAST WEST RAIL 

ALLIANCE  

East West Rail (EWR) is one of the largest rail infrastructure projects in the UK and is being delivered in 

three stages. Delivering Phase Two of the first stage—connecting Bicester to Bletchley/Milton 

Keynes—is the EWR Alliance, consisting of Atkins, Laing O’Rourke, VolkerRail, and Network Rail. 

The project’s relationship with local communities is a central part of their delivery strategy and the 

EWR Alliance delivered over £1 million worth of social value to communities in the EWR corridor 

during the financial year 2021/22. 

Social value is embedded in the project through a 

set of key result areas. These include commitments 

around apprenticeships, graduate placements, 

community engagement events, betterment 

schemes and school activities. Key stakeholders and 

partners, including employees, supply chain 

partners, local residents and businesses were 

encouraged to submit ideas for community 

engagement projects. The EWR Alliance also 

partnered with local groups, businesses, schools 

and charities, to offer placements and volunteer 

days. The range of social value initiatives delivered by the EWR Alliance includes: 

• Garden maintenance for the elderly and vulnerable. 

• Volunteering with Grendon Underwood Combined School, Aylesbury, which included helping to 

relocate a shed, install a mud kitchen, repair storm damage, and install new fencing. 

• Volunteering at Milton Keynes Foodbank, with 11 volunteers undertaking 37 hours of work. 

• Senior management volunteering at Curly Tails pig sanctuary, to undertake maintenance work, 

including gardening, vegetation clearance, and building new pens and pathways.  

• Litter picking at Newton Longville. 

• Taking part in the Oxford City and County Council Christmas Fun Run. 

The EWR Alliance is engaging people with Science, Technology, Engineering, and Maths (STEM) 

subjects. There has long been a shortage of STEM skills in the UK.105 The EWR Alliance has already 

carried out 53 of the 60 planned STEM engagements activities it has committed to (so is well placed to 

meet its STEM activity in schools target before the project is handed over to the client in 2024).  

 

 

 

 

 

 

 

 

 

105 UK Parliament, “People and skills in UK science, technology, engineering, and mathematics”, 2022  

EWR Alliance volunteering at Little Plonkers 

Vineyard – September 2021 
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From April 2021 to March 2022, the EWR Alliance saw: 

• 91 engagement events 

• 305 engagement hours completed 

• 2,818 people benefit from the engagement events 

• 320 employees undertaking volunteering events 

• 1,202 volunteering hours completed 

• Over £20,000 contributed towards volunteering costs and charitable donations 
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SKANSKA CASE STUDY: CREATING A SUSTAINABLE COMMUNITY LEGACY THROUGH SOCIAL 

VALUE 

HS2 will act as a catalyst for growth and contribute to levelling-up the country. The Skanska Costain 

STRABAG Joint Venture (SCS) are working together to deliver the final 26.4km of the new railway 

passing through seven boroughs of London into Euston station. SCS are working with communities, 

businesses, and local stakeholders to maximise social benefits. 

Delivering social benefits in the community 

Social value is about leaving a positive and sustainable legacy, which contributes to the long-term 

wellbeing and resilience of individuals, local communities, and society in general. This means ensuring 

people living around the sites benefit from the investment in HS2, through growth in the local 

economy, job opportunities, and education and career pathways for children and young adults. 

The SCS social value strategy is key to how they engage with communities. The five key pillars of 

delivery (post pandemic recovery, social mobility, local economic growth, community cohesion and 

creating a better environment) shape their approach in reaching out to communities and adapting 

their priorities to suit local people’s needs. 

This approach has seen SCS create over £338 million of social and local value between 2020 and2021, 

delivering 33.4% of contract value back into the community. SCS have a strong focus on long-term 

outcomes aimed at local SMEs, those with the highest barriers to accessing employment and those 

that are most disadvantaged. 

SCS aim to deliver benefits that support sustainable change in people’s lives, enhancing local 

communities long after works are completed. 

