
Sustainable Inter-Regional Travel - Can the Train Take the Strain
by Dominic McCann

Foreword
This discussion paper was written by Dominic McCann in response to a debate on twitter  
about capacity issues on the West Coast Mainline and the High Speed Rail proposals. 
We at Steady State Manchester see his paper to be a coherent and challenging contri
bution to the debate. We do not necessarily agree with all the assumptions made, nor 
with all the conclusions Dominic reaches, but we welcome the systematic analysis that 
he makes based on an engineer's understanding of the issues. Indeed we consider the 
report a model of the kind of contribution that is needed to inform democratic debate and  
decisiontaking on our social and economic future.

Steady State Manchester invites constructive responses and debate on this topic, 
with particular reference to transition to a local and regional economy that sup
ports ecological, social and economic wellbeing. Are the assumptions about the 
rate of decarbonisation sufficient? Does such a transition mean more or less local and 
interregional travel, and how does this relate to future projections and needs for inter
regional rail travel? What about freight: how will a reduction in unnecessary consump
tion, a rebalancing of production and distribution on a more regional and local basis, and 
the decarbonisation of road haulage interact an shape the need for rail? And how would  
a relocalisation of he economy impact on passenger travel? How will increasing and 
qualitatively different kinds of virtual communication reduce the need for meetings where 
people are all physically present? Will people actually be able to afford to travel on this 
new railway? Will people actually be able to afford to travel on this new railway? Will 
HS2 tend to suck resources out of the region (as appears to have happened under some 
circumstances  with other high speed railways elsewhere)?

Do contact us at steadystatemanchester@gmail.com or leave a comment on our website 
at http://steadystatemancheter.net. 

Introduction and Background

The aim of this document is to focus on long distance travel in the context of a 
sustainable and steady state future. It is also the aim of this document to review whether 
High Speed Rail should form part of the future of rail travel in the UK, with particular 
reference to Greater Manchester.

The focus on long distance travel is because that seems to be something that people just 
assume can be sorted out without significant re-design. People tend to say don't build 
the new runway or the new Motorway (I agree) and let the train take the strain, but then 
baulk at what that might imply for rail capacity and don't want to build the second High 
Speed Railway (HS2). This discussion paper do not set out to say HS2 is "the" solution. 
It does, however, look at a number of the issues associated with the HS2 project from 
the perspective of what would fit with a sustainable future.

Thus whilst many people can put forward environmentally sustainable solutions for local 
transport it appears to be more difficult to reach a consensus on long distance or 
inter-regional transport. For the purposes of this review I am confining Long Distance or 
Inter-Regional transport to mean distances between 50 to ~500 miles. 

Other solutions may be necessary for Long Haul travel and that in any case is likely to 
remain a small proportion (albeit environmentally problematic) of the total travel demand. 
The author is of the opinion that the only option for the foreseeable future for Long Haul 
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travel (especially involving crossing over seas / oceans) is air travel with some specific 
quota system and/or regulations controlling the total number of flights. Yes, boats and 
possibly airships may form part of the mix, but that would be the subject of a separate 
review of long haul travel.

The author has reviewed the Zero Carbon Britain (ZCB) report from a group led by the 
Centre for Alternative Technology and based the modal shift from road and air to rail and 
bus largely on the values set out the ZCB report.

Assumptions

The basic assumptions for this review are:

 UK Population growth of 0.7% pa, reaching approx. 70 Million by 2030.
 Emissions for petrol/diesel cars and buses (vehicle fleet) reducing by 1% pa
 50% of the cars on UK roads being hybrid, hydrogen fuel cell or electrically powered 

by 2030 and all cars being powered by renewable sources or electricity by 2050.
 Emissions from the average aeroplane reducing by 1% pa and a very limited use of 

bio-fuels for aviation.
 Emissions (or carbon intensity) from electricity generation reducing by 4% pa (via a 

move to renewables); i.e. electricity generation 50% decarbonised by 2030 and 78% 
decarbonised by 2050.

 Trains switching gradually to electric traction on most mainline or inter-regional 
routes, with 97% of journeys being on electrically powered trains by 2030. NB 
currently approx 60 percent of all rail journeys are by electric traction. Current 
electrification plans (North West, Great Western Mainline and Midland Mainline) are 
likely to increase that to 90% or more.

 The number of passengers on our long distance or Inter-Regional trains must 
increase by approx 4% pa (as a minimum and for at least 15 years) in order to bring 
about the modal shift away from cars and air travel. This is consistent with the ZCB 
report and is required so as to achieve more sustainable long term travel patterns 
and reduce CO2 emissions. This aspect is discussed in more detail in this review.

