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Executive Summary 
 

Higher levels of public transport use could achieve significant cuts in carbon 

emissions from cars, contributing towards Wales’ target to reduce emissions by 95% 

by 2050 and its ambition to reach net zero. 

The maximum potential can be estimated by comparison with the levels of public 

transport use per person in areas of other countries that have put in place much 

better public transport networks. If per capita public transport use in Wales were to 

increase so that it becomes similar to levels in Austria, Germany and Switzerland 

where ‘Verkehrsverbünde’ (transport associations) have been studied, there could 

be cumulative emissions savings of 5.4 MtCO2 between now and 2040. This 

would represent 5-29% of emissions from cars in the different Wales Carbon Budget 

Periods. It is a challenging scenario, entailing an approximately five-fold increase in 

public transport use by 2030 and an order of magnitude change by 2040. 

This ‘top-down’ assessment of maximum potential is laid alongside a ‘bottom-up’ 

assessment that models how much of this maximum potential can be realised 

through an ambitious investment scenario, using Arup’s bus model for Wales, 

modified to also provide a basic calculation of the likely patronage rise from 

predicted rail investment. 

This model shows that a programme of three phases of investment in buses (and 

where bus capacity becomes insufficient, trams) amounting to £3 bn between now 

and 2040, could deliver cumulative emissions savings of 0.8 MtCO2 between 

now and 2040. This would represent 1-5% of emissions from cars in the different 

Wales Carbon Budget Periods. This scenario represents an approximate doubling of 

public transport use by 2030 and more than a tripling by 2040.  

Fulfilling either of these scenarios will rely on rapid and complete reform of bus 

governance in Wales, to enable efficient investment in buses, and design of bus 

networks to work as complete networks to give the best possible service coverage, 

working in conjunction with rail and tram.  

Public transport investment at this level would deliver wider benefits. These include 

economic benefits from enabling more people to access work and training, with 

considerable accompanying gains in social equity due to the high dependence on 

bus services by the less well-off and socially excluded. In addition, more public 

transport use will generate significant health benefits from physical exercise, cleaner 

air, and more pleasant and successful town centres where bus (and tram) provision 

can replace cars and be part of potentially transformative urban realm 

improvements.  

In addition, investment in public transport (alongside improvements to active travel) 

is an ‘enabler’ of road user charging, which is likely to be needed in order to deliver 

large enough cuts in carbon emissions to meet Wales’ target.  
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1. Introduction 
The purpose of this paper is to set out the potential for mode shift to public transport 

to reduce carbon emissions. 

Because getting more people moving by public transport entails increases in public 

transport services, with consequent potential for increased vehicle miles and 

emissions, we also provide figures to show the overall carbon impact in combination 

with the Welsh Government’s aim of achieving a zero emission bus fleet by 20281. 

This paper provides an assessment of how big an impact there could be, if there was 

a step-change in funding for public transport, backed up by policies to reduce the 

dominance of cars.  

We have used two approaches: 

 A ‘bottom-up’ analysis, which estimates how many extra public transport trips 

could be generated by increased investment 

 A ‘top-down’ analysis, which considers how many trips currently made by car 

could potentially switch to public transport. 

The assumptions underlying the top-down analysis are based on what is already 

being achieved in leading cities, towns and rural areas elsewhere in Europe. 

In considering whether the large scale of modal shift we have modelled is 

achievable, we have also asked three ‘political’ questions: 

 Can Wales do it? 

 Will the public support it? 

 How much will it cost? 

Section 2 considers these questions about achievability. Sections 3-5 report ‘bottom-

up’ and ‘top-down’ analysis of potential change in public transport use. Section 6 

summarises additional benefits from increasing public transport use beyond cutting 

carbon emissions. 

Detailed assumptions used in this paper are documented in the accompanying 

spreadsheets. 

Estimates of carbon savings are dependent on the assumptions made. This version 

of this paper uses revised assumptions about carbon emissions from cars between 

now and 2040, and baseline changes in car mileage, based on the Committee on 

Climate Change Sixth Carbon Budget and our analysis of what this means for 

Wales. 

This analysis has also been used to inform thinking about what modal share targets 

for public transport are necessary and achievable, reported in a separate paper.  

                                            

1Welsh Government (2019) Transport Sector Emissions Pathway 

https://gov.wales/sites/default/files/publications/2019-06/transport-sector-emission-pathway-factsheet.pdf  

https://gov.wales/sites/default/files/publications/2019-06/transport-sector-emission-pathway-factsheet.pdf
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2. Is large-scale modal shift achievable? 

2.1 How can Wales do it? 

Strategies to create high levels of public transport use are not rocket science. 

European towns, cities and rural areas that have high levels of public transport use 

largely share a common approach. The following principles emerge: 

1. Focusing on making public transport a genuinely competitive rival option against 

private cars, by making it fast, frequent, available everywhere, affordable and 

easy-to-use. This entails a combination of all the measures below. 

2. Establishing totally coordinated and connected public transport networks across 

all available modes of public transport, including rail, with combined timetabling 

ticketing and branding – what Munich Verkehrsverbund call “One Network, One 

Timetable, One Ticket”. 

3. A political vision for public transport to have maximum ‘reach’ geographically, on 

a different level of ambition to the UK. This is expressed in different ways in 

different countries – e.g. as legal guarantees of specific minimum service 

frequencies to all places of given size as in Berne Canton in Switzerland2, or as 

a less specific but powerful legal concept of a right to mobility by public transport, 

as in Germany (due to which, for example, the transport association for North 

Hesse is aiming for “Every village, Every hour”3).  

4. Designing and investing in networks to achieve maximum ‘reach’. This means 

using connections between mixtures of public transport modes to achieve 

coverage of more remote places and services from early morning to late 

evening, including Sundays. So for example, on-demand minibuses or taxis may 

be used to link to homes in rural areas from regional bus routes providing fast 

links along direct corridors between towns.  

5. Considering all types of publicly-funded road passenger transport for all 

purposes as part of a unified mobility strategy that seeks to achieve financial and 

service efficiencies – e.g. between scheduled services and dedicated provision 

for schools or health.  

6. Making fares, tickets and timetables as simple and understandable as possible, 

with easy access to tickets and information before and during journeys, using 

traditional and new digital platforms, and marketing strategies to match.  

7. Ensuring the public transport network is stable, so that people know it is there to 

serve them permanently and that they can therefore make life decisions about 

where to work and live knowing their bus service will continue to be there for 

them.   

                                            

2 Bern Canton (2015) 762.412 Ordinance on the provision of public transport 

3 Vorreiter A, Manager of the Office for Mobility in Rural Areas, Nordhessiche Verkehrsverbund (2020) personal 

communication to Ian Taylor. 

https://www.belex.sites.be.ch/frontend/versions/576
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8. Comprehensively regulating all modes of public transport, generally at a regional 

or city-region level, to enable transport authorities to proactively plan the whole 

public transport network to maximise its public service value, through the actions 

listed here. 

