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Executive Summary 

Introduction  

This report sets out the main findings of the Arup – Volterra research on the 
economic benefits of high speed rail to the High Speed Rail Eastern Network 
Partnership area1. The Partnership has been formed to make the case for the 
eastern route of the proposed Y shaped national high speed rail network.  

The Eastern Network Partnership area consists of some of the largest urban areas 
in the UK outside of London containing more than 8.7 million people and 3.6 
million jobs.  

Creating Substantial Economic Benefits 

We need to build a national high speed rail network to support economic 
growth and rebalance the national economy. 

The total wider economic impacts of the eastern route of the proposed 
national high speed rail network are estimated to be £4.2bn2. These comprise 
productivity benefits of bringing businesses closer together of £2.6bn, imperfect 
competition benefits of £0.8bn, and economic benefits of enabling workers to 
access more productive jobs by releasing capacity on existing rail routes of 
£0.8bn. This is additional to the benefits from reduced journey times for 
passengers (conventional transport benefits) which have been estimated by HS2 to 
be £20.8bn3, for the Y-shaped network north of the West Midlands. 

Delivering Better Value for Money 

We need to build the eastern route as soon as possible, in advance of, or at 
least at the same time as the western route.   

The economic benefits compared to the costs of the eastern route are 
significantly higher than the western route. In terms of benefits to rail users 
(conventional transport benefits), the Benefit to Cost Ratio of the eastern route of 
the high speed network north of the West Midlands is 5.6, compared with 2.6 of 
the western route. The productivity benefits of bringing businesses closer together 
of the eastern part of the network (£2.6bn) are around 20% higher than those for 
the western part (£2.1bn). The Eastern Network Partnership area includes major 
cities – including four of the eight Core Cities (Leeds, Newcastle, Nottingham and 
Sheffield), as well as other major urban areas such as Bradford, Derby, Tees 
Valley and York. In contrast the western route of HS2 will serve only two Core 
Cities north of Birmingham, and no other major urban areas. 

                                                 
1 The Eastern Network Partnership area comprises: the Derby, Derbyshire, Nottingham and 
Nottinghamshire Local Enterprise Partnership (LEP) area; the Leeds City Region LEP area; the 
North Eastern LEP area; the Sheffield City Region LEP area; and the Tees Valley LEP area 
2 All benefits are at 2009 prices, and over a 60-year appraisal period. 
3 HS2 Ltd do not explicitly split out the benefits of HS2 north of the West Midlands from the 
benefits of the whole of the Y-shaped network.  This figure has been arrived at by comparing the 
benefits of the whole Y-shaped network with the benefits for HS2 from London to the West 
Midlands.  See section 3.1.1 for more detail. 
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Creating Economic Benefits by Faster Links to London  
Once the national high speed rail network is completed it will be important to 
ensure that there will be at least six high speed trains per hour to / from 
London on the eastern route of the network. Most (70%) of the productivity 
benefits of the eastern route are created by the faster journeys to London and 
the number of paths will be critical to maximising the benefits of high speed  

Transforming Links between Cities Outside London  
We need to ensure the eastern route of the high speed network is planned in 
the right way to maximise the potential for bringing city regions outside 
London closer together. 

A significant proportion (30%) of productivity benefits from the eastern 
route will also result from high speed rail bringing city regions outside 
London closer together. In addition to the high speed rail services to / from 
London, there will also be high speed services between Birmingham, the East 
Midlands, Yorkshire and the North East. The national high speed rail network has 
the potential, if it is planned in the right way, to transform the connectivity 
between the main cities outside London. Some of the existing rail links between 
these cities are poor. For example it now takes almost two hours to travel by rail 
between Leeds and Nottingham, two of the largest cities in England which are 
only 70 miles apart.  

Developing a Strategy for the Rail Network as a Whole 
The economic benefits of high speed rail will be maximised if it is planned 
and delivered in the right way and integrated with a strategy for improving 
rail services on existing lines. 

Improvements are needed to existing rail routes in the short to medium term to 
deliver benefits in advance of the completion of the full national high speed rail 
network (which could take over 20 years). 

Capacity released on existing rail routes by high speed rail should be used to 
retain and enhance existing long distance inter-urban rail services to the Eastern 
Network Partnership area, not for additional London commuter services. There 
should be more regular services to London from places in the Eastern Network 
Partnership area that do not have them currently. The estimated economic benefits 
to the Eastern Network Partnership area of enabling workers to access more 
productive jobs by releasing capacity on existing rail routes would be £0.8bn. 

There must also be improvements to local and regional transport networks 
including rail and light rail services that connect with the high speed rail stations. 
This will spread the benefits of high speed rail as well as delivering substantial 
economic benefits in its own right.  

To maximise its economic benefits and integration with the wider rail network, 
high speed rail should serve city centre and other key hub stations or should be as 
accessible as possible to main centres of population and economic activity. The 
economic benefits will be increased if high speed rail is planned in conjunction 
with regeneration and development projects in the areas next to the high speed rail 
stations.   
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1 Introduction  

1.1 Role of this Report 
This report sets out the economic benefits of high speed rail to the High Speed 
Rail Eastern Network Partnership area (see figure 1.1), which comprises: 

 The Derby, Derbyshire, Nottingham and Nottinghamshire Local Enterprise 
Partnership (LEP) area; 

 The Leeds City Region;  
 The North Eastern LEP area; 
 The Sheffield City Region; and 
 The Tees Valley LEP area. 

This Partnership has been formed to make the case for the eastern part of the 
proposed national high speed rail network. This work has been commissioned to: 

 Estimate the Wider Economic Impacts (WEIs) of the eastern part of the 
national high speed rail network; 

 Compare the economic benefits of the eastern and western routes of the 
national high speed rail network; 

 Consider the economic benefits of the enhanced connectivity between regional 
centres that will be provided by the eastern route of the national high speed 
rail network; and 

 Identify the scope of capacity relief on the existing rail network, considering 
in broad terms how this released capacity might be best used and how this 
could enhance the economic benefits of high speed rail.  

This work builds on the analysis undertaken by HS2 Ltd (the Government’s high 
speed rail development company) on the economic impact of the proposed high 
speed rail network. It is based on similar assumptions, and is in conformity with 
Government guidance on assessing the economic benefits of transport projects. 
This report updates previous work on the economic case for high speed rail to the 
Leeds and Sheffield City Regions, and the “Three Cities” of the East Midlands4. 

1.2 The Proposals for a High Speed Rail Network  
The proposals of the Government are for a Y-shaped national high speed rail 
network (see figure 1.2)5. The first stage of this will connect London with the 
West Midlands. Detailed route proposals have been published for this first stage. 

The later stages will extend the network northwards from Birmingham. HS2 Ltd 
is currently undertaking work to specify the details of the routes, station locations 
and interfaces with the existing rail network. The eastern route will continue from 
the West Midlands to the East Midlands, South Yorkshire, the Leeds City Region, 
with a connection near York on to the existing East Coast Main Line to enable 
train services to run on to the North East and Edinburgh. The western route will 
extend the network to Manchester and Liverpool with a connection on to the 
existing West Coast Main Line to enable high speed rail services to run on to 
Scotland.   
                                                 
4 See “High speed rail to Yorkshire” and “The case for high speed rail to the Three Cities”    
5 As set out in the Department for Transport (2011) High speed rail: investing in Britain’s future 
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Figure 1.1: The High Speed Eastern Network Partnership Area 
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Figure 1.2: The Proposed National High Speed Rail Network 

 

Source: HS2 Ltd 
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Figure 1.3: Service Specification Assumptions for the Y Network (Extract from HS2 Ltd report) 
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2 The economic benefits of high speed rail to 
the Eastern Network Partnership area 

Main Conclusions  

The eastern route of the proposed high speed rail network must be built as soon as 
possible to support economic growth and rebalance the national economy. 

Summary of Evidence: 

In addition to the conventional transport benefits, the total wider economic impacts of 
the eastern route of the proposed national high speed rail network are estimated to be 
£4.2bn over a 60-year appraisal period (at 2009 prices).   

These comprise: 

• Productivity benefits of bringing businesses closer together (pure agglomeration) of 
£2.6bn;  

• Imperfect competition benefits of £0.8bn; and  

• “Move to more productive jobs” benefits of £0.8bn as workers are able to commute to 
more productive forms of employment due to the capacity released on existing rail 
routes. 

This does not include any benefits to the West Midlands and London of the HS2 route 
between London and the West Midlands. 

These estimates of the economic benefits are based on the existing methods approved by 
Government for assessing the impact of transport on the economy. These methods do not 
capture all the benefits of high speed rail, and do not include the substantial benefits of 
regeneration and development around high speed rail stations.   

2.1 Introduction 
This chapter sets out the estimated Wider Economic Impacts (WEIs) of the 
proposed high speed rail network to the High Speed Eastern Network Partnership 
area.  

HS2 Ltd published in February 2011 its own economic analysis, Economic Case 
for HS2 – The Y Network and London – West Midlands. We met with HS2 Ltd to 
understand their approach to this work. The main focus of their analysis has so far 
been on the London – West Midlands part of the proposed network, although they 
have made some high level estimates of the economic benefits of the network 
north of the West Midlands. Our analysis set out in this report is based on 
assumptions that are consistent with those used by HS2 Ltd. We have assumed the 
same journey times (see figure 1.2), and the same service pattern which underpins 
HS2 Ltd’s own work (see figure 1.3). Our estimates of the economic benefits have 
been undertaken in accordance with the relevant DfT guidance and wherever 
judgment is required, conservative assumptions have been made. 

2.2 The Purpose of High Speed Rail 
When assessing the economic benefits of high speed rail it is helpful to consider 
the main aims and purpose of the proposed high speed rail network.  
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A main rationale for the high speed rail proposals is to provide additional rail 
capacity for inter-urban links between London, the Midlands and the north of 
England. Network Rail predicts that much of the existing rail network will be at 
capacity in the next 20-30 years. There are limits to the extent to which 
incremental upgrades to existing lines (which would be expensive and disruptive) 
could provide the step-change in rail capacity to meet forecast long-term rail 
demand growth.  

There is strong evidence that building a new rail route to enable high speed rail 
services would offer better value for money than building a conventional rail 
route. The HS2 Ltd publication6 shows that the additional cost of delivering new 
rail capacity by a high speed route rather than conventional rail lines does not cost 
significantly more but yields better revenues and benefits. They found that 
delivering the scheme at conventional speed would: 

 Save about 9% of the costs of the high speed line; 

 Lengthen the journey times between London and Birmingham by 15 minutes 
(halving the time saving); 

 Reduce the number of people travelling on the line by 9%; 

 Cause overall benefits to fall by 33%; 

 Revenues would fall 24%, meaning the net cost saving would be around 
£0.8bn; and 

 The benefit cost ratio (BCR) of a new classic line (excluding WEIs) is 
estimated to be around 1.0, in comparison to the equivalent BCR of 1.6 for 
HS2.  