 It is implicit in this document that building new railway capacity alone will not 
automatically result in modal shift. and that other mechanisms may be needed in 
order to encourage the modal shift set out here. Those mechanisms might be; lower 
rail fares (greater subsidy), increases in fuel duty or additional carbon taxes etc. This 
would interact with demand reduction and re-localising the economy.

This document relies on current statistics from the Department for Transport (DfT), the 
Office of the Rail Regulator (ORR) and the Civil Aviation Authority.

A Review of the Statistics and Some Projections for a more Sustainable Future

So, based current travel and passenger data from the DfT and ORR together with the 
assumptions set out above the statistics we are working with are:

National Totals (Million trips/year over 50 miles):

Transport Mode
Today Forecast based on a shift away from car & air travel

2012 / 13 2018 2020 2025 2030
Car 545 M 473 M 448 M 390 M 339 M
Rail 107 M 128 M 138 M 165 M 197 M
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Bus 25 M 30 M 32 M 38 M 48 M
Domestic Flights 37 M 30 M 28 M 23 M 18 M
Total (excluding 
European Flights)

714 M 662 M 646 M 616 M 601 M

European Flights 132 M 110 M 103 M 86 M 72 M

Rail travel in the North West (focussing primarily in Long Distance or Inter-Regional data 
and assuming the same level of growth in rail traffic as envisaged at a national level) is 
as follows:

Rail Passenger 
Numbers

Today Forecast based on a shift away from car & air travel
2012 / 13 2018 2020 2025 2030

North West to Other 
Regions

31.2 M 37.7 M 40.6 M 48.9 58.9 M

North West to London 9.1 M 10.8 M 11.7 M 13.9 M 16.7 M
North West to 
West Midlands

4.0 M 4.9 M 5.3 M 6.4 M 7.8 M

Greater Manchester 
to other areas

17.0 M 20.6 M 22.2 M 26.8 M 32.4 M

(Of which) Gtr Mcr to 
London

4.5 M 5.4 M 5.8 M 7.0 M 8.3 M

Total number of 
passengers using Mcr 
City Centre Stations 
(excluding Metrolink)

38.8 M 47.1 M 50.9 M 61.8 M 75.0 M

Where We are Today?

Today (2013) the UK population makes 714 Million trips over 50 miles per year. Looking 
at those numbers on a individual basis that means that the average person in UK makes 
11 trips/yr over 50 miles and 9 of those are by car. Looking at those 11 trips/yr in reality 
that means 5 to 6 return trips per person. How much can and should that be reduced?

Thus in overall terms the demand for long distance or inter-regional travel is substantial 
and if we assume that some modal shift to rail (away from cars) is desirable from an 
environmental or steady state point of view, then it will be necessary to quantify the 
extent of that modal shift as this document attempts to do.

Looking at that the current figures from the perspective of rail use the average person 
makes 1.7 trips/yr over 50 miles by rail in 2013, thus only 14% of inter-regional travel is 
currently by rail. From a Greater Manchester perspective the figures indicate that we 
make approx 1.3-1.6 trips/yr to London, i.e. slightly more than half of us make a return 
trip to London each year by train. As already discussed the aim here is to see how and 
whether that (InterCity and Inter-Regional rail travel) can be increased in order to 
achieve a more sustainable transport system. 

When I think of these figures from a personal perspective it's amounts to: 2 trips/yr to see 
my Dad near Hull, 1 trip/yr to Paris to see my Mum, 2 or 3 work trips to places like 
Carlisle, Birmingham or London, 1 trip/yr to see friends/siblings in London and 1 trip/yr to 
see my wife's family in Germany - Oooops that's more than 5 return trips over 50miles 
already and only about half of them are by rail!
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Any discussion of future travel demand will also need to think of the demographics of the 
UK and past (or future) immigration: how many people living in Manchester have friends 
and family in Poland, Spain, Ireland, Scotland, Turkey, Pakistan etc? The fact that 
Manchester is now one of the most linguistically diverse cities in Europe with over 200 
languages being spoken by the residents of our city region is joyously symptomatic of 
this change in demographics. Clearly not all of these places can (or should) be served by 
rail, but how many trips over 50 miles (or over 500 miles) does that imply? So yes we 
need to think about how to re-localise our economy, but we must be mindful of social 
needs and realities. 