9. Boosting ridership by investing in low fares (e.g. Vienna’s “just-one-Euro-per-

day”4 to use all public transport, or North Hesse’s “just-one-Euro-extra” to get an 

on-demand shared taxi (Anrufsammeltaxi) to make the last leg from the nearest 

scheduled rural bus service to the front door) or even by investing in free public 

transport (e.g. Dunkirk). 

10. Backing the provision of excellent public transport with strategies to discourage 

driving, such as cutting car parking availability, raising the costs of car parking, 

and making motoring a less convenient way to access town centres – whilst also 

reallocating road space to enable rapid bus access or higher-capacity public 

transport such as trams. (See Figure 2.1) 

11. Incorporating provision of public transport hubs and lines for buses, trams and 

rail into transformative urban realm improvements, including pedestrianisation 

and green spaces where cars previously dominated, to make the access and 

use of public transport a pleasant and convenient experience. (See Figure 2.1) 

12. Investing in trams on routes where demand makes it a better option than very 

high frequency bus provision (although provision of high frequency bus lines can 

build patronage for a tram to take over).  

13. Viewing expenditure on trams as ‘urban regeneration spend’ as much as or more 

than ‘transport spend’. 

14. Land use policies that centre development around strong public transport hubs 

(‘Transit Oriented Development’ TOD), creating compact settlements rather than 

urban sprawl, with shops, jobs and facilities mixed in with housing around the 

public transport hubs. This means people going to and from their public transport 

hub on foot or by bike can ‘trip chain’ with many other functions such as 

shopping on the way home – thereby also supporting the local economy. This 

mixed use development pattern also enables residents to accomplish many 

functions within walking and cycling distance without travelling beyond their local 

transport hub. This is the concept behind the ‘10 minute city’5. 

  

                                            

4 Guardian (2019) Passengers incensed - Vienna adds perfumed trains to 1 Euro a day travel  

5 Or ’15 minute’ city... the concept is variably expressed but the principle is the same. Paris mayor Hidalgo wants 

Paris to become a 15 minute city: City Monitor (2020) What is a 15 minute city? 

https://www.theguardian.com/world/2019/jul/19/vienna-trials-perfumed-subway-trains-passengers-incensed-austria-u-bahn
https://citymonitor.ai/environment/what-is-a-15-minute-city
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Figure 2.1: Strasbourg squares and boulevards transformed 

Place Kleber: tram development as urban regeneration and public realm improvement 

 

Cathedral Square and a Strasbourg boulevard: from car parks to places for people 
before...                      and after 
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2.2 Will the public support it? 

When bus services are cut there is often an outcry, because some people dependent 

on them find their lives are seriously affected by removal of the service. Conversely 

the prospect of more services looks like a no-brainer and there are various well-

supported campaigns for ‘Better Buses’6 . However, public controversy can arise at 

the point of proposing measures that enable those buses to run reliably and on time, 

because that means allocating dedicated road space and traffic light phases.  

How road space realloction for buses (or trams) is received is likely to depend on 

what is presented as the resultant benefit. Removing toxic air is probably the most 

powerful argument, appreciated even by those who are not bus users and don’t see 

themselves as potential bus users. The European non-governmental organisation 

Transport and Environment undertook polling7  that showed 80% of residents in four 

UK cities (Birmingham, Leeds, Glasgow and Manchester) support measures to 

protect citizens from air pollution, even if this means reallocating space to public 

transport, walking, cycling. Only 9% were actually against such action. 

A less direct objection, but one regularly heard, is about money being wasted on 

‘buses running around empty’. This can be a difficult point for councils and politicians 

at all levels to resist when the choice presented is between bus A and health or 

education service B. This objection may best be countered by taking the argument to 

a higher level, as happens in countries like Germany and Switzerland. In these 

countries, politicians across political divides promote a vision for a comprehensive 

public transport service that really is available to all, and that provides everyone 

wider benefits by lessening traffic, local air pollution and climate damage.  

In Switzerland or Germany it is recognised that a bus that carries only a few people, 

or an on-demand taxi for just one person outside settlements a scheduled bus route 

can serve, represents a worthwhile investment, because it provides essential link to 

complete the network and enable everyone to get from any one place to any other 

place by public transport. 

Giving citizens rights, as exist in some of these places, to guarantee them decent 

public transport services can be a way to make this vision politically and publicly 

powerful. Noone wishes not to have such rights, and no community council or 

individual will turn down power to ensure their local or regional authority provides 

them with at least a minimum frequency standard of public transport service.  

This approach may offer a way that Welsh Government could present a vision for 

transformation of public transport for everyone in Wales, including its rural areas. 

Box 1 therefore provides some detail of the legal rights established in Bern canton, 

which in Switzerland is the level of transport governance at which service frequency 

guarantees are set in legislation.  

                                            

6 For example: https://betterbusesgm.org.uk/better-buses-manchester-homepage   

7 Transport and Environment (2020) No going back: European public opinion on air pollution in the Covid-19 era; 

polling by YouGov in May 2020. The survey also included London, but results reported here exclude London. 

https://betterbusesgm.org.uk/better-buses-manchester-homepage
https://www.transportenvironment.org/sites/te/files/publications/Briefing%20-%20polling%20Covid-19%20%26%20mobility.pdf
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BOX 1: BERN CANTON 

Bern Canton, a county of Switzerland, covers 6000 km2. That is somewhat larger 

than Wales’s largest county, Powys, and the same size as all South Wales counties, 

cities and boroughs combined, including Monmouthshire and with Carmarthenshire 

added in. Bern Canton population is about one million, so its population density of 

166 per km2 is close to that for the whole of Wales (148 per km2). At 140,000 

inhabitants, its main city, Bern, is about half the size of Newport or Swansea. 

Bern Canton has laid down a law8 that provides its citizens with guaranteed public 

transport service frequencies that will be paid for by the canton. Four levels of 

service frequency provision are specified according settlement sizes and densities: 

 Level 1 ‘to ensure mobility provision in areas with low settlement density’: 

4 return services per day minimum (and can be up to 15 return services)  

 Level 2 ‘for regional connecting axes with medium settlement density’: 

16-25 return services per day 

 Level 3 ‘for regional connections with high settlement density’: 

26-39 return services per day 

 Level 4 ‘for areas with a high density of settlements and jobs’: 

30 minute service interval or less, with 40 return services per day 

To qualify for Level 1 services, an ‘area with low settlement density’ must have 300 
residents/jobs/training positions, of which 100 must be residents. But in mountain 
areas this figure drops to 200. And if it is ‘little effort’ to serve a settlement, or several 
can be developed together with ‘a reasonable amount of effort’, then the minimum 
values do not have to be met. 

There are also standards set for how the services must fit together to make the 
whole public transport system work as well as possible. Services are to be provided 
such that ‘the provision of public transport is to be optimised as an overall system’. It 
is also required that ‘the various services are coordinated in such a way that 
transport chains are formed or improved’, that there are ‘good connections to 
important connections in the nodes, as well as short travel times’, and ‘[services 
must] reach the nearest centre according to the structure plan of the Canton of Bern 
with no more than one change’. They must mesh with the national timetable. 