The other main aim for the Government is for high speed rail to have a 
transformational impact on economic growth and the economic competitiveness 
of different parts of the UK. A strong argument for high speed rail is that it can 
play a major role in helping reduce disparities in regional economic performance 
(including the north-south divide). It will do this by improving connectivity 
between city regions, increasing the productivity of regional centres, sharing 
growth and investment across the UK, and enhancing international connectivity 
by improving access to airports, particularly Heathrow, and the rail services to 
continental Europe.  

It should be noted that the proposed Y-shaped high speed rail network is not 
intended primarily to support commuting to business centres. Whilst clearly it will 
enable some commuting and could free up capacity for more commuter services 
on existing lines, its primary aim is to support longer-distance business and leisure 
travel. This is a major difference with High Speed 1 which in terms of domestic 
services is mainly a commuter network between North and East Kent and London.  

Other potential economic benefits of high speed rail are that it can act as a catalyst 
for physical regeneration in the areas adjacent to the stations on the network. 
These benefits can be maximised if the stations are located in areas with 
significant development potential and capacity, and if plans for regeneration and 
economic development are developed alongside those for high speed rail. A major 
source of the economic benefits of the High Speed 1 route between London and 
the Channel Tunnel has been the regeneration and development that is being 

                                                 
6 HS2 Ltd (2011) Economic Case for HS2 – The Y Network and London – West Midlands 



High Speed Rail Eastern Network Partnership Technical Business Case Work on High Speed Rail
Final Report

 

121525-50 | Final Report | 6 July 2011  

J:\121000\121525-00\121525-50 HSR\0 ARUP\0-11 TRANSPORTATION\0-11-8 REPORTS\DRAFT FINAL REPORT\FINAL REPORT\FINAL REPORT 060711 ISSUE.DOCX Page 9
 

brought forward around the main stations at Kings Cross, Stratford, Ebbsfleet, and 
Ashford.  

Whilst outside the scope of this project, high speed rail can also deliver significant 
environmental benefits. These stem from the reductions in carbon emissions that 
result in mode shift from private car and air, and also the reduced land-take 
compared to major roads.   

2.3 The Eastern Network Partnership Area is a 
significant asset to the national economy  

The Eastern Network Partnership area consists of some of the largest urban areas 
in the UK outside of London containing more than 8.7 million people and 3.6 
million jobs7. Consequently, this area makes an important contribution to the 
operation of the national economy, with different places having particular 
strengths and functions.  

The number of people and jobs that would be connected by the Government’s 
high speed rail network within the Eastern Network Partnership area is testament 
to the benefits of these proposals.   

The Derby, Derbyshire, Nottingham, Nottinghamshire LEP area contains more 
than two million people and 850,000 jobs. The cities of Nottingham and Derby’s 
success are reflected by GVA per head being 32% and 26% above the national 
average respectively. Derby is the UK’s leading high technology city with 9.5% 
of jobs categorised as advanced manufacturing8.   

The Leeds City Region contains more than 2.9 million people and 1.2 million 
jobs. The city region has the largest concentration of financial and business 
services outside of London, a sector which is predicted to continue to grow in the 
future.    

The North Eastern LEP economy is a natural economic area based on a distinct 
and complex geography. With a population approaching 2 million, 760,000 jobs, 
and generating £32 billion of output per annum, the North Eastern area is one of 
the largest economic centres in the north of England.   

The Sheffield City Region has a population of 1.6m people and 650,000 jobs. The 
City Region has an internationally recognised specialism in advanced 
manufacturing, whilst employment growth in recent years prior to the recession 
has in part occurred through jobs in business services.   

There are more than 660,000 people and 260,000 jobs in the Tees Valley. The 
Tees Valley has the largest petrochemicals/energy/biofuels/advanced engineering 
complex in the United Kingdom, with a GVA of £10 billion per year. 

These places collectively make a significant contribution to the national economy. 
However, there is an ongoing need to continue to improve their performance to 
help rebalance the national economy. 

                                                 
7 Source for all statistics in this section: NOMIS profiles of LEP areas 2011. Population figures are 
for 2009, employee jobs for 2008. 
8 Centre for Cities (2010) Changing Gears  
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Currently, the economic linkages between places within the Eastern Network 
Partnership area are relatively weak. For example, the service between 
Nottingham, Sheffield and Leeds operates at an average speed of 36mph taking 
almost two hours for an approximately 70 mile journey, and the Nottingham - 
Birmingham service operates at 44mph, taking over 1 hour and 15 minutes for an 
approximately 50 mile journey. Meanwhile the rail service between Newcastle 
and Middlesbrough takes 1 hour 15 minutes to travel the approximately 40 mile 
journey. These moderately short distances entail relatively significant journey 
times, limiting the ability of the cities to interact and for companies to cluster. 
Strengthening transport links between these places would facilitate the process of 
doing business. Recent research9 has set out the importance of improved 
connectivity between cities in the north of England to help rebalance the 
economy, improving economic performance.  

Further evidence on the benefits of bringing the Eastern Network Partnership area 
closer together is set out in section 4.2.   

2.4 How do we evaluate High Speed Rail in the UK? 

2.4.1 Overview  

The methods that we currently use to evaluate public transport investment in the 
UK do not fully capture the potential transformational benefits of high speed rail 
(see section 2.4.4).  Government guidance specifies use of a combination of 
Conventional Transport Benefits – which value capacity relief, time savings, 
reliability, frequency, safety etc – and Wider Economic Impacts – which estimate 
the additional positive impact that transport can have upon businesses and labour 
markets in terms of increased productivity. Consequently, as this research has 
been undertaken in accordance with this guidance it does not reflect the 
transformational benefits that could be generated and as such does not capture the 
full scale of benefits created.  

2.4.2 General points 

Whilst technology in theory enables people to work further apart from each other 
geographically, in fact economic restructuring in the UK has led to an increased 
importance of face-to-face economic interactions. For years people have predicted 
the death of the office as technology improves so greatly that everything can be 
done from home or on the move.  In reality what we have seen is that the more 
technology develops, the more people use it but the more also they desire face-to-
face contact with colleagues and clients. As economic activity has become more 
specialised and knowledge-based, the importance has increased for firms to have 
good access to skilled staff, clients and suppliers, and other knowledge producers 
(for instance universities). This has led to clustering of firms in locations, often 
city centres, which enable high densities and volumes of these interactions, and 
access to a wide labour market.  

Rail networks can support the economy in these locations in a number of different 
ways. First, rail can support high densities of employment and labour markets by 
enabling fast access by large volumes of commuters. HS2 is not designed as a 

                                                 
9 Ward, M. (2011) Rebalancing the Economy: Prospects for the North, The Smith Institute   
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commuter rail network, although it will relieve capacity on some existing 
commuter rail routes to London and on some routes between regional cities, 
which could enable greater commuting to take place. 

Second, rail can help spread the economic reach of productive places by 
supporting decentralisation of secondary economic functions, which in themselves 
can become drivers for economic growth and more skilled labour markets in their 
local areas. The role of rail in supporting this pattern of economic growth in the 
London and South East “mega-city” region is already well documented. This 
could be a positive economic effect of HS2, particularly for places that will be 
brought within around 80 minutes of London.  

Third, rail is particularly good at supporting inter-urban connections between 
main cities. This can enable different locations (which will have different 
economic specialisms) to improve their access to markets, suppliers, and 
knowledge. High speed rail could be particularly effective at supporting these 
links. Finally, rail can support cities’ international connectivity, which is 
important for economic competitiveness. It can provide fast access to major 
airports. HS2 will transform the accessibility by rail of Heathrow from the 
Midlands and north of England. It will also provide direct access to Birmingham 
International Airport, and potentially to East Midlands and Manchester Airports.     

2.4.3 Wider Economic Impacts 

The WEIs methodology was developed with the specific focus of considering the 
economic benefits of Crossrail, the east-west cross-London commuter rail scheme. 
It is primarily designed to capture the productivity benefits of (a) people being 
‘effectively’ closer together and (b) enabling existing workers to work somewhere 
else, where they would be more productive.  These are the largest two elements of 
WEIs, but there are also two further elements which consider the ability of 
transport to increase competition in markets and also its ability to deliver benefits 
to consumers as a result of increased production in imperfectly competitive 
markets. 

Pure agglomeration 

The first of these impacts (people working closer together) is called ‘pure 
agglomeration’ in the guidance and is the term given to the growth in productivity 
of existing workers as the effective density of employment around them increases.  
Effective density is a measure of employment density, transformed by the distance 
between places. For example if place A has 100 people and place B has 50 people, 
and they are 30 minutes apart, if they become only 20 minutes apart but still have 
the same numbers of people, then they both become ‘effectively’ denser. 

This denser employment leads to higher productivity, which is achieved through 
larger labour pools and additional suppliers and clients, which lead to greater 
competition between firms and more opportunity for specialisation. A clear 
example of the effects of agglomeration can be seen in the levels of innovation of 
businesses in city centres and the higher prices that companies are willing to pay 
to locate in these prime, accessible locations. 

The productivity benefits through pure agglomeration are captured by applying an 
elasticity of productivity with respect to employment density to the change in 



High Speed Rail Eastern Network Partnership Technical Business Case Work on High Speed Rail
Final Report

 

121525-50 | Final Report | 6 July 2011  

J:\121000\121525-00\121525-50 HSR\0 ARUP\0-11 TRANSPORTATION\0-11-8 REPORTS\DRAFT FINAL REPORT\FINAL REPORT\FINAL REPORT 060711 ISSUE.DOCX Page 12
 

effective density created by High Speed Rail. An elasticity measures how one 
thing changes in response to a change in something else, or in this context, how 
productivity changes in response to a change in effective density. 

Move to more productive jobs 

The second of these impacts is intuitively titled ‘move to more productive jobs’ in 
the guidance. This values the productivity benefits of existing workers being able 
to more into more productive forms of employment as a result of the transport 
improvement.  In order to estimate any benefits as a result of existing workers 
moving into more productive forms of employment, we must have some way of 
measuring where workers would be located and how productive they would be 
both with and without the transport investment. 

In the context of Crossrail it was possible to estimate these figures because the 
London transport commuter network is so over-crowded that there is evidence that 
people are deterred currently from making trips.  It was therefore possible to 
estimate what increases in demand for commuter routes might occur as a result of 
the new capacity being delivered by Crossrail. The latest guidance from DfT 
advises that ‘move to more productive jobs’ should not be estimated without the 
presence of a Land Use Transport Interaction (LUTI) model. 

Increased competition 

Increased competition benefits consider the possibility of benefits that could 
potentially arise from a transport improvement as better transport could break 
down elements of monopoly or power in markets, thus enabling better 
competition.   