Creating education and employment opportunities 

The SCS education programme has seen the company engage in over 500 educational STEM events, 

ranging from primary school to universities and host over 60 work placements, including students, 

those not in education, employment, or training (NEETs) and those with protected characteristics.  

Employment is the key to social growth and mobility. SCS has aimed to support local, young, or 

disadvantaged people into work, and to procure local supply.  To date, through their social value 

initiatives, SCS have employed over 400 previously unemployed people and 129 apprentices, including 

those that were homeless, survivors of domestic abuse, long term unemployed and young care 

leavers, delivering around £4 million of social value in employment initiatives and creating £292 

million of social value through local procurement methods. 

Supporting local community projects 

SCS has spent over 400 hours directly supporting local community projects. Their vision for long-term 

sustainable benefits saw them work extensively with the homeless community. One of their main 

partners is Buses 4 Homeless, a social enterprise dedicated to getting homeless people off the street 

and into full-time employment and accommodation by taking them through a 12-week intensive 

programme on reconditioned London buses. SCS supplied them with land, site set-up, security, and 

utilities on one of their live construction sites while offering support with training and ultimately jobs 

within their supply chain for those who successfully completed the programme. This resulted in 

recruiting 4 previously homeless people into their workforce during the pandemic. 
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4.2 WELLBEING AND HEALTH 

Public transport supports improved public wellbeing and health outcomes through improving 

access to healthcare and leisure facilities, and passengers walking to and from stations. Recent 

literature has identified a number of ways in which use of the rail network supports wellbeing and 

health outcomes.  

In the UK, research from NatCen (2019) establishes a link between poorer public transport and worse 

health. Those who rate local public transport as poor, rather than good, are 1.4 times more likely to 

have poor mental health and report life dissatisfaction, and 1.2 times more likely to say they are 

feeling under strain. This is at least in part owing to the mobility and inclusion supported by rail 

networks, both economically and socially, as highlighted above. But a variety of international research 

considers some of the further benefits of rail use. 

MacDonald et al (2010) examines the impacts of people walking to and from stations in the US.106 The 

study finds commuting via rail is associated with, on average, an 81% reduction in the chance of 

becoming obese over time. Indeed, Lachapelle and Frank (2009) finds public transport users walk an 

average of 1.7 kilometres a day, compared to 0.16 kilometres for non-transport users.107 This is 

significant given the aggregate medical costs due to adult obesity in the US were estimated to be 

$260 billion in 2016.108 

Considering the exercise that is complementary to using 

public transport, Brown et al (2019) finds that 

improvements to Melbourne’s public transport network 

(an outer orbital rail link and a range of inner city tram 

and bus connections) would result in higher levels of 

exercise among residents, and significant health gains. On 

average, residents would increase their physical activity by 6.4 minutes per week as a result of the 

improvements, as people walk or cycle to and from local stations. This results in nearly 4,900 health 

adjusted life years gained, with healthcare cost savings of AUD$43 million—equivalent to AUD$15 (£8) 

for each of Melbourne’s 2.8 million adult residents. 109 Applying this benefit to the adult population of 

Greater Manchester would generate over £17 million in healthcare cost savings, for example.110 Fig.15 

shows the benefits for six key cities across the UK, when aggregated, there are potential savings of 

around £115 million in healthcare costs from improved public transport. 

 

106 John MacDonald et al, “The Effect of Light Rail Transit on Body Mass Index and Physical Activity”, American 

Journal of Preventive Medicine (39), 2010 

107 Ugo Lachapelle, and Lawrence Frank, “Transit and health: Mode of transport, employer-sponsored public 

transit pass programs, and physical activity”, Journal of Public Health Policy (30), 2009 

108 John Cawley et al, ‘Direct medical costs of obesity in the United States and the most populous states’, Journal 

of Managed Care (27), 2021 

109 Vicki Brown et al, ‘Better transport accessibility, better health: a health economic impact assessment study for 

Melbourne, Australia’, International Journal of Behavioral Nutrition and Physical Activity volume (16), 2019 