The Canton does not sign a blank cheque for this service provision. It sets minimum 
service occupancy for each service level and minimum ‘cost recovery’ rates from 
fares. The minimum is based upon the average occupancy on the most heavily used 
section of a service, and for a minibus service at Level 1 can be as low as two 
persons and 15% cost recovery. Full size bus services at Level 1 are expected to 
carry at least 4 people on their busiest sections and recover at least 20% of costs. 
The highest minimum cost recovery requirement for any Level of service is 30%, and 
transport companies providing the services have to offer socially acceptable tariffs.  

                                            

8 Bern Canton (2015) 762.412 Ordinance on the provision of public transport 

https://www.belex.sites.be.ch/frontend/versions/576
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2.3 How much will it cost? 

The following section, our ‘bottom-up’ analysis, models the effect of Wales-wide 

investment in buses amounting to about £3 billion over the period to 2040. For rail, 

the model presumes that Welsh Government’s plans for investment in South Wales 

Metro are fulfilled and applies Network Rail growth forecasts on that basis. 

Section 4, our ‘top-down’ analysis is not predicated on a particular investment level, 

instead starting from a consideration of what would be the carbon impact of Wales 

reaching the per capita public transport use in regions of other countries that have 

put in place really good public transport systems. In theory, it should be possible to 

compare spend of transport in regions of other countries against that in Wales, but at 

present this regional data is not available.  

However, it is clear that, in Germany for example, some of the regional transport 

associations (Verkehrsverbünde) have invested heavily in recent decades to 

increase the total number of public transport service kilometres, and that this 

investment correlates with increased public transport use. At the top end of the 

scale, Hamburg city-region Verkehrsverbund has nearly doubled its public transport 

service kilometres since 1990, with passenger numbers rising 72% over the same 

period. In the middle range, Vienna city region Verkehrsverbund has added nearly 

50% to its public transport service kilometres with 52% rise in passenger numbers. 

And at the lower end of the range, Rhine-Ruhr region Verkehrsverbund has only 

increased its public transport service kilometres by 18% but has nevertheless seen a 

rise in passengers of 32%9. 

It is clear that Wales needs to work to ‘catch up’ in provision for public transport and 

that it will require very significant expenditure to reach per capita levels of ridership 

like those achieved by Verkehrsverbünde. However, it might not be as costly as first 

comparisons might indicate, because there are signs that the deregulated bus 

system in Wales is inefficient in terms of turning public investment into higher levels 

of public transport use. Under the British deregulated bus system, money is not 

purposely directed to construct the best public transport service, but instead is used 

by operators to maximise their short term profits, which is commercially logical, but 

does not achieve the highest passenger use per pound spent.  

Nantes, which operates a fully-coordinated public transport system, regulated and 

designed by the city-region transport authority, achieves 89% more bus trips per 

head of population than Cardiff (which is a similar size city), yet only runs 29% more 

bus-km10. This is an indication that purposeful design of the bus system in Cardiff to 

optimise the network from a passenger perspective, without the constraints of 

defensive operational planning to deter incursions from rival commercial operators, 

could achieve higher ridership even without increased cost.  

                                            

9 Data from Buehler R,  Pucher J & Dümmler O (2019) Verkehrsverbund: The evolution and spread of fully 

integrated regional public transport in Germany, Austria, and Switzerland International Journal of Sustainable 

Transportation 13:1 36-50 

10 Ephraim G (2020) Arup draft WIP technical note  
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This paper particularly considers the climate imperative for investment in public 

transport. There are however, many other reasons that spending on public transport, 

and in particular buses, offers exceptionally good value. Section 5 reviews benefits 

of public transport investment, and notes that it is estimated that each £1 invested in 

buses brings benefits worth £4.95. 

It may also be noted that the bus priority measures essential for making buses a 

competitive option against the private car would be a legitimate call on planned road 

budgets, and as a climate and air quality amelioration measure may be a more 

valuable option than some other items of planned road expenditure that would 

increase carbon emissions and local air pollution.  
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BOX 2: SOUTH EAST WALES TRANSPORT COMMISSION REPORT11 
 
SEWTC assessed what alternative transport provision is necessary to substantially 

reduce congestion on the M4 near Newport. Its recommendations provide a list of 

first steps towards public transport provision on a level that provides real alternatives 

to car use. Many of the findings reflect the themes in this paper, and are presented 

complete with indicative costings, as shown below. These recommendations not only 

show the way forwards for SE Wales, but also, with suitable changes of emphasis for 

different demographies and geographies, provide a blueprint for other parts of 

Wales. 

 

Key public transport proposals:  

 

 Network-wide guidelines for frequency and hours of operation of public transport 

services, based on population and potential demand; with bus and rail 

investment influenced by the extent to which services meet the guidelines. 

 Single integrated ticketing system for all public transport, which will require 

changes to governance of bus services. 

 Bus/rail timetable coordination, initially at two rail stations, as a first step towards 

a Swiss-style Taktfahrplan / pulse timetable for bus and rail connections. 

 “Cheek to cheek” bus / rail interchange at Newport and Seven Tunnel Junction 

stations, and at six proposed new stations on the railway line between Cardiff 

and Newport. 

 A ‘guiding mind’ for public transport in the form of a partnership between local 

authorities (as a Corporate Joint Committee), Transport for Wales, and Welsh 

Government. 

 Regulation of bus services, in such a way that the ‘guiding mind’ can let 

contracts; determine routes, frequencies and hours of service; provide a single 

integrated ticketing system; and coordinate bus and train services. 

 Transit Oriented Development with densification around PT hubs. 

 
Costings: 
                                       Capital                                                       Revenue 

  
 
 

                                            

11 South East Wales Transport Commission (2020) Final Recommendations See Tables 9.5/9.6 pp.78/79 



14 | P a g e  

 

3. Carbon savings from public transport investment: ‘bottom-

up’ analysis of potential 

3.1 Approach to Bus Patronage 

Arup developed an economic assessment model12 for bus investment for Transport 

for Wales in 2019 to estimate the financial impact of various interventions, as well as 

their impact on bus patronage. The model was subsequently used to develop the 

Regulatory Impact Assessment for the Bus Services (Wales) Bill.  

The economic analysis was undertaken in accordance with WelTAG 201713 transport 

appraisal guidance, although in respect of the methodologies employed it drew more 

heavily on the UK Government’s WebTAG guidance14 which provides detailed 

guidance on technical aspects of transport economic appraisal. 

The economic assessment model was originally developed to consider a programme 

of interventions that would be implemented across Wales’ bus network over a five-

year period from 2019/20 onwards. In addition to a ‘do minimum’ scenario, several 

options were developed to consider a different mix of capital and revenue initiatives 

across network arrangements, infrastructure, vehicle quality and promotional 

measures such as branding and marketing.  

For the present paper we require an estimate of the potential for bus investment to 

achieve carbon reductions that are sufficiently large to achieve demanding climate 

stabilisation objectives. We have therefore focused on the most ambitious level of 

investment in the model, which involves significant capital and revenue investment to 

restructure bus services into a comprehensive network of scheduled routes with 

‘rapid transit’-like infrastructure in urban areas. The cost of this scale of intervention 

was previously estimated to be around £1bn in capital funding over the first 5-year 

period with an additional £20m per annum in revenue funding. To consider the 

impact of bus in the period to 2040, we have made a high-level assumption that two 

further tranches of similar amounts of funding would take place over the remaining 

years.  