The guidance from DfT reports that the benefits from increased competition are 
likely to be very small.  They therefore advise that they would not generally 
expect appraisals to estimate wider economic benefits of transport from increasing 
competition.  The exceptions to this rule are where an area shows evidence of a 
lack of competition in certain markets and the transport scheme can be directly 
shown to be having an impact upon this level of competition. 

We do not believe that this is the case with high speed rail and therefore do not 
estimate any wider economic impacts through increased competition. 

Imperfect Competition 

Transport appraisal captures benefits to firms by estimating the time savings for 
travel undertaken in the course of work. As a result of time savings of their 
employees, firms can operate more efficiently by serving their clients using fewer 
workers, so the benefits they receive from the transport improvement are equal to 
the time savings to the workers counted at the value that the firms place on their 
workers’ time. 

Firms will respond to such cost savings by reducing prices and increasing output.  
This is an example of how the time savings are transferred; because of 
competition benefits are passed on from the firm to the buyers of its products.   
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Where there is imperfect competition in a market, the value placed on additional 
production (the price) is normally higher than the production costs.  Firms and 
consumers would therefore be jointly better off if firms were to increase 
production.  If better transport induces firms to increase production, there are 
precisely such benefits – the value placed on the additional production is higher 
than the cost of producing it.  These second round benefits would not fall to the 
firms that receive the transport benefits, and the value attached to the time savings 
would therefore underestimate the true benefits. 

For this reason, DfT advise that benefits due to imperfectly competitive markets 
should be estimated as 10% of the time savings to businesses. 

2.4.4 What is relevant in the context of High Speed Rail? 

As mentioned previously, the WEIs guidance was developed in the context of 
Crossrail. Crossrail will increase commuter capacity into London, the most 
economically productive part of the UK.  This enables more workers to commute 
into London, where they can be more productive, along with increasing the 
productivity of all existing workers in London through the benefits of co-location 
and density. 

This approach is still very relevant for High Speed 1, the domestic part of which 
also delivers significant additional commuter capacity into central London.  
Indeed the economic evaluation of HS1 showed that the WEIs were as large again 
as the standard transport benefits (£3.8bn each), doubling the Benefit Cost Ratio. 

However the WEIs methodology was not developed nor ever intended to be used 
to assess what transformational impacts large-scale longer distance infrastructure 
investments like high speed rail could have upon the UK’s economic geography.  
The existing approaches effectively require us to assume that the economy is a 
zero sum game – if employees are located in one place they must be doing so at 
the expense of being somewhere else.  We can therefore only ever value any uplift 
in productivity which we can attribute to the transport investment, not the jobs 
themselves.  We cannot value any wholly new jobs or activity which could be 
created by investment.  A recent evaluation of the economic impact of High Speed 
110 illustratively estimated that even if only 5 per cent of the growth delivered in 
Kings Cross, Stratford and Ebbsfleet as a result of High Speed One is viewed to 
be really ‘additional’ then this would equate to £10bn of regeneration benefits – 
which would more than double the estimates of conventional benefits and WEIs 
(which were together £7.6bn).  This highlights the potential scale of benefits 
which remain not captured by existing guidance and thus are not quantified within 
this work or other analysis. 

                                                 
10 Colin Buchanan and Volterra; The Economic Impact of High Speed One, January 2009, for 
London & Continental Railways. 
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2.5 The Wider Economic Impacts of the Eastern 
Route  

2.5.1 Overview 

Having established what the existing WEI methodology does and does not 
capture, it is possible to estimate these benefits in the context of high speed rail.  
In section 2.5.2, we focus on the ‘pure agglomeration’ benefits of the eastern route 
of HS2 which are the most significant.  In section 2.5.3 we show how these 
benefits are made up across different sectors of employment.  In section 2.5.4 we 
estimate the benefits from ‘imperfect competition’. 

As detailed previously, the DfT does not recommend estimating the ‘move to 
more productive jobs’ element of WEIs unless a detailed LUTI model is available 
to use as the basis for the land use assumptions.  These sorts of benefits are also 
typically associated with commuter networks, which is not the primary purpose of 
high speed rail.  For these reasons, we do not estimate any ‘move to more 
productive jobs’ impacts from high speed directly.  Section 5 of this report 
considers how the capacity created on existing lines could be put to best use to 
maximise the benefits of high speed rail.  In section 5.5 we provide high level 
estimates of what the WEIs could be if some of this released capacity was used by 
commuters to ‘move to more productive jobs’. 

2.5.2 Summary of overall pure agglomeration benefits 

Our approach is consistent with the DfT’s latest guidance on WEIs, which 
remains out for consultation but which we have been advised to use. We have 
been provided with the latest available economic dataset of assumptions from the 
DfT, which is also used within our analysis. The generalised journey times used in 
the modelling have been estimated in line with HS2’s assumptions. 

The approach enables us to estimate the ‘pure agglomeration’ benefits in terms of 
improvements to productivity across all places within the study area and in the 
four sectors of manufacturing, construction, consumer services and producer 
services.  By disaggregating the benefits further we can also provide information 
as to what proportion of the benefits come from different parts of the transport 
network – for example we can estimate what scale of productivity benefits are as a 
result of faster links to London and what proportion are due to faster links within 
and between northern city regions.  This disaggregation by area is summarised in 
section 4.3. 

The table below summarises our estimates of the pure agglomeration WEIs of the 
eastern route of HS2. Our estimate is that the eastern route provides almost £85m 
per annum of productivity benefits, equivalent to a 60 year Net Present Value of 
£2.6bn.  These figures are presented in 2009 prices, in order to be consistent with 
the HS2 analysis. 
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Table 2.1: WEIs of the Eastern Route of HS2 – Pure Agglomeration 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) 

Leeds City Region 30.3  0.9  

Sheffield City Region 13.0 0.4  

East Midlands 11.5 0.4 

North East 5.7 0.2  

Birmingham City Region 3.4 0.1  

London 20.8 0.6  

Total £84.7m  £2.6bn  

Of these benefits just over 70% accrue to the Eastern Network Partnership area. 
36% of the benefits accrue to the Leeds City Region, a further 15% to the 
Sheffield City Region, 14% to the East Midlands and 7% to the North East. 
Finally, 4% of the benefits accrue to Birmingham City Region as a result of the 
improved connectivity between the West Midlands and the Eastern regions, and 
25% accrue to the London through these better connections. 

This does not include any benefits to the West Midlands and London of the HS2 
line itself (i.e. improved connectivity between the West Midlands and London). 
These would be additional to the benefits estimated here and have been estimated 
by HS2 to be of the order of £4bn, which is made up of £3m of ‘pure 
agglomeration’ benefits and £1m of benefits resulting from imperfect competition.  

The next section considers how the pure agglomeration benefits are made up 
across different sectors.  Section 3.1 goes on to compare the pure agglomeration 
benefits from the eastern route with the western route.   

2.5.3 Pure agglomeration benefits by sectors  

The table below shows the distribution of the pure agglomeration benefits across 
the four sectors.  This shows that the majority of the benefits are through 
productivity benefits in Producer Services. This reflects the fact that Producer 
Services have a higher propensity to cluster geographically than other sectors. 
Producer Services generally benefit most from rail investments because of the 
large size and rapid growth in recent decades of these sectors and because these 
firms are usually concentrated in city centre locations near to main railway 
stations.  

The results by sector show that there would be a significantly higher percentage of 
productivity benefits in manufacturing in the North East and Birmingham City 
Region compared to the other areas. This reflects the economic structure of the 
different areas. 
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Table 2.2: Sectoral split of the WEIs of the Eastern Route of HS2 

Distribution of benefits by sector Manufactu
ring 

Construc-
tion 

Consumer 
Services 

Producer 
Services 

Leeds City Region 9% 5% 12% 73% 

Sheffield City Region 9% 6% 16% 69% 

East Midlands 9% 4% 13% 73% 

North East  17% 9% 14% 61% 

Birmingham City Region 22% 6% 13% 59% 

London 13% 8% 14% 65% 

Total 11% 6% 13% 69% 

2.5.4 Imperfect competition benefits 

As detailed previously, DfT advise that typically the wider economic impacts 
resulting from imperfect competition can be estimated by taking 10% of the 
estimated benefits of the time savings to businesses.  The HS2 report found that 
the business time saving benefits of the London – West Midlands route are 
£11.1bn, and that the imperfect competition benefits are a further £1bn.  The HS2 
report also found that the total business time saving benefits of the Y shaped route 
are £25.2bn, including the London – West Midlands element.  This implies that 
the business time saving benefits of the Y shaped route north of the West 
Midlands are £14.1bn (£25.2bn - £11.1bn).  We therefore estimate that the 
additional benefits of imperfect competition would be £1.4bn.   

The HS2 document also detailed that the total WEIs of the London – West 
Midlands route are £4bn, of which £3bn are through pure agglomeration and £1bn 
are through imperfect competition.  This means that they estimate that the pure 
agglomeration benefits are approximately three times the imperfect competition 
benefits. 

Our analysis (see section 3.1) estimates that the pure agglomeration benefits of the 
western route of the Y shaped network are £2.1bn, in comparison to the £2.6bn 
created by the eastern route. This results in a total estimate of the pure 
agglomeration benefits of £4.7bn. 

Our estimate of the imperfect competition benefits, of £1.4bn is therefore also 
around one third of the size of our pure agglomeration estimates, which reassures 
us that our analysis methods are comparable. We do not have the breakdown of 
business time saving benefits between the western and eastern routes, and 
therefore assume that these are split in line with our pure agglomeration benefits, 
and estimate that the imperfect competition benefits are £0.76bn for the eastern 
route and £0.64bn for the western route. 
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3 The importance of phasing the network to 
ensure that the eastern route of the high 
speed network is delivered as soon as 
possible   

Main Conclusions  

We need to build the eastern route of the proposed high speed network as soon as 
possible, in advance of, or at least at the same time as the western route.  

The first phase of HS2 between London and the West Midlands will deliver major 
benefits to the North West. The eastern route is therefore needed as soon as possible for 
the East Midlands, Yorkshire and the North East to enable them to benefit from high 
speed rail. 

Once the national high speed rail network is completed it will be important to ensure 
that there will be at least six high speed trains per hour to / from London on the eastern 
part of the network.   

Summary of Evidence: 

The economic benefits compared to the costs of the eastern route are significantly higher 
than the western route. In terms of benefits to rail users (conventional transport benefits), the 
Benefit to Cost Ratio of the eastern route of the high speed network north of the West 
Midlands is 5.6, compared with 2.6 of the western route. The productivity benefits of bringing 
businesses closer together of the eastern part of the network (£2.6bn) are around 20% higher 
than those for the western part (£2.1bn).  

The first phase of HS2 between London and the West Midlands will include a link to the West 
Coast Main Line enabling high speed services to access the North West. This will result in 
faster journeys and a step-change in rail capacity between the North West and London. There 
will be no such benefits from the first phase of HS2 to the East Midlands, Yorkshire and the 
North East. 