110 Estimated using ‘ONS Population estimates’, 2020 for population aged 20 and over  

Improved public transport 

across six UK cities could 

generate £115 million in 

healthcare cost savings. 
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Fig. 15. Examples of the estimated healthcare cost savings in UK cities  

Hospitals are one of the hardest services to reach in the UK without a car. Two-thirds of elderly people 

(7.8 million) cannot reach a hospital within 30 minutes by public transport. In fact, an estimated 10% 

of hospital outpatient appointments were missed due to transport problems.111,112  In the US, the 

Victoria Transport Policy Institute (2020) finds rail networks improve access to healthcare to medical 

care and other healthcare facilities.113  

Beyond this, there are additional health benefits arising from increased use of rail networks. The 

environmental benefits of rail contribute to improved public health outcomes, with lower emissions of 

greenhouse gases and other pollutants relative to other methods of transport. According to the 

London Atmospheric Emissions Inventory, PM10 and PM2.5 emissions produced by road transport in 

the City of London in 2020 are estimated at 12.5 tonnes and 6.2 tonnes respectively. These figures are 

estimated to be 0.0 for rail.114 Moreover, the UK’s rail network has a proven safety record for its 

passengers in recent years.115  

SUPPORTING THE RECOVERY: BOOSTING LOCAL BUSINESSES 

The first pillar of the Government’s Social Value Model is to ‘help local communities to manage and 

recover from the impact of Covid-19’. The UK rail network contributes to this by supporting people, 

businesses, and communities in their economic recovery. As well as the economic and social benefits 

of connectivity discussed elsewhere in the report, the total spending associated with rail travel was 

estimated to be around £133 billion per annum (excluding fares), with the network facilitating £42 

billion in spending on food and drink, and £34 billion in spending on shopping.116 Those visiting 

seaside towns spent £117 per journey, on average, compared to £83 for rural areas. 

 

111 Sustrans, “Locked Out: Transport Poverty in England”, 2012 

112 Government Office for Science, “Inequalities in Mobility and Access in the UK Transport System”, 2019 

113 Victoria Transport Policy Institute, “Evaluating Public Transportation Health Benefits”, 2020 

114 City Of London, “City of London Air Quality Strategy 2019-2024”, 2020 

115 Office of Rail and Road, “Rail Safety 2020-21”, 2021 

116 Rail Delivery Group, “More than a journey”, 2021 
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KNORR-BREMSE CASE STUDY: SOLUTIONS FOCUSED ON THE ENVIRONMENT 

Knorr-Bremse Rail Systems UK are members of the global Knorr-Bremse Group and operate from 

three locations in the UK, Melksham (HQ) and Corsham in Wiltshire and Manchester.  

Knorr-Bremse is the global market leader for braking systems and offers an extensive portfolio of on-

board systems for all rail vehicle types as well as platform screen door systems. The Knorr-Bremse 

Group approach to systems development focuses on presenting a wide range of efficient solutions 

which support and further boost the environmental compatibility and economic efficiency of the rail 

sector, both passenger and freight.  

Knorr-Bremse Rail Systems UK offers customers based in the UK and Ireland the complete range of 

Knorr-Bremse Group systems and services designed to support rail vehicle manufacturers, operators, 

and importantly, rail travellers, environmental objectives and developing needs and expectations. 

The trend towards sustainable mobility calls for systems which are eco-friendly and support safe 

efficient, economical, and attractive rail transportation. Knorr-Bremse has formalised its approach to 

supporting the rail industry in environmental issues with its focused development program under the 

EcoDesign banner. The remit of EcoDesign is broad and includes reducing wear, noise, energy 

consumption and carbon dioxide emissions and therefore further improving the operational efficiency, 

economy, and ecological footprint of rail vehicles. 

Digital Solutions 

Within Knorr-Bremse, digitalisation is more than a 

concept, it is key to enabling rail vehicle builders 

and operators to deliver more eco-friendly vehicles 

and services. Digital solutions from Knorr-Bremse, 

delivered through its iCOM platform include 

Condition Monitoring which facilitates reliable 

operations and a rapid response to any issues, 

Energy Metering delivering transparent energy costs, Driver Advisory Systems for more predictive 

driving, Environmental Observation to provide a clearer view around the train and Cyber Security 

delivering protection against external threats to the ‘health’ of a rail vehicle’s systems.   