The model calculates how many additional bus trips will result from investment in a 

“bottom up” way, combining the effect of individual schemes to estimate the effect of 

packages of schemes at local authority level. A case study approach was taken as 

the basis for modelling the impact of the various interventions for three types of 

Welsh network (Major Urban, Town and Rural). The results of the case study 

analysis are then extrapolated to provide results at an all-Wales level.  

Published bus industry statistics15 show there were 99.9 million bus journeys in 

Wales in 2017/18. Generalised journey times (GJT), combining the monetised values 

of different elements of a journey (wait time, in-vehicle time and reliability) into a 

                                            

12 TfW National Bus Network: Programme Business Case, 2019 
13 Welsh Transport Appraisal Guidance (WelTAG), 2017 
14 Transport analysis guidance (WebTAG), Department for Transport 
15 Bus statistics, Department for Transport 

https://www.gov.uk/government/collections/bus-statistics
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single overall measure, were developed for the existing networks in each of the three 

case study areas. A combination of standard values from WebTAG and a review of 

post evaluation literature was used to identify values for GJT changes associated 

with each of the interventions. Combining baseline demand and GJT changes 

provides demand uplift values for the ‘do something’ scenario. 

The average growth in patronage in the five-year investment period covered by the 

economic assessment model has been extrapolated to cover the period to 2040, as 

shown in Table 3.1, on the assumption that there will be two additional rounds of 

similar investment.  

Table 3.1: Summary of Assumed Bus Patronage Growth 

Year Growth Rate Source 

2021 4.1% 

Based on outputs from the economic 
assessment model 

2022 1.2% 

2023 10.4% 

2024 3.9% 

2025 3.3% 

2026 2.0% 

2027 1.5% 

2028-2040 3.7% 

Growth per annum in this period is 
based on the average of the initial 
investment period, based on the 
assumption that there will be two 

additional rounds investment. 

 

In general, bus priority measures which have involved on-road bus lanes or 

segregated busways have delivered measurable improvements in journey times and 

reliability. However, bus priority measures and improved interchanges and bus stops 

are capital intensive projects typically requiring tens of millions of pounds of 

investment just to improve a single corridor. Depending on the level of segregation of 

buses from congestion achieved, substantial increases in patronage can be realised 

(ranging from 7% to 48% in the examples considered) on individual routes. 

However, focusing on improvements on individual bus routes does not in itself bring 

about large increases in patronage. An inter-connected ‘network’ is considered the 

key aspect of growing bus patronage, as this widens the range of possible trips, 

compared to bus priority on a few main corridors, which tends to marginally grow 

trips where mode share is already good instead of providing wholly new connections 

between areas underserved by the existing network.  

3.2 Approach to Rail Patronage 
In the absence of alternative rail passenger demand forecasts, a simple exercise has 

been undertaken to identify potential future rail patronage.  

Public transport patronage has been significantly affected by the COVID-19 

pandemic, with demand for rail services falling substantially and only rebounding so 
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far to around 30% of pre-COVID demand. A pessimistic scenario could see a 50% 

reduction in rail commuting compared with pre-pandemic levels16. Our analysis does 

not assess the impacts of COVID. The model starts from pre-COVID passenger 

numbers.  

The number of rail passengers in Wales has grown from 25.3 million in 2008/09 to 

31.1 million in 2018/1917, representing a compound annual growth rate of 2.1%. It 

has been assumed that the number of rail passengers will grow at the same rate 

over the period to 2040, resulting in growth of 44% over this period. 

Welsh Government has planned significant investment in the South Wales Metro, 

with plans for a Swansea Bay Metro in the early stages of development. Separate 

growth rates have been applied to journeys to/from Cardiff and Swansea to account 

for the potential for additional growth as a result of this investment. Network Rail’s 

Welsh Route Study18 sets out the potential passenger demand growth for commuting 

into Cardiff (NR Table 4.2) and Swansea (NR Table 4.3) of 144% and 87% 

respectively in the period to 2043. This growth has been applied on a pro-rata basis 

in the period to 2040, as shown in Table 3.2. The proportion of flows has been 

allocated using ORR data19.  

Table 3.2: Summary of Assumed Rail Patronage Growth 

Area 2019 2040 Growth 

Cardiff 10,828,631 24,775,908 129% 

Swansea 1,271,415 2,232,604 76% 

Rest of Wales 18,991,354 27,257,498 44% 

Total 31,091,400 54,266,010 75% 
Note: Cardiff proportion includes journeys to/from Cardiff Central, Queen Street, Cardiff Bay and Cathays 

3.3  Model Assumptions 
Application of elasticities associated with investment in bus in a bottom-up way 

according to the guidance outlined in WebTAG is considered a conservative 

approach. The elasticity approach may result in low estimates of future demand 

where existing use of public transport is low.  

In the present case, which is considering a comprehensive investment in an 

integrated public transport network in order to improve connectivity right across the 

network, additional mode shift to public transport is likely to be much larger. In order 

to estimate the full potential of public transport, the amplification factors outlined in 

Table 3.3 have been applied to the base bus and rail patronage growth presented in 

Table 3.1 and 3.2 respectively. 

 

 

                                            

16 Rail Delivery Group, Rail Covid Forecasting Group, Research and scenarios summary, October 2020 

17 StatsWales, Rail passenger journeys to, from or within Wales 

18 Network Rail, Welsh Route Study, March 2016 

19 ORR, Station Entries and Exits, 2018/19 

https://statswales.gov.wales/Catalogue/Transport/rail/rail-transport/railpassengerjourneystofromwithinwalesandtotaljourneysingb-by-year
https://www.networkrail.co.uk/wp-content/uploads/2016/11/Welsh-Route-Study.pdf
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Table 3.3: Bottom-up Amplification Factors 

Description Factor 
Applied in 

Period 
Purpose 

Transport Policy 
Multiplier 

1.3 
2025 – 2040  

 

To account for 'push' policy measures 
aimed at reducing car use, such as 
reducing provision of parking, increasing 
costs of parking, road user charging 

Network Effect 
Multiplier 

2.0 2023 – 2040 

To account for ‘network’ benefits from 
completing the network to give much 
improved public transport service ‘reach’ 
and ease of use  

Lifestyle Change 
Multiplier 

2.0 2030 – 2040 

To account for longer term elasticities from 
‘life decisions’ (e.g. to reduce car 
ownership, to change work or home 
location), changing perceptions of public 
transport, associated improvements to all 
sustainable travel modes and supporting 
digital tools (e.g. Mobility as a Service).  

Note: The above amplifiers above are multiplicative, resulting in a total adjustment factor of 5.2 from 2030 

In order to calculate the number of displaced car trips, a diversion factor of 32.5% is 

applied to bus passenger numbers. This factor is based on bus diversion factors for 

bus from WebTAG20 (Car & Taxi), re-normalised to exclude light rail, and to account 

for a car occupancy of 1.57 for car trips. For rail, a diversion factor of 30.0% is 

applied, based on the Non-London Inter-Urban factor from WebTAG21. 