Most (70%) of the productivity benefits of the eastern route are created by the faster 
journeys to London. HS2 have proposed six high speed trains per hour to / from London for 
the eastern part of the Y-shaped network, and nine trains per hour (plus an additional three 
trains per hour in the peak) for Birmingham and the western route of the network. If the 
overall number of London services needs to be reduced then it is essential that at least six 
London trains per hour are retained to the eastern route of the network. The three additional 
peak train paths on the western route should be removed first. In addition there will also be 
services to / from Birmingham to the Eastern Network Partnership area.   

3.1 Comparison of the Wider Economic Impacts of 
the Eastern and Western Routes 

3.1.1 Conventional Transport Benefits 

The February 2011 HS2 publication concludes that there are conventional net 
transport benefits for the Y network of £37.3bn.  This is set against an estimated 
net cost to government of £17.1bn, giving an overall BCR (without WEIs) of 2.2.   

It goes on to set out the economic case for HS2 (London – West Midlands) in 
more detail and concludes that the conventional transport benefits for this element 
of the Y network are £16.5bn, set against a net cost to government of £10.3bn, 



High Speed Rail Eastern Network Partnership Technical Business Case Work on High Speed Rail
Final Report

 

121525-50 | Final Report | 6 July 2011  

J:\121000\121525-00\121525-50 HSR\0 ARUP\0-11 TRANSPORTATION\0-11-8 REPORTS\DRAFT FINAL REPORT\FINAL REPORT\FINAL REPORT 060711 ISSUE.DOCX Page 18
 

giving a BCR of 1.6.  The paper estimates the WEIs of HS2 (London – West 
Midlands only) at £4bn, and provides a high level estimate of the WEIs from the 
rest of the Y shaped network of £2.3bn (within an estimated range of £0-£4.7bn). 

The February 2011 publication does not separate out the costs and benefits of the 
extensions north of the West Midlands. But the two sets of benefits which are set 
out imply that the conventional benefits of the Y network north of the West 
Midlands are £20.8bn, against a net cost of £6.8bn. This results in a BCR (without 
WEIs) of 3.1.  These figures are set out in the table below: 

Table 3.1: Conventional Transport Benefits of HS2  

£bn, 2009 prices Y network HS2 Y North of HS2 

Net transport benefits 37.3 16.5 20.8 

WEIs 6.3 4.0 2.3 

Net benefits (incl WEIs) 43.6 20.5 23.1 

Costs 44.3 24.0 20.3 

Revenues 27.2 13.7 13.5 

Net Costs 17.1 10.3 6.8 

BCR (without WEIs) 2.2 1.6 3.1 

BCR (w WEIs) 2.5 2.0 3.4 

Source HS2 February 2011 publication 

We have not analysed the calculations underpinning the February 2011 
publication in great detail but the documentation and our understanding leads us 
to believe that the assumptions and methodologies which have been used are 
appropriate and reasonable and that wherever possible conservative assumptions 
have been made. 

The February 2011 publication does not split out the benefits of the eastern and 
western routes of the Y shaped network.  The previous high speed rail 
publication11 estimated the BCRs of the HS2 extensions to Manchester and Leeds.  
This concluded that the HS2 extension to Manchester has a BCR of 2.6 and the 
HS2 extension to Leeds has a BCR of 5.6. 

The table below compares the WEIs of the eastern and western routes of the 
proposed Y-shaped high speed rail network. We estimate that the western route 
provides £69m per annum of productivity benefits, equivalent to a 60 year NPV of 
£2.1bn. This is slightly lower than the Eastern route. 

Of the eastern route benefits, 29% accrue to places outside of the eastern area 
(Birmingham City Region and London), whereas a higher proportion (39%) of the 
benefits from the Western route accrue to these areas. The WEIs for the places on 
the eastern route themselves are estimated to be £1.9bn, in comparison to £1.3bn 
for the western route. 

  

                                                 
11 HS2 Ltd (2010) High Speed Rail London to the West Midlands and Beyond, HS2 Demand 
Model Analysis   
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Table 3.2: WEIs of the eastern and western routes (all figures are 2009 
prices) 

EASTERN ROUTE 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) % 

Leeds City Region 30.3 0.9 36% 

Sheffield City Region 13.0 0.4 15% 

East Midlands 11.5 0.4 14% 

North East 5.7 0.2 7% 

Birmingham City Region 3.4 0.1 4% 

London 20.8 0.6 25% 

Total £84.7m £2.6bn 100% 

WESTERN ROUTE 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) % 

Greater Manchester 21.7 0.7 31% 

Merseyside 3.3 0.1 5% 

Lancashire 9.4 0.3 14% 

Staffordshire 2.4 0.1 3% 

Cheshire 3.2 0.1 5% 

Cumbria 2.1 0.1 3% 

Birmingham City Region 4.2 0.1 6% 

London 22.5 0.7 33% 

Total £68.9m £2.1bn 100% 

3.2 The wider case for delivering the eastern part of 
the high speed network prior to the western part 

3.2.1 Introduction 

The previous section has shown that there is a stronger economic case for the 
eastern part of the proposed high speed network to the East Midlands, Yorkshire 
and North East than there is for the western route of the network to the North 
West. There are also some wider issues to be considered: the relative journey time 
savings; future capacity on existing routes; and the benefits to Scotland.  

3.2.2 What happens after HS2 Phase 1 opens? 

A significant feature of the first phase of HS2 that has been proposed is that it will 
include a link to the existing West Coast Main Line (WCML). This will enable 
“classic compatible” high speed trains to travel on HS2 at high speed between 
London and the West Midlands, and then to continue at lower speeds north on the 
existing West Coast Main Line. The link between HS2 Phase 1 and the WCML 
will be via the proposed Lichfield High Speed Junction on WCML to Water Orton 
South Junction on the Birmingham - London HS2 spine.  
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This will result in the North West having an outstanding rail service. In the 
illustrative timetable prepared for Greengauge, Manchester would have three 
trains per hour, with journey times of 100 minutes, Liverpool would have two, 
and Preston would have the two Scottish trains taking about 102 minutes. These 
timings would compare with 127 minutes from Sheffield to London, 105 from 
Nottingham, 93 from Derby (although these could be reduced slightly following 
electrification of the Midland Main Line), and 140 minutes from Leeds. In 
addition there would be significant benefits through the entire WCML corridor of 
capacity relief on the existing WCML route between London and the West 
Midlands.     

3.2.3 There would be far greater journey time savings from 
the eastern route 

There would therefore be a strong case in terms of journey time savings for 
extending HS2 northwards to the Eastern Network Partnership area and beyond as 
an earlier priority than the western route. The existing proposals for the link 
between HS2 phase 1 and the WCML pose the risk of creating an east-west 
imbalance in connectivity and economic competitiveness across the Midlands and 
north of England.   

It is also important to consider the journey time savings compared to existing 
routes of extending high speed rail north of the West Midlands. The WCML is 
already a fast conventional rail route, whereas the existing routes between the 
West Midlands, East Midlands, Sheffield, Leeds and York are not generally fast 
routes (this is particularly the case north of Derby). Therefore the journey time 
savings of extending HS2 to the East Midlands and Yorkshire would be far more 
significant than doing so to the North West (see table below). 

Table 3.3 Approximate journey time savings to London of full Y high speed 
network compared to HS2 Phase 1 with link to WCML 

 Approximate journey 
times to London as a 
result of HS2 Phase 1 

Approximate 
journey times to 
London as a result 
of full HS2 Y 
network 

Approximate 
journey time saving 
of extending HS2 
north of W 
Midlands 

Manchester 1hr 40 1hr 13 27 mins 

Liverpool 1hr 45 1 hr 37 8 mins 

Preston 1hr 45 1hr 35 10 mins 

East Midlands 1hr 35 (same as existing) 1 hr 35 mins 

South Yorkshire 2 hrs 09 (same as existing) 1 hr 15 1 hr 4 

Leeds 2 hrs 20 (same as existing) 1hr 20 1 hr 

Newcastle 3 hrs 09 (same as existing) 2 hrs 37 32 mins 

3.2.4 Capacity on existing routes 

A further factor is capacity. The case for HS2 Phase 1 was based on the fact that 
the WCML is forecast to reach capacity before other long-distance routes do so.  
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However the current and forecast capacity for the WCML shows that constraints 
are most severe between London and the West Midlands. These problems will be 
relieved by HS2 Phase 1, which will deliver a step-change in capacity for the 
WCML corridor. Some capacity constraints would remain north of the West 
Midlands, particularly around Stafford, although these could be addressed (albeit 
at considerable cost) through improvements to the existing route, or short sections 
of new route (for example the proposed Stafford bypass scheme).   

There is also scope to increase train capacity on the WCML. The Pendolino sets 
on the existing services will soon be extended from nine to eleven vehicles (and 
one First class carriage may be converted to Standard). In the future it is possible 
that double-length “classic compatible” HS2 trains could be used, although this 
would require some platform lengthening.  

Significant capacity improvements to the existing Midland Main Line and East 
Coast Main Line routes would require substantial infrastructure investment. This 
would include electrification of the MML, for which there is a very strong 
business case but currently no confirmed timetable. Whilst there is some scope for 
train lengthening (particularly for commuter services) on ECML some of the 
major capacity constraints can only be addressed through major new 
infrastructure. 

3.3 Implications for the service pattern on HS2 
There is concern that the demand for Birmingham and North West services on 
HS2 might squeeze the number of paths available for East Midlands, Yorkshire 
and North East services once the full Y network is completed.  

HS2 have proposed 18 trains per hour (tph) on the spine of HS2. This comprises 
nine trains per hour, plus an additional three trains per hour in the peak, to 
Birmingham and the North West, and six trains per hour to serve the eastern route 
of the Y shaped network. There is some doubt as to whether existing affordable 
signalling and braking technology will support such a high service frequency. 
Many of the continental networks operate at lower frequencies, typically around 
14-15tph. If the overall capacity was reduced then there could be a risk to the 
proposed six services on the eastern section of the Y.  

These concerns are heightened because the principle and markets for a high 
frequency of high speed services to the North West will already be established as 
a result of the HS2 Phase 1 – WCML link and through services. There are limits 
to the number HS2 Phase 1 – WCML services that could be accommodated on the 
existing WCML north of the West Midlands. The Greengauge WCML and HS2 
study conclusively demonstrated that eight HS2 trains per hour is the maximum 
that can be accommodated on WCML in its presently-planned configuration north 
of Lichfield High Speed Junction, given also the requirements for freight paths, 
classic services for intermediate stations and the pressures from the growth in 
London commuting. However, this combined with three or four Birmingham 
services could still result in insufficient spare capacity for eastern HS2 services.  

Furthermore, if signalling headways mean the maximum number of trains that 
could be operated is reduced to, say, 16tph in the peak and 12tph in the off-peak, 
there is a risk that the service frequency to the eastern route could be significantly 
rationalised. This could result from the competing capacity demands from other 
services, including trains to Birmingham and other destinations in the North West 
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and Scotland. It is important that at least six trains per hour are retained for 
services between London and the Eastern Network Partnership area. If the overall 
service pattern on HS2 needs to be rationalised, the three trains per hour in the 
peak to Birmingham and the North West should be removed first. 