Trade and the movement of freight will be a further consideration. However, it is noted 
that the Zero Carbon Britain report assumes that "Total road and rail freight reduces 
marginally (about 5%), but rail freight more than doubles as around 20% of road freight 
switches to rail". In other words if their assumptions are followed it will be necessary to 
allow capacity on the rail network to accommodate additional freight trains and 
(presumably) new rail freight depots.

How to Manage Future Demand for Travel and Modal Shift?

Looking at my "projections" through until 2030 (assuming population growth of 0.7% pa) 
this would be a total of 8-8.5 trips/yr over 50 miles in total and 4.7 of those by car. Thus 
for the purposes of this assessment it has been assumed that long distance car travel 
would go down by 28% between now and 2030. 

The figure for rail would be 2.8 trips/yr over 50miles by rail in 2030. In other words an 
84% increase in total rail trips over 50 miles (by 2030) but only 63% increase on a per 
person basis. This reflects the modal shift that is implicitly assumed in this assessment. 
We could of course extrapolate these transport figures to 2050, but 2030 is probably far 
enough into the future to be getting on with to see whether it is "do-able" and to be 
consistent with the Zero Carbon Britain report.

NB my "assumption" is that people in the UK reduce the number of trips over 50 miles by 
15-20% by 2030. This would (it is assumed) take place through a variety of policy 
measures designed to re-localise the economy. For the purposes of this document this 
effectively amounts to reducing from 5 or 6 return trips to 4 or 5 return trips over 50 miles 
for each person in the country. We may choose to say "let's re-localise the economy 
even more and assume an even more restricted number of trips per person / mobility". If 
so we would need to be explicit about it and say by how much. 

Is This Sustainable?

Clearly the need for a modal shift is primarily in relation to CO2 emissions. Today 
emissions from this sector (excluding flights to Europe but including domestic flights) are 
approximately 13 Million Tonnes CO2e which represents approx 11% of the total of 122 
Millions Tonnes CO2e for domestic transport as a whole. It also represents ~2% of the 
total UK direct emissions (including shipping and international aviation). Thus it is a 
sizeable element of UK emissions from transport and must play a part in an overall CO2 
reduction strategy. The point here is that the current situation is not sustainable and 
action is needed.

Looking at CO2 emissions the forecasts used in this assessment indicate that with the 
modal shift set out above that there would be: a 50% reduction in emissions (i.e. 
6.4M.Tonnes CO2) by 2030 and a 77% reduction in emissions by 2050 (just extrapolating 
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it forward). It should be noted that the vast majority (45% out of the total of 50% by 2030) 
of this reduction in emissions comes from the reduction in car travel and the gradual 
switch to electric powered cars. Thus the modal shift to rail assumed in this document is 
presented merely as a means by which relatively steep reductions in car travel can be 
implemented without assuming an even greater reduction in mobility. 

I realise that this level of emissions reduction may not go far or fast enough, but this 
represents the starting point for this assessment. Achieving a higher level or rate of 
emissions reduction would only be possible if we assume an even greater modal shift 
away from cars/planes (and then need even greater rail capacity) or assume even 
greater reductions in mobility or if we assume that you can decarbonise cars/planes 
more quickly than set out in the initial assumptions. In terms of cars a more rapid switch 
to electrically powered cars may provide some additional carbon reductions as would 
measures such as car sharing (to reduce the per person emissions from cars). However, 
this does not detract from the main point that modal shift is likely to be an essential 
component of an emissions reduction approach to transport.

Clearly a more rapid switch to electrically powered cars by 2030 or hydrogen produced 
from electricity, would have big implications relating to the production of electricity. This 
will result in issues such as how do you generate that all that additional electricity unless 
you assume that car mileage goes down (as we have) or other sectors have to take a 
greater share of the energy efficiency needed etc.

What is Wrong with the HS2 Project?

The following table lists the main criticisms levelled at HS2 by people wishing to see a 
more sustainable future for the UK.

Criticism of HS2 Comment

There is no need for a new 
rail line: the existing WCML 
can be further upgraded to 
accommodate longer trains 
etc.

This is essentially the area which this document aims to 
explore; not so much in terms of costed alternatives, but 
rather by looking at how much additional rail capacity is 
needed between now and 2030 and how easy or difficult 
that might be to provide.

The proposed HS2 line cuts 
through areas of countryside 
and a number of ANOBs 
and SSSIs.