Estimates of distance travelled per diverted bus and rail passenger are based on 

data from the National Travel Survey22, which provides average rates of 8km for bus 

trip and 52km for rail trips.  

Car CO2 emissions per kilometre between 2020 and 2040 have been updated in this 

paper, to reflect the assumptions and modelling in the Committee on Climate 

Change 6th Carbon Budget, published in December 2020, and subsequent 

correspondence with CCC. Figures are given in Table 3.4. All modal shift benefits to 

PT are considered to be net carbon gains – i.e. the mode shift carbon calculations 

make no allowance for the possible added emissions from increases in bus or rail 

service kilometres or conversely reductions in emissions from electrifying bus and 

rail fleets. However, the reduction in emissions available from achieving a zero 

emissions bus fleet is estimated separately (see below). 

                                            

20 WebTAG Data Book, Table A.5.4.6, Bus Diversion Factors 

21 WebTAG Data Book, Table A.5.4.5, Rail Diversion Factors 

22 NTS0303 Average trip length by main mode: England (2019) 
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Emissions for Passenger Service Vehicles (PSV) vehicles have been extracted from 

the RTF3 scenario to calculate emissions savings from switching the bus fleet to 

zero emissions vehicles. 

Table 3.4: Change in car CO2 emissions (kg/km) 

 2020 2030 2040 

Average car CO2 kg/km 0.17 0.09 0.01 

RTF3, PSV 0.90 0.65 0.53 

 

This paper considers the carbon savings associated with Scope 1 (direct) emissions 

only.  

3.4 Carbon savings from mode shift to public transport 
Predicted carbon savings from investment in bus and rail improvements are 

summarised in Table 3.5. Emissions of between 0.14 and 0.27 MtCO2 are avoided in 

each of the Wales Carbon Budget Periods, representing ranges of about 1-5% of 

emissions from car mileage in Wales during the different budget periods. 

Table 3.5: Carbon savings from investment in public transport 

Scenario 

Wales Carbon Budget Period 

2 
(2021-25) 

3 
(2026-30) 

4 
(2031-35) 

5 
(2036-40) 

CO2 savings per Wales Carbon Budget 
Period (MtCO2) due to bus 

0.04 0.09 0.12 0.07 

CO2 savings per Wales Carbon Budget 
Period (MtCO2) due to rail 

0.10 0.16 0.15 0.08 

CO2 savings per Wales Carbon Budget 
Period (MtCO2) Total 

0.14 0.25 0.27 0.15 

Proportion of CO2 emissions from cars 0.8% 1.9% 3.4% 5.0% 

 

3.5 Carbon Savings from Transition to Zero Emission Buses 
In addition to potential carbon savings from mode shift, there will be carbon savings 

from the transition of the bus fleet in Wales to zero emission vehicles, in line with 

Welsh Government’s aim for a zero-emission bus and taxi/private hire vehicle fleet 

by 2028.  

It is assumed that 12.5% of bus km become zero emission each year from 2021 to 

2028.  

Two separate scenarios have been considered: one with the existing level of bus 

kilometres; and a further scenario accounting for additional mileage assuming a 

higher number of bus km are operated each year to increase mode share, funded 

with an additional £20m revenue spend for improving services (for example by 

extending operating hours). 
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Predicted carbon savings from investment in zero-emission buses for each scenario 

are summarised in Table 3.6 and Table 3.7 respectively. Emissions of 0.15-0.41 

MtCO2 are avoided during each of the Wales Carbon Budget Periods, which is 

equivalent to a significant proportion of emissions from PSV mileage in Wales during 

this period.  

RTF3 has been used as the base case, and the results represent the additional 

carbon savings associated with the Welsh Government’s 2028 target for zero-

emission vehicles, which is not included in the DfT emissions forecasts. 

Table 3.6: Carbon savings from investment in zero-emission buses, Existing 

Bus Kilometres 

Scenario 

Wales Carbon Budget Period 

2 
(2021-25) 

3 
(2026-30) 

4 
(2031-35) 

5 
(2036-40) 

CO2 savings per Wales Carbon Budget 
Period (MtCO2) 

0.15 0.32 0.30 0.27 

Proportion of CO2 emissions from 
PSVs 

28.7% 70.5% 76.6% 76.6% 

 

Table 3.7: Carbon savings from investment in zero-emission buses, Increased 

Bus Kilometres associated with improved service and additional mode share 

Scenario 

Wales Carbon Budget Period 

2 
(2021-25) 

3 
(2026-30) 

4 
(2031-35) 

5 
(2036-40) 

CO2 savings per Wales Carbon Budget 
Period (MtCO2) 

0.19 0.41 0.38 0.34 

Proportion of CO2 emissions from 
PSVs 

34.7% 89.3% 97.0% 97.0% 
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4. Maximum potential for carbon savings from public 

transport improvements: ‘top-down analysis’  

4.1 Overall approach 

The modelling described in section 3 provides an estimate of how much carbon 

might be saved by large-scale investment in bus and rail between now and 2040, but 

it still does not reflect the maximum potential. 

To provide an indication of the maximum potential for public transport to replace trips 

by car, we have looked at the levels of public transport use per person in areas of 

other countries that have put in place much better public transport networks.  

The logic behind this comparison is that it should, in principle, be possible for Wales 

to attain similar levels of per capita public transport use to places with public 

transport networks that cover similar geographies and demographies to those in 

Wales,.  

In Germany, Austria and Switzerland, public transport is fully regulated by public 

authorities via transport associations called Verkehrsverbünde (VV). 

Verkehrsverbünde cover areas 10-30 times bigger than the built-up areas of their 

main cities, extending far out to surrounding towns and villages.  

Nevertheless, Verkehrsverbünde have achieved wide and dense geographical 

coverage by public transport, with high service frequencies even to rural areas, and 

excellent interconnections between services. Public transport across the entire area 

functions as a single system. Buses, trams, underground and suburban trains are 

coordinated by public transport governing bodies to provide ‘One network, One 

timetable, One ticket’. 

The result is much higher levels of public transport use per head of population than 

achieved by the de-regulated bus system in Wales – even considering areas of 

comparable population density (tabulated in Table 4.1 and shown graphically in 

Figure 4.1).  

Notably, the average population density of the whole of South East Wales is higher 

than three of the Verkehrsverbund comparators – Vienna, Hamburg and Berlin, and 

similar to a fourth, Munich. 