If city centre through-stations are not feasible or affordable then a dedicated high 
speed route with some edge of city stations and some access to city centres by 
spur lines would be preferable along the eastern route. However, this option could 
require additional paths to those previously identified. Therefore it will be 
important to continue to make the case for the 6tph on HS2 via the eastern route, 
even if the overall frequency on the core network is reduced. Ensuring the 
proposed frequencies in the current HS2 reports are delivered is crucial. This case 
is based on the substantial economic benefits that the eastern route provides, 
which are greater than those for the western route.  

Some of the proposed high speed rail services are assumed to only operate during 
the peak and it is suggested stakeholders served by the Eastern route should 
persuade HS2 and the Government that these trains should be rationalised if there 
are capacity constraints. 
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4 Benefits of improved connectivity between 
non-London city regions 

Main Conclusions  

We need to ensure the eastern route of the high speed network is planned in the right 
way to maximise the potential for bringing city regions outside London close together. 

Summary of Evidence: 

A significant proportion (30%) of productivity benefits from the eastern route will also 
result from high speed rail bringing city regions outside London closer together.  

In addition to the high speed rail services to / from London, there will also be high speed 
services between Birmingham, the East Midlands, Yorkshire and the North East. The national 
high speed rail network has the potential, if it is planned in the right way, to transform the 
connectivity between main cities outside London. This could bring city region economies 
closer together, improving firms’ access to skilled staff, markets, workers’ access to jobs, and 
supporting greater sharing of knowledge and expertise between cities. This opportunity is 
particularly strong in the Eastern Network Partnership area which has a far larger 
concentration of population and economic activity than the North West.  

Some of the existing rail links between the cities are poor. For example it now takes almost 
two hours to travel by rail between Leeds and Nottingham, two of the largest cities in England 
which are only 70 miles apart. 

4.1 Introduction 
This section considers the benefits of high speed rail of improved links between 
non-London city regions. 

As well as resulting in faster journey times to London, the proposed Y-shaped 
high speed network has the potential to transform links between some of the 
largest cities and city regions outside London.  

Figure 4.1 sets out some of the proposed journey time savings.  

4.2 The economic opportunity for bringing regional 
cities closer together in the Eastern Network 
Partnership area 

The Eastern Network Partnership area offers significant opportunities for using 
high speed rail to transform the economic geography in terms of how major cities 
and city regions function. The area includes major cities – including four of the 
eight Core Cities (the largest cities in England outside London – which include 
Leeds, Newcastle, Nottingham and Sheffield), as well as other major urban areas 
such as Derby, Bradford, York and the Tees Valley.  

In contrast the western route will serve only two Core Cities north of 
Birmingham, and no other major urban areas. It will serve an area with a far lower 
density of population and economic activity. The route will provide limited 
economic benefits in England north of Manchester and Liverpool due to the 
sparsity of population and economic activity of the area it will serve, in contrast to 
the Eastern Network Partnership area north of Leeds. 
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Figure 4.1: Proposed journey time saving between major cities through high 
speed 

 

Source: DfT (2011) High Speed Rail: Investing in Britain’s Future  

Within the Eastern Network Partnership area these cities and city regions are close 
together geographically, but in part because of poor transport links they operate as 
functionally separate economies. There is limited integration of their labour 
markets and business networks. This constrains the ability of firms to access a 
wide pool of skilled staff, to access markets, and limits the exchange of 
knowledge and expertise between different city regions. In contrast the fast rail 
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networks in the wider South East of England support integrated labour markets 
and economic functions across a very wide area12.   

For example, the corridor between the Leeds City Region, the Tees Valley, 
Newcastle and the North Eastern LEP area has a population of almost 5.5 million 
and 2.2 million jobs. The corridor between the Leeds City Region, the Sheffield 
City Region and Nottingham / Derby has a population of 6.5 million and 2.7 
million jobs. Poor rail journey times currently limit the ability to strengthen 
linkages between these main urban areas.  

The Leeds to Nottingham / Derby via Sheffield corridor is around 70 miles long. 
This is around the same distance as the “M4 corridor” between London and 
Swindon, which is recognised widely as a successful functional economic area 
with strong economic links between the different urban areas. The rail network 
plays an important role in supporting these linkages. The Great Western Main 
Line is already a relatively fast route (the rail journey time between London and 
Swindon is around an hour, compared to the two hour rail journey time between 
Leeds and Nottingham)13.   

High speed rail has the potential to transform the links between the main towns 
and cities in the Eastern Network Partnership area, particularly if it is integrated 
well with the existing rail network and serves city centres (see Chapter 5). 

4.3 Analysis of the Wider Economic Impacts of 
different parts of the high speed rail network 

By disaggregating the pure agglomeration benefits detailed in section 2 further we 
can provide information as to what proportion of the benefits come from different 
parts of the rail network – for example we can estimate what scale of productivity 
benefits are as a result of faster links to London and what proportion are due to 
faster links within and between city regions outside London. 

As we might expect, generally the closer the study area is to London, the higher 
the proportion of benefits which are due to improved links to London. 80% of 
benefits to the East Midlands come from improved links to London but only 44% 
of the benefits to the North East. 

The majority of the benefits (64%) to the Birmingham City Region of links with 
the places on the eastern route come through improved connectivity with the 
Leeds City Region. 

                                                 
12 See: Everyone’s Railway, The Wider Case for Rail, SRA; and Regional Futures: England’s 
Regions in 2030?, Arup with OEF, 2005 
13 The GWML route will also soon benefit from electrification and the capacity improvements 
provided by Crossrail 
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Table 4.1: Where do the wider economic impacts come from? 

 (a) Per annum (£m) 
productivity benefits  

 

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0.0 1.3 6.0 0.0 3.2 19.7 30.3 

Sheffield CR 1.2 0.0 2.7 0.3 0.5 8.3 13.0 

East Mids 1.3 0.1 0.0 0.4 0.5 9.2 11.5 

North East 0.0 0.1 1.8 0.0 1.3 2.5 5.7 

B’ham CR 2.2 0.3 0.3 0.6 0.0 0.0 3.4 

London 10.8 4.3 4.7 0.9 0.0 0.0 20.8 

Total 15.5 6.2 15.5 2.3 5.5 39.7 84.7 

 60yr NPV (£bn)  

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0.00 0.04 0.18 0.00 0.10 0.60 0.93 

Sheffield CR 0.04 0.00 0.08 0.01 0.02 0.25 0.40 

East Mids 0.04 0.00 0.00 0.01 0.01 0.28 0.35 

North East 0.00 0.00 0.06 0.00 0.04 0.08 0.17 

B’ham CR 0.07 0.01 0.01 0.02 0.00 0.00 0.11 

London 0.33 0.13 0.14 0.03 0.00 0.00 0.64 

Total 0.47 0.19 0.47 0.07 0.17 1.22 2.59 

 % of Eastern Network benefits by area which benefits  

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0% 4% 20% 0% 11% 65% 100% 

Sheffield CR 9% 0% 21% 2% 4% 64% 100% 

East Mids 11% 1% 0% 4% 4% 80% 100% 

North East 0% 2% 32% 0% 23% 44% 100% 

B’ham CR 64% 10% 8% 18% 0% 0% 100% 

London 52% 21% 23% 5% 0% 0% 100% 

Total 18% 7% 18% 3% 6% 47% 100% 

 % of total Eastern Network benefits  

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0% 2% 7% 0% 4% 23% 36% 

Sheffield CR 1% 0% 3% 0% 1% 10% 15% 

East Mids 1% 0% 0% 0% 1% 11% 14% 

North East 0% 0% 2% 0% 2% 3% 7% 

B’ham CR 3% 0% 0% 1% 0% 0% 4% 

London 13% 5% 6% 1% 0% 0% 25% 

Total 18% 7% 18% 3% 6% 47% 100% 

Note: totals may not sum due to rounding. 
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The biggest contributors to overall benefits are through improved links between 
Leeds City Region and London. The benefits to Leeds City Region of links to 
London are 23% of the total WEIs of the eastern route, and the benefits to London 
of links to this city region are a further 13%. 

There are very significant benefits of improving connectivity between the city 
regions of the east though – with these benefits accounting for 18% of the total 
benefits, or £0.5bn. A further 11%, or £0.27bn, of benefits are due to links with 
Birmingham. 

4.4 The scope to deliver economic benefits through 
improved links to Scotland   

It was not within our brief to consider issues in terms of links to Scotland. It is 
clear that the best approach for Glasgow would be to link to the western route of 
the high speed rail network. We believe further work is needed to consider the 
optimal long-term approach to linking Edinburgh to the high speed network.  

Initially the western route will provide faster journey times from Edinburgh to the 
West Midlands and London. This is because the West Coast Main Line is a fast 
route in its entirety compared to the East Coast Main Line which is relatively slow 
north of Darlington.  

However if the high speed rail network was at some stage to be extended 
northwards to Scotland, an eastern route to Edinburgh could offer advantages. It 
would provide greater journey time benefits compared to existing routes. It would 
access a far larger population and areas of economic activity north of Leeds / 
Manchester (there are no substantial concentrations of population and economic 
activity between Manchester and Glasgow). It would transform links between the 
South East of Scotland and the North East. It could improve significantly links 
between Edinburgh and Leeds, two major financial centres. It could also be linked 
with a possible Edinburgh – Glasgow high speed rail route. 
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5 The importance of improving existing lines 

 Main Conclusions  

The economic benefits of high speed rail will be maximised if it is planned and delivered 
in the right way and integrated with a strategy for improving rail services on existing 
lines. 

Improvements are needed to existing rail routes in the short to medium term to deliver benefits 
in advance of completion of the full national high speed rail network (which could take over 
20 years). 

Capacity released on existing rail routes by high speed rail should be used to retain and 
enhance existing long distance inter-urban rail services to the Eastern Network Partnership 
area, not for additional London commuter services. There should be more regular services to 
London from places in the Eastern Network Partnership area that do not have them currently. 
The estimated economic benefits to the Eastern Network Partnership area of enabling workers 
to access more productive jobs by releasing capacity on existing rail routes would be £0.8bn. 

There must also be improvements to local and regional transport networks including rail and 
light rail services that connect with the high speed rail stations. This will spread the benefits of 
high speed rail as well as delivering substantial economic benefits in its own right.  

To maximise its economic benefits and integration with the wider rail network, high speed rail 
should serve city centre stations or should be made as accessible as possible to main centres of 
population and economic activity, and integrated closely with the wider transport network. 

The economic benefits will be increased if high speed rail is planned in conjunction with 
regeneration and development projects in the areas next to the high speed rail stations.   