Yes. The author has not had time to review the HS2 
proposals in detail (in terms of site by site impact), but 
clearly building anything new through the countryside will 
impact on open spaces, people, agriculture and wildlife. The 
question will ultimately be whether building a new (in this 
case) railway would be better than the alternatives. It is the 
author's view that Steady State does not mean static, i.e. 
change will always be implicit in human existence. Indeed it 
is the need to change away from car dependency that may 
drive the need for a new or expanded railway.
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solved simply by the provision of longer trains (see below); not so with the InterCity West 
Coast service. It is also the WCML that provides the back-bone for the majority of the 
existing long distance services in the North West of England. Thus we do need to be 
clear about how this route could cope with an almost doubling in the number of 
passengers.

Please also note that I am not saying HS2 is "the" solution. But the 4 tracks on the 
WCML between Rugby and Watford Junction currently work very, very hard. As do the 2 
tracks running through Stoke to Cheadle Hulme and the 2 tracks from Birmingham to 
Coventry. How do we alleviate those fairly long sections so as to allow more (local and 
Inter-Regional) trains to run? Also what additional rail services can or should be provided 
an alternative to short haul flights?

As I see it there is only a limited number of choices when looking at increasing rail 
capacity for the busiest rail routes serving Manchester and the North-West; the following 
table summarises the main options: 

Upgrade Option / Description Advantages / Problems / Limitations
1.1 Longer Intercity Trains = 12 car 

Pendolino (currently 11 car) and convert 
all 1st class coach to standard class.

NB going beyond 12 cars length would 
require substantial changes to many 
railway stations (eg not just Liverpool 
but also Birmingham New Street). Some 
of these changes would be very 
expensive and would involve part 
closure of the stations during these 
works or the construction of a new 
station alongside existing stations - 
similar to what is proposed for HS2.

This provides an additional 185 seats per train, 
i.e. a 31% increase in capacity. It does nothing 
to improve local services. 12 car trains 
effectively full by 2028, i.e. giving 6 extra years 
breathing space (relative to existing 11 cars). 
Also does very little to allow modal shift away 
from air travel.
12 car Pendolinos cannot serve Liverpool Lime 
Street Station at present. This would imply that 
some 11 car sets to be kept in order to serve 
Liverpool or additional tunnelling would be 
needed at Liverpool Lime Street to lengthen 2 
or 3 platforms for 12+car formations.

1.2 Longer local / regional trains (all regional 
services generally 6 car length, 4 car 
minimum). Ultimately 8 car trains will 
probably become the norm on regional 
rail services.

This is essential (and is likely anyway in the 
medium term), but does not solve the problem 
that the frequency of trains cannot be 
increased on a number of routes, eg through 
Cheadle Hulme and Poynton which is served 
by only 1 train/hr. The limited service frequency 
of local trains from the south of Manchester is 
as a result of the 2 trains/hr to London and the 
2 trains/hr to Birmingham route all on the same 
2 track railway.
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Upgrade Option / Description Advantages / Problems / Limitations
2 Provide a new long distance rail route or 

routes (perhaps in part by reinstating 
disused alignments) to allow a good % 
of InterCity trains to be taken off the 
existing WCML (and ECML) and allow 
more local / Regional rail services to 
operate. 

HS2 is a very big and expensive version 
of that approach.

NB if we are saying build a High Speed 
Rail network, just not HS2. Then it is 
essential that we define what that High 
Speed Network would look like and 
where it would be built. Some guidance 
on this is set out in the Right Lines 
Charter.

Is HS2 the right solution? Is the specification 
"green enough"? Would a design speed of 
186mph (like HS1) be better for UK than 
225mph? Where do you build this new line? To 
what extent is the proposed alignment wrong?
Advantages: big additional rail capacity which 
would allow new / additional regional services 
to run through Milton Keynes and through 
Macclesfield etc.  Macclesfield, Poynton via 
Cheadle Hulme would be a particular 
beneficiary as the current line would no longer 
carry 2 trains/hour to London. These 2 train 
paths/hour could be used to run more frequent 
local services.
Also offers a real alternative to flying to the 
near continent. Would provide the capacity 
needed for 2 or 3 per day direct 
Manchester-Paris (and Brussels) services.

3 Provide many new 4 tracking initiatives 
for routes into Birmingham, Manchester 
(eg from at least Macclesfield to 
Stockport), Leeds etc, and hence 
providing these cities with German 
S-Bahn style services (similar to London 
Overground). This would typically allow 
15min service frequencies to run on 
commuter routes (similar to London 
Overground) into Manchester Piccadilly 
or Manchester Victoria whilst at the 
same time freeing up a couple of 
paths/hr for Inter-regional or Cross 
Country trains services (eg to Bristol via 
Birmingham).