For just Cardiff and Newport, considered as a combined unit, the average population 

density is about 50% higher than any of the Verkehrsverbund comparators, yet 

public transport trips per capital do not approach even half the Verkehrsverbund 

average. 
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Table 4.1: Public Transport Trips per capita per year (2015) 

Verkehrsverbund23   Wales  

HVV (Hamburg city region) 220 Cardiff (modelled)24 104 

MVV (Munich city region) 247 All SE Wales (modelled)  58 

VOR (Vienna city region) 382 Urban cities and towns (NTS)25 50 

VBB (Berlin city region) 231 Rural towns and their fringes (NTS) 39 

VRR (Rhine-Ruhr region) 168 Rural villages, hamlets, isolated dwellings (NTS) 32 

ZVV (Zurich canton) 442   

 Average 282   

For further comparator data see accompanying spreadsheet, tab ‘Verkehrsverbund data’ 

Figure 4.1: Annual per capita public transport trips in six continental 

Verkehrsverbünde and equivalent parts of Wales and England 

  

                                            

23 Source Verkehrsverbund data: Buehler R,  Pucher J & Dümmler O (2019) Verkehrsverbund: The evolution 

and spread of fully integrated regional public transport in Germany, Austria, and Switzerland International Journal 

of Sustainable Transportation 13:1 36-50 

24 Source modelled data: South East Wales Transport Model, as plotted on Figure 4.1 

25 Source NTS figures: In absence of a Wales National Travel Survey, assumed to be same as recorded by 

England National Travel Survey for England outside London. 
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4.2 Assumptions 

To estimate the maximum potential, we have calculated how much car mileage 

would be replaced if, by 2030, people in Wales each make a similar number of trips 

per year on public transport to people living in Verkehrsverbund areas.  

To account for the rurality of much of Wales, we have used the present ratio of public 

transport trips per person between rural and urban areas to factor down the 

Verkehrsverbund figure for public transport trips per person, drawing on the official 

rural-urban classification of different areas of Wales. 

For the urban areas of Wales, our calculations consider a case where public 

transport use in 2030 has reached the average of the six Verkehrsverbünde for 

which data is available. This would mean that urban areas of South Wales, for 

example, achieve similar per capita ridership on public transport to that of Munich 

and Berlin city regions, but would still be far below the level of world leading places 

like Zurich canton or Vienna city region.  

As a feasibility check on this assumption we have made the following comparisons: 

 Although much of Wales land area is rural, the concentration of the population is 

such that 67.2% are officially categorised as urban.  

 The six continental comparator Verkehrsverbünde contain cities bigger than 

Wales’s largest cities, but they also include much larger rural hinterlands. The 

Berlin Verkehrsverbund covers an area 50% larger than the whole of Wales, with 

a population density outside Berlin itself that is similar to Carmarthenshire or 

Pembrokeshire. Similarly, the total area of Munich Verkehrsverbund is 

approximately the same as the combined area of all of the South Wales 

counties, cities and boroughs, including Monmouthshire, and with the addition of 

Carmarthenshire. 

 Moreover, Germany considers that its current levels of public transport use are 

far below the feasible limit. It has set a target to double its present public 

transport use by 2030. This target will apply at all levels of transport governance, 

and will include rural public transport use.26 

For Wales to achieve a public transport system anything like that in Verkehrsverbund 

areas, re-regulation of buses will be essential. Bus governance is within Welsh 

Government control, but Covid 19 means that bus legislation that was intended for 

the 2020 session of the Senedd has been delayed. Our scenario assumes that bus 

re-regulation legislation will be a priority for action early in the next session of the 

Senedd. 

We therefore model a scenario where total public transport trips per person per year 

in areas of Wales classified as ‘urban city and town’ increase linearly over the 

coming decade to equal the Verkehrsverbund average by 2030. Thereafter, the 

scenario assumes ridership continues to ramp up linearly, to double the 2030 

                                            

26 Vorreiter A, Manager of the Office for Mobility in Rural Areas, Nordhessiche Verkehrsverbund (2020) personal 

communication to Ian Taylor. 
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ridership by 2040 (i.e. by 2040 equalling the ridership that Verkehrsverbünde are 

aiming to achieve ten years earlier). 

Other areas of Wales classified at Census output area level as ‘rural town and fringe’ 

or ‘rural village, hamlet or isolated dwelling’ are assumed to see increases in public 

transport use to lower levels, using the assumption that the present ratio of public 

transport trips per capita between areas classified as urban and areas classified into 

the two rural categories are maintained in the future. In the absence of Wales-

specific data for existing trip rates National Travel Survey (England) data for areas of 

England with the same rural-urban classification are used. 

The increase in public transport ridership is assumed to split between bus and rail in 

approximately the same proportion as present use. Additional bus trips due to 

creation of Verkehrsverbund-style fully-connected comprehensive bus networks are 

assumed to account for 70% of the additional trips, with rail accounting for the 

remainder as a result of 'metro-isation' and connected feeders from bus. 

To convert the resulting modelled increase in public transport trips cycling into 

carbon savings, we need to know: 

 What proportion of new bus and rail trips would replace a car trip 

 The length of the car trips that are avoided 

 The change in average car CO2 emissions per kilometre over time. 

Figures for trip diversion rates and trip lengths are summarised in Table 4.2, along 

with figures for the other assumptions behind our ‘top-down’ assessment of the 

maximum potential for carbon savings from public transport discussed above. Where 

similar inputs to the ‘bottom-up’ analysis in section 3 are required, the same values 

have been used. 

Table 4.2: Assumptions: maximum potential for carbon savings from public 

transport (PT) 

Assumption Rationale / evidence source 

Split of PT trip increase per 
capita between bus : train 

70:30 Equivalent to present split  

Split of bus per capita trip 
increase between urban 
city/town : rural town & 
fringe : rural village, 
hamlet & isolated dwelling 

100:82:60 Equivalent to present split recorded by 
National Travel Survey (England) Table NTS 
9903 for areas of England with the same 
rural-urban classification 

Split of rail per capita trip 
increase between urban 
city/town : rural town & 
fringe : rural village, 
hamlet & isolated dwelling 

100:69:69 Equivalent to present split (see tab ‘NTS 
9903 Trips’ on accompanying spreadsheet) 
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Assumption Rationale / evidence source 

Diversion factor from car 
driver to bus 

33% TAG value renormalised to exclude light rail 
from the choice set, as a choice inapplicable 
to Wales, and factored to account for average 
car occupancy 

Diversion factor from car 
driver to rail 

30% TAG value for ‘inter-urban’ 

Car driver trip length that 
bus trips replace 

8.2 km Average bus trip length recorded by National 
Travel Survey (England) Table NTS0303 for 
England outside London, excluding ‘non-local 
bus’ 

Car driver trip length that 
rail trips replace 

52.0 km Average rail trip length recorded by National 
Travel Survey (England) Table NTS0303 for 
England  

Profile of increase over 
time 

2030 Linear rise from 2020 to present 
Verkehrsverbund ridership in 2030, thereafter 
a linear rise to double that level in 2040 

See accompanying spreadsheet, tabs ‘NTS 9903 Trips’, ‘TAG Bus Diversion Factors’, ‘TAG Rail 

Diversion Factors’, ‘NTS 0303 km’. 

As noted above, car CO2 emissions per kilometre between 2020 and 2040 have 

been updated in this paper, to reflect the assumptions and modelling in the 

Committee on Climate Change 6th Carbon Budget, published in December 2020, and 

subsequent correspondence with CCC. Figures are as given in Table 3.4 above.  