5.1 Introduction 
The purpose of this chapter is to identify issues and options for how services 
could be improved on existing rail routes to exploit the benefits of capacity relief 
created by high speed rail. To do this it is necessary to consider the potential 
different approaches to planning HS2 north of Birmingham as these have very 
different implications for the scope to deliver changes to conventional rail 
services. A detailed timetable planning exercise is outside the scope of this 
project. The initial analysis undertaken on the issue of capacity relief has indicated 
the complexity of the subject.  

To maximise the economic benefits from high speed rail and capacity relief the 
main principles for the Eastern Network Partnership are set out below. 

 The detail of the HS2 proposals north of the West Midlands need to be right, 
including routes, station locations, service patterns and rolling stock strategy. 

 It will be important to secure improvements to existing routes, including 
capacity and line-speed improvements and electrification in order to deliver 
improvements in the short to medium term. This will create benefits before the 
high speed network is built and will help maximise the capacity relief benefits 
of high speed rail over the longer term.  

 There is a strong case for ensuring that the capacity released on existing routes 
as a result of high speed rail is used to maintain and enhance existing long 
distance conventional rail services. This will benefit locations not served by 
high speed rail, create economic benefits to main cities and city regions, and 
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provide scope for direct rail services to London from more places than have 
them currently. It will also help the rail network as a whole meet the increased 
demand for long distance travel, offering a wide choice of fares for 
passengers, and helping ensure fares do not become unaffordable. Overall 
long distance rail demand will rise over the next 20 to 30 years and HS2 will 
create substantial additional demand. 

5.2 Implications of different strategic options for 
HS2 north of the West Midlands 

5.2.1 Introduction 

We have identified four broad options which could be adopted and considered the 
implications of each for the potential for capacity relief, speed and frequency 
benefits for existing routes (see table 5.1). It is clear that the scope for using 
existing rail lines differently will depend to a large extent on the details of the 
proposals for HS2 north of the West Midlands. HS2 are currently undertaking 
work to develop the detailed route proposals and identify specific station 
locations. 

5.2.2 Option 1 – incremental approach to developing the high 
speed route  

Option 1 (incremental approach to developing the high speed route) would 
identify sections of existing routes that are (or are likely to become) congested, 
stations with similar problems and sections that suffer from frequent and/or low 
speed restrictions or unusual indirectness. It would then design new sections or 
layouts to deal with or avoid the problem locations. Wherever appropriate projects 
would be designed to link up with adjacent projects as each was implemented.  
Given that few sections of the MML north of Derby have maximum permitted 
speeds above 100 miles/hour and that many are restricted to much less than that, 
and bearing in mind the indirect geography of both routes between Leeds and 
Sheffield and the deviations through Dore and between Nottingham and Derby, 
considerable scope exists for applying this approach. Electrification of the 
relevant existing routes would be required. This option would also enable capacity 
bottlenecks to be addressed incrementally by new junctions, layouts or new 
sections of line.  

The advantages of this option is that improvements could take place incrementally 
and soon, compared with waiting over twenty years (in a very uncertain world) for 
a single dramatic change.  Initially services would continue to be operated by 
existing and new conventional trains, but with a link to HS2 the new generation of 
high-speed trains would run through and be able to take full advantage of the new 
alignments. City centre stations would be served providing good links with local 
and regional services. 

  



High Speed Rail Eastern Network Partnership Technical Business Case Work on High Speed Rail
Final Report

 

121525-50 | Final Report | 6 July 2011  

J:\121000\121525-00\121525-50 HSR\0 ARUP\0-11 TRANSPORTATION\0-11-8 REPORTS\DRAFT FINAL REPORT\FINAL REPORT\FINAL REPORT 060711 ISSUE.DOCX Page 30
 

Table 5.1: Strategies for high-speed railway networks in the Eastern Network 
Partnership area  

 Route strategy Stations Capacity, frequency and speed benefits for 
existing routes 

Local To/from 
London 

On Midland and 
East Coast Main 
Lines 

1 Incremental approach 
to developing the 
high speed route. 
Build new railway 
incrementally to 
eliminate congestion 
or to replace slow and 
difficult sections 

As now, with 
layouts 
redeveloped 
where now poor 
or where extra 
capacity is 
required 

Significant Modest Limited 

2 Build an entirely new 
high-speed line 
connecting HS2 
Phase 1 to the ECML 
near York with edge 
of city stations. 

New edge-of-
city (‘parkway’) 
stations 

Limited 
(most 
access 
/egress by 
car) 

Significant, 
given access 
by car 

Some capacity 
released for better 
services for 
intermediate 
stations and 
presently poorly-
served places, but 
constrained by 
need to retain fast 
services from 
centre-city stations 
for non-car 
travellers 

3 Build an entirely new 
high-speed line 
connecting HS2 
Phase 1 to the ECML 
near York with some 
edge of city stations 
but some city centre 
stations served by 
spurs. 

As 2, but with 
one or more 
cities served by 
spur lines 

Slightly 
greater 
than 2 

Significant, 
given access 
by car 

4 Build an entirely new 
high-speed line 
connecting HS2 
Phase 1 to the ECML 
near York with 
through stations in 
city centres. 

Route via or 
close to the 
existing stations 
in main cities 
(Leeds, 
Sheffield, 
Nottingham, 
Derby) 

Significant Significant In principle the 
optimal solution.. 
Capacity released 
for better services 
for intermediate 
stations and 
presently poorly-
served places 

The disadvantages of this option are that it would not provide the extent of 
journey time benefits or additional capacity as high speed rail. Delivering major 
improvements to the existing lines could also be very disruptive. There would be 
limited or no capacity release on existing lines because whilst some bottlenecks 
will be addressed or bypassed the effect of speeding up services will be to reduce 
capacity for slower local and regional services that will continue to use parts of 
these routes.  

5.2.3 Option 2 – New high speed route with edge of city 
stations 

Option 2 is quite different. This envisages an entirely new high-speed railway on a 
near-ideal alignment.  Because of the engineering constraints it would not serve 
either the existing city-centre stations or new ones located reasonably close to 
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them (as Curzon Street will be to New Street in Birmingham). Instead it would 
have stations on the edge of the cities, and, in order to maintain high speeds, 
probably only for Leeds, Sheffield and Nottingham or Derby (or somewhere 
between Nottingham and Derby).  If it were entirely separate from the classic 
railway, except for the link with North East England, it might be operated with 
large-gauge trains that could not operate off the high-speed line. 

This would offer very fast links between the principal cities (or at least the edges 
of them) and London, and substantial increases in overall capacity.  

The majority of access to the stations is likely to be by car. Whilst it may be 
possible to put in place local rail / light-rail / bus-based access, the high speed 
stations will not be at the hub of the local or regional public transport network. 
There could also be land-use impacts that run contrary to policy on promoting 
major travel generating uses in city centres. 

Beyond the increases in overall capacity the benefits in terms of scope to use 
existing lines differently would be very limited. There would still be substantial 
demand for services on existing lines from those that wish to travel to or from city 
stations. This includes those that access the man inter-urban rail hubs by local or 
regional services. These passengers, and those from intermediate places such as 
Wakefield or Chesterfield, will still demand fast, frequent services to London on 
the existing lines. Intra-regional benefits would be limited because access to one 
off-centre station and egress from another would limit the benefits in terms of 
many end-to-end complete journey times. 

5.2.4 Option 3 – Dedicated high speed route with some edge of 
city stations and some access to city centres by spur lines 

Option 3 (dedicated high speed route with some edge of city stations and some 
access to city centres by spur lines) is the option most likely to be proposed by 
HS2 Ltd. By providing spur lines into city-centre stations some of the 
disadvantages of a dedicated route would be removed.  This option would impair 
slightly the journey time savings as speeds on the spur lines are likely to be slower 
than on the high speed routes. There may be implications in terms of capacity of 
the core high speed route because of the need for services to slow down before 
they “turn out” onto to spur lines. There would also be challenges in terms of the 
capacity and layout of existing stations and their approaches. To some extent these 
capacity problems could be addressed by converting some existing local services 
to light rail or tram-train.  

Benefits in terms of (non-London) regional connections could be limited. To have 
both a London-facing spur and an edge station would complicate timetabling and 
the presentation of services, and it would impair the scope to provide fast regional 
services accessing city centres. To have spurs from both directions for all the 
cities as well as the direct route would be expensive and would probably lead to 
under-utilised track.   

This option would provide some scope for using the existing lines differently. For 
cities with high speed rail serving central stations there would not need to be so 
much emphasis on end-to-end journey times via the existing routes. This could 
enable these to be used differently by providing a more regular, standard pattern 
service to intermediate locations.  
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5.2.5 Option 4 – dedicated high speed network with through 
stations in city centres 

Option 4 (dedicated high speed network with through stations in city centres) 
maximises connectivity with the existing network.  If for example the high-speed 
trains served the stations in Leeds (‘City’), Sheffield (‘Midland’), Nottingham, 
and Derby there would be direct interchange with the two most important local 
rail networks and a fast connection between the two cities. At Leeds there would 
be links to an extensive local and regional rail network providing access to places 
such as Bradford, Halifax, Harrogate, Huddersfield, and the large rail markets in 
Airedale and Wharfedale. At Sheffield there would also be links with existing 
regional routes such as those to Doncaster, North and North East Lincolnshire, 
Hull, Barnsley and Wakefield. At Derby and Nottingham there would be links 
with local rail and light rail networks. 

This option would be expensive and there would be challenges in terms of 
providing access through city centres and suitable platform capacity at or 
alongside current stations. The overall end-to-end journey times may be slightly 
slower than for a through-route that avoided city centres.  

This is in principle the optimal option. It would maximise connections and 
synergy with the existing rail and public transport network. It would deliver the 
greatest benefits in terms of the non-London regional services. It would enable 
new approaches to using existing lines. 

5.2.6 Conclusion 

Option 4 (dedicated high speed route serving city centre stations) is the optimal 
option in terms of maximising the economic benefits of high speed rail. It would 
be best for spreading the economic benefits of high speed rail across city regions 
because it would offer excellent integration with wider regional and local rail and 
public transport routes. It would also maximise the benefits of capacity relief on 
existing lines. 

To maximise its economic benefits and integration with the wider rail network, 
high speed rail should be made as accessible as possible to main centres of 
population and economic activity. 

If city centre through-stations are not feasible or affordable then option 3 
(dedicated high speed route with some edge of city stations and some access to 
city centres by spur line) is preferable. It will be important to consider how any 
out of centre stations could be developed as local and regional transport hubs in 
order to spread the benefits of high speed rail. 

5.3 Issues and options for existing rail routes 

5.3.1 General points 

Following completion of the HS2 network there is likely to be demands for any 
spare capacity to be used to provide additional local / regional London commuter 
services. However it is important that stakeholders in the Eastern Network 
Partnership area make a strong case for: 
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 retaining and enhancing frequent long distance services on existing lines;  

 using any spare capacity for new or extended direct frequent long distance 
services to locations that do not have them currently; and  

 securing improvements to the existing routes to enable improved long distance 
and regional services. 