Substantial demolition of existing houses in 
town centre locations and land take along 
existing rail corridors.
Would allow a regular 15min service pattern to 
run on 2 or 3 main routes into Manchester and 
solves the "Poynton Problem". Would build on 
the current improvements taking place with the 
Northern Hub project and the electrification of 
large parts of the NW rail network. This would 
greatly improve / regional local rail services.
Would not substantially improve long distance 
rail services or provide an improvement to 
encourage people to take the train rather than 
fly.

4 Night Sleeper services for Manchester 
to Paris, Brussels, Berlin etc

Yes feasible, but night services will impinge on 
the capacity of the rail network to carry freight. 
Will require considerable operating subsidy as 
on these services beds take more space on 
the train than seats. Would probably only 
represent approx 2 Million trips/yr (1 or 2 trains 
per day to/from Manchester), a small 
contribution in overall terms.

5 Double-Decker Trains Very difficult to implement in the UK owing to 
the majority of bridges and tunnels being too 
small for double-decker trains. It is almost 
certainly easier to build a new line with 
double-decker trains planned from the outset 
than to convert our existing lines.

There is also the question of whether there is sufficient capacity at the London end of the 
line (but essentially the same principles as set out above also apply).

In my view many or all of the approaches set out above will prove necessary in practice. 
From that perspective and looking at trying (in part) to replace a number of the current 
flights /aviation to the near continent with rail, then a new High Speed Rail line (or 2 
lines) starts to look like part of the solution; e.g. trying to get ~75% of people from the 
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North of England (and Scotland?) onto trains when going to Paris, Brussels, Cologne 
etc. Again that may arguably not be ambitious enough. Yes financial and regulatory 
measures can be put in place to curtail air travel, however, providing a workable 
alternative is also not only desirable but also essential.

I haven't talked about trips under 50 miles but clearly many of the same issues apply. 
Yes, trams / buses (mostly under 25miles), cycling (under 10miles/trip) and walking 
(typically under 2 miles) can and should take a share of the strain. Yes, local trains (in 
the North) are often only 2-4 carriages long, but growth in local rail numbers has been 
such that 4-6 carriages are needed now on a number of routes (Bolton, Wilmslow, 
Macclesfield etc). Also for areas immediately south of Manchester there is little scope for 
running more frequent trains unless you provide more tracks (see options set out in the 
table above).

What About Long Distance Buses
This document hasn't ignored long distance bus; you will see it listed in the tabular data 
at the start of this review and that it is assumed that growth in bus travel is at the same 
rate as growth in rail passengers. The growth in both cases is not growth for growth's 
sake but to allow the modal shift away from cars. Can long distance buses provide a real 
alternative for journeys over 100miles or over 500miles (Manchester-Prague)? What will 
the source of fuel be? Can the fuel for buses / coaches be decarbonised?

We could go back and look at long distance buses again to see whether they could take 
greater share of the modal shift required, but remember a Virgin Pendolino train carries 
up to ~600 passengers and there are 3 per hour to London from Manchester. That's 
1800 seats per hour each way. That would require ~36 buses each way every hour from 
Manchester to London to provide an equal level of capacity. The fleet of vehicles 
required to provide that service would be approx 450 coaches - i.e. a very large bus 
garage and a very big bus station! And then there is Manchester-Birmingham, 
Liverpool-Birmingham etc, etc.

Where do We Go From Here
In my opinion there is a real need to increase capacity on the InterCity rail network, 
especially on the routes linking Scotland, the North of England and the Midlands with 
London and the South East and on to the Continent via HS1. Doing nothing about rail 
capacity would result in cars continuing as the dominant mode of transport for long 
distance or Inter-Regional travel. This document shows (it is hoped) that despite 
assuming a significant re-localisation of the economy there remains the need for a modal 
shift away from cars and air travel which implies a big increase in the overall number of 
passengers using the railways (and long distance buses - within their limitations).

I suppose some might also argue that none of it matters as the world will be hitting a 
metaphorical brick wall by 2030! However, my view is that the UK should try to provide 
its population with some better infrastructure to make a transition to reduced 
consumption (and mobility) more socially acceptable.

So what I am saying is look at the numbers, look at some maps and try and identify 
solutions. Those solutions need to give people real choices. We mustn't just assume that 
other people will solve these questions for us. Let's not just come up with a list of 
reasons not to implement changes / improvements. So finally let's come up with some 
workable solutions that fit with a sustainable future.
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