’Intelligent’ Solutions 

Through ‘intelligent’ brake management, Knorr-Bremse optimises wear-free and low-noise braking 

systems such as eddy current or electrodynamic brakes, helping to prolong the service lives of the 

brake pads. Even when the friction brakes need to be applied in more rapid deceleration, the process 

known as blending enables the intelligent distribution of braking forces to keep wear to a minimum. 

As a result, all available adhesion is exploited to optimize the braking distance even under adverse 

track conditions. In high-speed trains, for example, using the eddy current brake based on the 

principle of induction can reduce wear in the friction brake by as much as 90%. 

Knorr-Bremse is helping to deliver quieter rail operations through its new generation of organic brake 

pads (“whisper brakes”) supplied as original equipment for many freight cars. These Problock brake 

blocks help to reduce braking noise by up to 10 dB(A) compared to conventional grey cast iron blocks 

- meaning that the noise registered is only half as loud to the human ear. In addition, the company’s 

upgraded intelligent Air Supply Unit (iASU) for multiple units and locomotives, complete with new 

Digital Systems Monitoring 
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big-data functionalities, delivers a low-noise air supply for pneumatic braking systems, making for 

even quieter standby operation of commuter rail trainsets, for example, in urban settings. People who 

live close to rail freight routes and rail depots benefit from the noise reductions delivered by these 

systems solutions. 

Reducing Energy Consumption  

Fully integrated Wheel Slide Protection within Knorr-Bremse braking systems also greatly reduce 

wheel flats and the resultant increase in energy consumption and noise levels. Every component 

within a Knorr-Bremse braking system is designed to minimise environmental impact and an 

outstanding example of this is the oil-free compressor. This compressor, which provides the clean air 

for the system, uses no oil for lubrication so there is no old, used oil and desiccant to transport and 

dispose of.  

Reducing energy consumption in both existing and 

new rail vehicles not only reduces operational costs 

but can play a major part in reducing eco-footprint. 

The Knorr-Breme LEADER® driver assistance system 

offers operators optimized energy-efficiency 

through inputs such as timetable, topography the 

configuration of the train and, where available, 

information about the current traffic situation. These 

inputs are captured via GPS and then LEADER®  

calculates an optimum energy- and/or fuel-efficient driving style with the recommended driving 

profile appearing on a display in the driver’s cab. LEADER® is suitable for both passenger and freight 

operations and has been proven to return in-service energy savings of 5%.  

Passengers expect ever higher levels of comfort whilst travelling by rail and key to this is the 

maintenance of good quality air at a comfortable temperature inside carriages. The Knorr-Bremse 

specialist heating, ventilation and air conditioning (HVAC) company, Merak, develops ‘clean,’ energy-

efficient systems for rail vehicles. The modular system solutions offered by Merak are available with 

several expansion stages and optional data transmission which use 30% less energy than conventional 

systems, which means that they make a major contribution to decreasing the vehicles’ ecological 

footprint. Merak uses environmentally compatible refrigerants in its systems, while still delivering a 

thermal performance comparable with that of conventional refrigerants in normal operations.  

Conserving Resources Through Design 

Right from the start of the concept of a Knorr-Bremse system not only are immediate environmental 

technologies embraced but the future life of the system is considered from an environmental 

perspective. In this way resource use is optimised as the system’s ‘life’ can be extended by pre-

planned overhaul and upgrade technologies and options. Through its specialist RailServices 

organisation Knorr-Bremse can overhaul and upgrade complete systems which have been in-service 

for many years. Knorr-Bremse is helping to extend the useful lives of its products in the interests of 

resource conservation through the re-energising of products to deliver original or even enhance 

performance levels resulting in a further positive impact on the overall ecological footprint or rail 

operations. 

  3 

Systems can be environmentally monitored 
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