Retaining and enhancing frequent long distance services on existing lines will be 
important for a number of reasons. First, high speed rail will not access all the 
locations that currently have direct services to London, and it may not access 
some city centres. These places will still need fast, frequent services to the capital. 
Second, there will be a need to provide good services to and between intermediate 
locations. Many of these are important in their own right (i.e. Leicester, Barnsley, 
Wakefield, Doncaster, Darlington, Peterborough, Chesterfield), and some are 
planned to grow very significantly over the next 20-30 years (such as 
Peterborough, Stevenage, or Wellingborough). Some of these places are also 
important hubs for local and regional rail networks, providing connections to 
other significant places. Third, by the time that the full Y shaped high speed rail 
network is completed, overall demand growth for long distance rail travel is likely 
to have increased substantially, and high speed rail will create additional demand. 
It will be important to retain long distance services on existing routes to provide a 
significant overall increase in capacity for long distance services.  

It will be vital to secure improvements to existing rail routes to deliver benefits 
before the high speed network is completed (which could be as long as 20 to 30 
years), and to help exploit additional opportunities once the full HS2 network is in 
place. These improvements can help strengthen the capability, capacity, 
robustness of the timetable and speed of existing routes (factors that are inter-
related). They can provide opportunities for running different services (including 
through the franchising regime, and by open access operators) to connect better 
places that have poor rail links between them currently. 

In order to spread the benefits of high speed rail, improvements are also needed to 
local and regional rail / light-rail services. These will enable a wide range of 
people and businesses from across the city regions to connect quickly to the main 
high speed rail stations.  

5.3.2 Midland Main Line 

It will be important to retain a frequent long-distance service pattern on the 
Midland Main Line. Whilst HS2 will significantly reduce journey times from the 
East Midlands station(s) to Birmingham and London, it is unlikely to serve many 
of the important intermediate flows.  

Connections between intermediate locations will remain important. There will 
continue to be a need for frequent services between Sheffield, Chesterfield, 
Derby, and Leicester, and also between Nottingham, Loughborough and Leicester. 
Links with the towns in the south Midlands could also become more important as 
a result of significant plan-led expansion of these settlements over the next 20 
years.  

The capability of the Midland Main Line needs to be improved through a series of 
line speed improvements that have been identified already and electrification, both 
of which have very strong business cases. This will enable some improvements in 
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journey times to London, and greater scope for a more regular timetable for 
intermediate points. It is also important to make the case for the investment in 
rolling stock and infrastructure to extend some Midland Main Line services north 
of Sheffield. This would benefit places such as Meadowhall and Barnsley which 
do not have currently direct services to London. There would also be scope to 
extend 1tph to Wakefield and Leeds, which would help improve connectivity 
between Leeds and Sheffield, and between West Yorkshire and the East Midlands. 

5.3.3 East Coast Main Line 

It will be important to retain the 2tph on the existing route between Leeds and 
London to serve the important intermediate flows and to deliver an overall 
increase in capacity. There may be scope, at least for some services, for less 
emphasis on end-to-end journey times, creating the opportunity for a more 
standard service pattern to intermediate locations. However it will be important 
for the economic competitiveness of Wakefield and Doncaster to retain fast 
journey times to London. There would be scope, subject to rolling stock 
availability to extend regular services to locations such as Bradford, Airedale and 
Harrogate.  

The full HS2 network will enable high speed services to continue on the existing 
ECML north east of Leeds on to York and the North East. This will deliver small 
journey time benefits to London for the North East, and significant journey time 
benefits for York and the North East for trips to Leeds, Sheffield, the main East 
Midlands Cities, Birmingham and Heathrow. There would still be a need for 
regular services between the North East and London entirely on the ECML in 
order to provide connections to intermediate points, particularly Doncaster and 
Peterborough. 

There is a strong case for securing an hourly ECML service to Tees Valley and 
Sunderland. This does not require HS2 to be delivered; it could be achieved 
through restructuring of the current ECML timetable combined with small-scale 
infrastructure improvements. Capacity constraints on the ECML may mean this 
would not be a particularly fast service, although these constraints could be 
addressed in due course through improvements to the ECML and through the 
capacity relief provided by HS2.  

As well as the opportunities for creating improved direct services, improvements 
to local and regional networks accessing Darlington and Newcastle Central can 
help spread the benefits of high speed and ECML networks.  

The details of the proposed connection from HS2 to the ECML will be important.  
For York to benefit from HS2 the connection should be to the south of York. The 
connecting route should be a dedicated new route as far as possible. The existing 
Leeds to York route is fairly slow and already capacity constrained. There are 
capacity constraints at the current junction with the ECML (Holegate Junction) 
which would need to be addressed.  

There will also capacity issues on the ECML north of York. The HS2 classic 
compatible services in conjunction with full ECML, Cross-Country and 
Transpennine services would all need to be considered and fully accounted for in 
any high speed rail solution. Relatively modest expenditure on upgrades to the 
ECML prior to the introduction of high speed services would enable more flexible 
high speed services, which could help to spread the benefits over a wider area.  
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5.3.4 Transpennine routes 

Improving the transpennine routes is a major priority for the Eastern Network 
Partnership area. These routes connect the area to the large cities of Manchester 
and Liverpool, and Manchester Airport which is a major international gateway. 

The proposed Northern Hub capacity improvements in Manchester will deliver 
some benefits across the wider transpennine rail networks. However there is a 
need for capacity and line speed improvements to enable faster long-distance 
journeys, whilst also strengthening the role and capability of these routes for 
commuting. 

The transpennine route between Leeds and Manchester (which supports services 
to / from York, the Tees Valley and North Eastern LEP areas) is of critical 
importance. The scale of the potential benefits that could be generated by 
improvements on this corridor has been demonstrated by the work undertaken by 
the Northern Way14. This work concluded that commuting between the 
Manchester City Region and the Leeds City Region is about 40% less than might 
be expected given the physical proximity of the two cities. The work found that 
that closer integration between Manchester and Leeds could be expected to have a 
significant positive effect on wages and wider economic impacts. There is a strong 
case for electrification of the route, particularly in the context of the committed 
electrification between Manchester and Liverpool. 

There is a strong case for capacity line speed improvements on the Sheffield-
Manchester route, which currently is very slow. There is also a need for a package 
of timetable, journey time, and quality improvements to the Leeds-Bradford-
Halifax-Rochdale-Manchester route, which connects several large cities and 
towns.   

5.3.5 Cross-country and other non-London inter-urban routes   

In addition to services to London, regional services are proposed on HS2 to link 
Birmingham, East Midlands, South Yorkshire, Leeds, York and the North East. 

The scope for capacity relief on existing lines will depend on the extent to which 
those services access city centre stations. It is likely that existing Cross Country 
serves would need to be retained at least in part because they access places that 
will not be served by HS2. Also there will continue to be a demand for services to 
access Birmingham New Street and its interchange possibilities, and for through 
services beyond Birmingham to the South West.   

The corridor between Nottingham / Derby, Sheffield and Leeds offers substantial 
scope for improved connections. There are large concentrations of population and 
economic activity within this corridor (which is only about 70 miles long), but 
currently the different city regions act largely as separate economic units and 
labour markets. Some of the rail connections are particularly poor, given the size 
and importance of the cities. For example Leeds to Nottingham direct services 
take almost 2 hours for a 70 mile journey travelling at an average speed of 36mph. 
There is only 1tph between Leeds and Sheffield, on the fastest route and this still 

                                                 
14 Strengthening Economic Linkages Between Leeds and Manchester: Feasibility and Implications, 
Northern Way, 2009.  
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takes over 40 minutes for a 30 mile journey. There is also only 1tph between 
Leeds and Derby and this journey takes 1 hour 20 minutes.   

The scope for HS2 to free up capacity in this corridor will depend on whether it 
will serve city centre stations and also the capability of junctions and connections 
with existing routes. It will be important to ensure the detailed proposals enable a 
step-change in rail connectivity within this important corridor. 

5.4 The Need for a Comprehensive Approach to Rail 
Network Planning 

The issues raised in this section highlight the need for a comprehensive approach 
to developing a long-term strategy for the rail network as a whole in the context of 
high speed rail. This should include ensuring the right approach to the high speed 
network is adopted to maximise links and synergies with the existing network. It 
should also identify the specific improvements that need to be secured to the 
existing lines in the short to medium term.  

There is also a need to ensure that the rolling stock strategy for HS2 and that for 
the existing inter-urban routes, along with the overall strategy for electrification 
are coordinated. This can help maximise the mutual benefits and the interface 
between HS2, existing routes, and lines serving places off the core inter-urban 
routes.  

5.5 The Wider Economic Impacts of Capacity 
Release  

In this section we seek to quantify the benefits of the capacity released on the 
existing lines, as a result of high speed rail.  We do this by estimating the extent to 
which ‘move to more productive jobs’ benefits might exist. 

The ‘move to more productive jobs’ aspect of WEIs captures the benefits of 
enabling more people to commute to more productive jobs either by reducing 
journey times and thus making routes more attractive or by relieving capacity 
constraints on existing congested commuter lines. 

The latest guidance from DfT suggests that this benefit should not be estimated 
without an underlying LUTI model.  LUTI models are time consuming to build 
and often impossible to validate. We have therefore carried out some illustrative 
high level estimates, based on transparent assumptions, to give an indication of 
the potential extent of benefits from this effect. 

High speed rail could result in increases in capacity on a number of routes which 
are currently used for commuting purposes, as summarised in the table below.   

Table 5.2: Indicative capacity release on commuter routes 

Route New / Spare (seats per direction per day) 

Derby – Leicester 400 

Nottingham – Leicester 720 

Derby – Sheffield 500 

Sheffield / Wakefield - Leeds 500 
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York – Leeds 800 

Leeds – Doncaster 1000 

Derby – Birmingham 480 

Nottingham – Birmingham 250 

Newcastle / Tees Valley – York / 
Leeds 

Would depend on details of service pattern 
and capacity on existing routes  

Estimating potential capacity release assumptions to the North Eastern and Tees 
Valley LEP areas is not straightforward, and therefore we have not included them 
in the indicative calculation of economic benefits. Whilst there will be an overall 
increase in capacity, it is difficult to predict what the service pattern will be north 
of York where high speed classic-compatible services will run on the same routes 
as conventional rail services. The specific service pattern will depend partly on the 
overall capacity of the route. The existing route could be enhanced at fairly 
modest cost to provide capacity and line speed improvements. These would help 
increase and spread the benefits of high speed rail to these LEP areas. 

In order to estimate the ‘move to more productive jobs’ benefits of this additional 
capacity, we must first estimate how many of these seats might be taken by new 
commuters.  The Sheffield/Wakefield-Leeds and York-Leeds routes are currently 
highly crowded whereas the rest of the routes experience lower levels of 
crowding.  We therefore assume that all of the capacity on the crowded routes 
could be taken by new commuters and only half of the capacity on the other routes 
might be used in this way. 