4.3 Carbon savings 

Our calculations using these assumptions show that potential carbon savings from 

public transport could be above 5% of all car CO2 emissions during Wales Carbon 

Budget Period 5 (2021-2025), rising to 29% of car CO2 emissions during Period 5 

(2036-2040), as shown in Table 4.3. 

The carbon impact initially increases over time, as the public transport network 

becomes more comprehensive and levels of public transport use increase. The 

impact in absolute carbon terms peaks around 2030, after which the growing 

adoption of electric cars reduces both the carbon intensity of car distance avoided 

and total car emissions to the extent that the carbon impact of mode shift decreases.  

Viewing this date of peak impact within the context of the climate change trajectory, it 

might be noted that there is an argument for attaching a higher value to carbon 

saved at this early date, because the message from climate scientists is that early 

action in the 2020s and 2030s will yield the biggest climate benefits and avoid the 

highest costs from climate damage. 
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Table 4.3: Maximum potential for carbon savings from public transport 

  Wales Carbon Budget Period 

2 

(2021-25) 

3 

(2026-30) 

4 

(2031-35) 

5 

(2036-40) 

Maximum 
potential 

MtCO2 total saving 0.94 1.87 1.75 0.85 

MtCO2 saved due to bus 0.27 0.54 0.51 0.25 

MtCO2 saved due to rail 0.67 1.32 1.24 0.60 

Proportion of car CO2 

emissions 
5.3% 14.0% 22.1% 29.4% 

See accompanying spreadsheet, tab ‘Carbon potential PT’ 
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5. Carbon benefits and wider benefits of investment in public 

transport  

5.1 Carbon benefits 

The investment in public transport described in this paper is expected to have a high 

benefit-cost ratio and positive net present value. This means that the welfare cost 

per tonne of carbon saved is negative: that is, there is a social welfare gain for every 

tonne of carbon saved. 

A cost-benefit analysis of the modelled public transport investment has been 

undertaken and is reported separately, together with a calculation of the social 

welfare gain per tonne of carbon saved, using the BEIS cost-effectiveness 

indicator27: 

 

CEI = – [NPV – PVCO2] / CO2  

Where: 
CEI        = cost effectiveness indicator 
NPV       = net present value of investment 
PVCO2      = present value of change in CO2 emissions from investment 
CO2       = change in CO2 emissions from investment 
 

 

This enables comparison of bus investment with other forms of carbon abatement in 

the transport sector. 

Correspondence with DfT analysts has clarified that this is the approach being used 

for the Transport Decarbonisation Plan.   

5.2 Wider benefits 

Good public transport that generates high levels of public transport use is valuable 

for multiple reasons in addition to its crucial role in combating climate change. This 

section briefly reviews some of the key issues and evidence behind them. 

Equality and social wellbeing 

Public transport services, especially buses, are crucial to the equality and social 

wellbeing of Wales’s towns and cities and are a lifeline for many rural communities. 

For many people, buses are the only form of public transport available. And the 

people that use and rely on buses include particularly the poor, the young, the old 

and the needy. For many of these people, the provision or removal of a local bus 

                                            

27 BEIS (2019) Valuation of energy use and greenhouse gas: supplementary guidance to the HM Treasury 

Green Book on Appraisal and Evaluation in Central Government section 5 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794737/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794737/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal-2018.pdf
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service can be life-changing. For those on low wages, whether a bus fare is low or 

high can determine whether it pays to take a job.  

It is lower income groups that use buses most. Bus use is weighted towards lower 

income groups, with an inverse relationship between increasing bus use and 

decreasing household income. An individual in the lowest household income quintile 

makes more than three times the number of bus trips per year on average than an 

individual in the highest household income quintile28. 

Improvements to bus services impact most those with poor access to transport and 

little ability to self-fund other transport options – for whom poor public transport 

means fewer life opportunities. People in households without a vehicle on average 

use the bus more than four times as much as people in households with a vehicle29, 

and 70% of those with no car available use the bus frequently, compared with 20% 

of those with a car available30.  

Among those in employment, frequent bus use is most common amongst the lower 

skilled occupations: manual workers and occupations such as sales, customer 

service and personal services31. It is estimated that a minimum of 400,000 people 

are in work, or are in better, more productive jobs as a direct result of access to bus 

services32.  

Bus improvements will also particularly benefit older people, who are a large portion 

of bus users, accounting for one quarter of all bus trips33. Women will also be major 

beneficiaries. Women, including women making trips with children, use buses more 

than men. About 60% of bus journeys in England are made by women34. For 

journeys to work the disparity is even greater, with 10.7% of women using buses to 

commute compared with 6.0% of men35.  

As unaffordable house prices in city centres force ordinary people to live further and 

further from the main employment centres, the cost and provision of public transport 

is increasingly becoming a social justice issue36. 

                                            

28 National Travel Survey (England) 2017 Statistical Table NTS0705 actual numbers are 55 trips/yr vs 
18 trips/yr. 
29 National Travel Survey (England) 2017 Statistical Table NTS0702 actual numbers are 103 trips/yr 
vs 23 trips/yr. 
30 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
31 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
32 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
33 National Travel Survey (England) 2017 Statistical Table NTS0601 
34 58% is the average across England, with the highest disparity of 61% women vs 39% men in the 
non-metropolitan areas. Source: DfT Statistical Table BUS 9902 
https://www.gov.uk/government/statistical-data-sets/summary-of-bus-statistics-from-other-
government-data-sources-bus99  
35 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
36 In some poorer countries, public transport is almost a human rights issue – e.g. in Brazil, the 
biggest uprising since the struggle that ended military rule was the Free Fare Movement’s 2013 mass 
protests that reversed a rise in public transport fares http://beautifultrouble.org/case/brazils-free-fare-
movement/  

https://www.gov.uk/government/statistical-data-sets/summary-of-bus-statistics-from-other-government-data-sources-bus99
https://www.gov.uk/government/statistical-data-sets/summary-of-bus-statistics-from-other-government-data-sources-bus99
http://beautifultrouble.org/case/brazils-free-fare-movement/
http://beautifultrouble.org/case/brazils-free-fare-movement/
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The United Nations Special Rapporteur on Extreme Poverty and Human Rights 

included the follow statement on public transport in the conclusions of his Statement 

on Visit to the United Kingdom: 

‘Transport, especially in rural areas, should be considered an essential service, 

equivalent to water and electricity, and the government should regulate the sector to 

the extent necessary to ensure that people living in rural areas are adequately 

served. Abandoning people to the private market in relation to a service that affects 

every dimension of their basic well-being is incompatible with human rights 

requirements.’37 

Viewed in this light, decent public transport should be regarded as a universal basic 

right. Countries like Switzerland and Germany that have put in place rules to 

guarantee basic service frequency standards to reach every community seem to 

appreciate this at a deep level, and cast a harsh light on Britain’s laissez-faire 

approach to public transport provision in recent decades.   

Health and environmental quality 

The role of the bus in generating physical activity often goes unrecognised. 

However, walking to the bus stop generates valuable levels of exercise. The 

evidence has been compiled by the Urban Transport Group38: 

‘An American study found that people who use public transport spend a median of 

19 minutes each day walking to and from public transport. Some 29% of people 

achieved the officially recommended 30 minutes or more of daily physical activity just 

by walking to and from public transport. People in low income households, minority 

groups and high-density urban areas were particularly likely to spend 30 minutes or 

more walking to and from public transport. 

In the UK, a study by Mindlab found that walking as part of a return trip by bus 

provided about half the recommended daily level of exercise. Study participants 

walked an average of 1.3km, taking around 15 minutes, 2.5 times more than when 

making the same journey by car. 

Research has also been conducted into the impact free bus travel has on levels of 

physical activity, showing it results in more trips and more active travel: 

• Research by Imperial College London found that people with a bus pass are more 

likely to walk frequently and take more ‘active travel’ journeys. 

• A longitudinal study of 9,000 people in England found that free bus passes for older 

people had increased their public transport use and that older people who used 

public transport had reduced odds of being obese compared with those who did not. 

Those who used public transport, or took advantage of free bus travel, were 25% 

less likely to be obese than those who did not. 

                                            

37 UN (2018) Statement on Visit to the United Kingdom, by Professor Philip Alston, United Nations 
Special Rapporteur on extreme poverty and human rights  
38 Urban Transport Group (2019) The cross-sector benefits of backing the bus 

https://www.ohchr.org/EN/NewsEvents/Pages/DisplayNews.aspx?NewsID=23881&LangID=E
https://www.ohchr.org/EN/NewsEvents/Pages/DisplayNews.aspx?NewsID=23881&LangID=E
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• Research into the health impacts of free bus travel for young people in London 

found it generated extra walking journeys that would not have been undertaken, or 

would have been made as a car passenger.’ 

The role of the bus in preventing poor health extends beyond generating active travel 

trips. It can also play a key role in improving air quality. A modern diesel bus 

produces fewer NOx emissions than a modern diesel car despite being able to carry 

20 times more passengers39, and a switch to zero emissions bus operations will 

make the clean air benefits of buses even greater.  

As well as reducing local air pollution, removing cars by boosting bus use will reduce 

traffic danger and traffic noise. In addition, bus priority spending can be used to 

create better, healthier street environments by reallocation of street space so that 

less is given over to traffic and more space is given to trees, greenery and other 

public realm enhancements.  

In some places, bus priority should mean closing roads to all vehicles other than 

buses, people walking and people on bikes, using features such as bollards that 

drop down as buses approach to prevent access by other types of traffic.   

Disbursement of bus improvement monies could incentivise local authorities to 

maximise the opportunities this funding presents to achieve better bus access whilst 

simultaneously improving and greening public spaces. This is also important 

because bus use and walking are intimately linked – everyone has to walk to reach 

the bus stop, so it is vital that the walking routes and bus waiting environments all 

feel good to be in. 

Economy 

Transport is recognised as a foundation for economic prosperity, but buses are too 

often omitted from this discussion, despite carrying twice as many people as trains in 

Wales and serving many more communities. In the context of the investment in 

buses proposed in this paper it is therefore worth noting some of the estimated 

statistics for the economic contribution of bus services. 

One academic analysis estimates that those who rely on buses to get to work 

generate £64 billion in economic output across the UK every year (on the basis of 

average earnings) 40. Bus services are making a major contribution to the size and 

efficiency of today’s labour market.  

In addition, bus trips for shopping and leisure are estimated to support a spend 

across the UK of £27 billion per year, with £22 billion being spent in town centres41. 

In this regard, bus services provide crucial support to the vitality of struggling high 

streets. 

                                            

39 Greener Journeys (2020) A green recovery must have public transport at its heart - webinar 
address  
40 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
41 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 

https://greenerjourneys.com/insight/a-green-recovery-must-have-public-transport-at-its-heart/
https://greenerjourneys.com/insight/a-green-recovery-must-have-public-transport-at-its-heart/
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A study by KPMG for Greener Journeys42 has estimated that each £1 invested in 

bus priority infrastructure generates £4.94 of benefits, after accounting for: 

 Bus user journey time benefits 

 Non-user benefits from traffic congestion relief, road safety, air quality, noise, 

greenhouse gas removal 

 Wider economic benefits from health  benefits,  and improved access to jobs and 

education with consequent decreased unemployment,  

 Bus operator cost savings 

The places that rely on bus services and lack other modes of public transport such 

as trains include many of the areas that are struggling most economically. An 

academic survey of bus users showed that 11% of those who use bus to get to work 

would either have to change jobs or leave the labour market if there was no bus 

service43. People over 16 who are long-term unemployed or have never worked 

depend on buses to almost twice the extent of their peer group average44. An 

academic survey of jobseekers showed 60% felt that they would have less chance of 

finding a job without bus services45. Of those presently in employment, 19% report 

having to turn down a job due to inadequate bus services46. 

 

  

                                            

42 Greener Journeys (2017) A National Statement on Local Bus Infrastructure - Executive Summary  
43 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 
44 Urban Transport Group 2019 The Cross-Sector Benefits of Backing the Bus  figures are 11% vs 6% 
45 Urban Transport Group 2019 The Cross-Sector Benefits of Backing the Bus citing Leeds ITS 2013  
46 Leeds University Institute for Transport Studies 2012 Buses and Economic Growth 

https://greenerjourneys.com/wp-content/uploads/2014/06/Bus-infrastructure-June-2017.pdf
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7. Conclusions 
Higher levels of public transport use could achieve significant cuts in carbon 

emissions from cars between now and 2040, with the potential to achieve emissions 

reductions in the key early period during which electric cars have yet to become 

dominant but when emissions reductions will have greatest impact on the trajectory 

of climate change. 

A ‘top-down’ assessment of maximum potential suggests that, if per capita public 

transport use in Wales were to increase so that it becomes similar to present levels 

in Austria, Germany and Switzerland, where ‘Verkehrsverbünde’ transport 

associations have achieved high per capita levels of public transport use, there could 

be cumulative emissions savings of 5.4 MtCO2 between now and 2040. This 

would represent 5-29% of emissions from cars in the different Wales Carbon Budget 

Periods. This is a challenging scenario, requiring an approximately five-fold increase 

in public transport use by 2030 and an order of magnitude change by 2040. 

A ‘bottom-up’ assessment, that models how much of this maximum potential can be 

realised through an ambitious investment scenario, shows that a £3 bn programme 

of investment in buses and trams between now and 2040, could deliver cumulative 

emissions savings of 0.8 MtCO2 between now and 2040. This would represent 1-

5% of emissions from cars in the different Wales Carbon Budget Periods. This 

scenario represents an approximate doubling of public transport use by 2030 and 

more than a tripling by 2040. 

Unlike some other means of reducing carbon emissions, public transport investment 

and governance is a lever under Welsh Government control. 

Achievement of either of these outcomes will rely on rapid and complete reform of 

bus governance in Wales, to enable efficient investment in buses, and design of bus 

networks to work as complete networks to give the best possible service coverage, 

working in conjunction with rail and tram.  

To achieve these levels of public transport use there will also need to be determined 

policies to deter car use. 

Parts of other countries in Europe that have succeeded in doing both these things 

provide a pattern which Wales can follow. 

 