This capacity is released in both directions along the route.  We use the difference 
in GVA created across sectors in these different cities to inform us about which 
sectors it would be productive to commute to jobs in from one place to another.  
For example, Manufacturing workers are significantly more productive in Derby 
than the other cities, Construction workers are most productive in York and 
Leeds, Consumer Services workers are most productive in Leicester and 
Nottingham, and Producer Services workers are most productive in Leicester, 
York and Birmingham. 

We calculate two extreme scenarios – one where the commuters work across 
sectors in the same distribution as the existing workforce in the city to which they 
commute, and the other where they all work in the most productive sector.  The 
former is unrealistic because workers would only be inclined to commute longer 
distances if they can earn more elsewhere than they can in their place of 
residence; and the latter is unrealistic because there will always be a range of 
sectors to which workers commute.  However these two scenarios allow us to get 
upper and lower bounds for the WEIs.  We estimate that the WEIs through ‘move 
to more productive jobs’ therefore range from £10m per annum to £43m per 
annum.  We take the mid-point of this as our central scenario, and conclude that 
the WEIs as a result of the capacity release are around £26m per annum.  This 
equates to a 60 year NPV of £0.8bn. 

The distribution of these benefits across the different routes is shown in the table 
below.  This shows that the Derby-Sheffield route delivers the highest benefits 
and the Nottingham-Birmingham route delivers the smallest benefits.  This is 
because the largest differences in worker productivity exist between Derby and 
Sheffield (manufacturing and producer services workers are more productive in 
Derby than Sheffield, and construction workers are more productive in Sheffield 
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than Derby), whereas the productivity levels are more similar in Nottingham and 
Birmingham (although producer services workers are more productive in 
Birmingham than Nottingham). 

Table 5.3: WEIs through ‘move to more productive jobs’ resulting from 
capacity release 

Route per annum 
(£m) 

60yr NPV 
(£bn) 

Derby – Leicester 3.5 0.11 

Nottingham - Leicester 3.0 0.09 

Derby – Sheffield 5.3 0.16 

Sheffield / Wakefield – Leeds 3.3 0.10 

York – Leeds 3.8 0.12 

Leeds – Doncaster 2.8 0.09 

Derby – Birmingham 3.7 0.11 

Nottingham - Birmingham 1.0 0.03 

Total 26.3 0.80 

These represent significant productivity benefits and they would accrue partly to 
businesses in Yorkshire and the East Midlands, as well as Birmingham, as a result 
of having access to more productive workers, and partly to residents of these cities 
as the workers take their higher earnings home and spend more money locally, 
thus creating knock-on local benefits.  The tables below show the distribution of 
where workers originate their commute from and where they go to work.   

This shows that the largest benefits are for commuters travelling out of Sheffield 
and workers travelling into Derby and Leeds. The benefits to Leeds can be 
explained by the existing size of the city centre economy, and the current limited 
capacity on the fastest services from Derby and Sheffield. The size of the benefits 
to Derby can be explained by the fact that it benefits from capacity relief on 
services from the north and the south. 

Table 5.4: WEIs resulting from capacity release, by origin and destination of 
workers 

By Origin per annum 
(£m) 

60yr NPV 
(£bn) 

Derby 1.8 0.05 

Nottingham 2.9 0.09 

Sheffield 7.5 0.23 

York 2.7 0.08 

Leeds 1.1 0.03 

Leicester 3.9 0.12 

Doncaster 2.8 0.09 

Birmingham 3.7 0.11 

Total 26.3 0.80 



High Speed Rail Eastern Network Partnership Technical Business Case Work on High Speed Rail
Final Report

 

121525-50 | Final Report | 6 July 2011  

J:\121000\121525-00\121525-50 HSR\0 ARUP\0-11 TRANSPORTATION\0-11-8 REPORTS\DRAFT FINAL REPORT\FINAL REPORT\FINAL REPORT 060711 ISSUE.DOCX Page 39
 

 

 
By Destination per annum 

(£m) 
60yr NPV 
(£bn) 

Derby 10.7 0.33 

Nottingham 1.2 0.04 

Sheffield 1.0 0.03 

York 1.1 0.03 

Leeds 8.8 0.27 

Leicester 2.6 0.08 

Doncaster 0.0 0.00 

Birmingham 1.0 0.03 

Total 26.3 0.80 





 

 

Appendix A 

Details of Economic Impacts for 
Different Areas
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A1 Details of Economic Impacts for Different 
Areas  

A1.1 Derby, Derbyshire, Nottingham, 
Nottinghamshire 

The table below gives an overview of the scale of the WEIs estimated for 
Derbyshire and Nottinghamshire.  17% of the benefits from the eastern route 
accrue to these areas, or other parts of the East Midlands.  We estimate that 
Nottinghamshire and Derbyshire will benefit by similar amounts of £5.7m-£5.8m 
of productivity benefits per annum as a result of High Speed Rail. 

Table A.1: WEIs of the eastern route for Derbyshire and Nottinghamshire15 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) 

Nottinghamshire 5.8 0.18 

Derbyshire 5.7 0.17 

Rest of East Midlands 3.0 0.09 

Total £14.4m £0.4bn 

% of eastern route benefits 17%  

The second table below gives the distribution of these benefits by sector.  This 
shows that the majority of benefits are through improved productivity in Producer 
Services, although Consumer Services also achieve significant productivity 
benefits and Manufacturing experiences higher productivity benefits here than in 
other parts of the study area. 

Table A.2: Sectoral split of the WEIs for Derbyshire and Nottinghamshire 

Distribution of benefits 
by sector 

Manufact-
uring 

Construc-
tion 

Consumer 
Services 

Producer 
Services 

Nottinghamshire 7% 3% 13% 78% 

Derbyshire 11% 5% 17% 67% 

rest of East Midlands 12% 5% 17% 66% 

The final table in this section shows where these WEIs are coming from – the split 
between the benefits coming from better links to London and better links with the 
Birmingham City Region, Yorkshire and the North East. 

This shows that the majority (around 80%) of benefits are as a result of better 
links with London.  However there are also significant benefits of the improved 
linked between Derbyshire and Nottinghamshire with Yorkshire. 

  

                                                 
15 It should be noted that the results in this section overlap with the results given for Sheffield City 
Region in the subsequent section due to the overlapping between Nottinghamshire and Derbyshire 
with the Sheffield City Region. 
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Table A.3: Where do the WEIs come from? 
  
  

per annum (£m) productivity benefits from better links to...   

Yorks Nott Derb EMid TV NE BCR Lond Total 

Notts 0.7 0.0 0.0 0.0 0.1 0.1 0.2 4.5 5.8 

Derbys 0.3 0.2 0.3 0.2 0.0 0.1 0.3 4.4 5.7 

rest EMids 0.5 0.0 0.0 0.0 0.0 0.1 0.0 2.3 3.0 

  
  

60yr NPV (£m)   

Yorks Nott Derb EMid TV NE BCR Lond Total 

Notts 23 1 1 1 2 4 7 138 177 

Derbys 8 7 9 6 1 2 8 133 174 

rest EMids 16 0 0 0 1 4 0 71 92 

  
  

% of by area which benefits   

Yorks Nott Derb EMid TV NE BCR Lond Total 

Notts 13% 1% 0% 0% 1% 2% 4% 78% 100% 

Derbys 5% 4% 5% 3% 0% 1% 5% 77% 100% 

rest EMids 17% 0% 0% 0% 2% 4% 0% 77% 100% 

A1.2 Sheffield and Leeds City Regions 
The table below gives an overview of the scale of the WEIs estimated for 
Sheffield and Leeds City Regions. 51% of the benefits from the eastern route 
accrue to these areas.  We estimate that Leeds City Region will benefit by 
productivity benefits of £30m per annum and Sheffield City Region by £13m per 
annum as a result of High Speed Rail, together resulting in an estimated £1.3bn of 
productivity benefits when calculated as a 60 year NPV. 

Table A.4: WEIs of the eastern route for Sheffield and Leeds City Regions 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) 

Leeds City Region 30.3 0.93 

Sheffield City Region 13.0 0.40 

Total 43.3 £1.3bn 

% of Eastern Network 51%   

The second table below gives the distribution of these benefits by sector.  This 
shows that the majority of benefits are through improved productivity in Producer 
Services, although Consumer Services also achieve significant productivity 
benefits. 
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Table A.5: Sectoral split of the WEIs for Sheffield and Leeds City Regions 

Distribution of benefits 
by sector 

Manufact-
uring 

Construction Consumer 
Services 

Producer 
Services 

Leeds City Region 9% 5% 12% 73% 

Sheffield City Region 9% 6% 16% 69% 

The final table in this section shows where these WEIs are coming from – the split 
between the benefits coming from better links to London and better links with the 
Birmingham City Region, the East Midlands and the North East and between the 
two city regions themselves. 

This shows that the majority (around 65%) of benefits are as a result of better 
links with London.  This majority is lower than for the East Midlands, and there 
are significant benefits of the improved linked between Leeds and Sheffield City 
Regions with one another and with the East Midlands, the North East and 
Birmingham City Region. 

20% of the benefits accruing to Leeds and Sheffield City Regions are through 
better links with the East Midlands.  Both city regions benefit by over £1m of 
annual productivity benefits by better links between the two city regions.  Leeds 
City Region especially benefits from better links with Birmingham City Region. 

Table A.6: Where do the WEIs come from? 

 per annum (£m) productivity benefits   

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0.0 1.3 6.0 0.0 3.2 19.7 30.3 

Sheffield CR 1.2 0.0 2.7 0.3 0.5 8.3 13.0 

 60yr NPV (£bn)  

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0.00 0.04 0.18 0.00 0.10 0.60 0.93 

Sheffield CR 0.04 0.00 0.08 0.01 0.02 0.25 0.40 

 % of Eastern Network benefits by area which benefits  

LCR SCR E. Mids N.East BCR London Total 

Leeds CR 0% 4% 20% 0% 11% 65% 100% 

Sheffield CR 9% 0% 21% 2% 4% 64% 100% 

A1.3 Tees Valley and North Eastern LEP areas  
The table below gives an overview of the scale of the WEIs estimated for the Tees 
Valley and the North Eastern LEP areas.  7% of the benefits from the eastern 
route accrue to these areas.  We estimate that the Tees Valley will benefit by 
productivity benefits of £1.8m per annum and the North Eastern LEP area by 
£3.9m per annum as a result of High Speed Rail, together resulting in an estimated 
£0.2bn of productivity benefits when calculated as a 60 year NPV. 
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Table A.7: WEIs of the eastern route for Tees Valley and the North Eastern 
LEP areas 

Area to where the benefits accrue annual benefits (£m) 60yr NPV (£bn) 

Tees Valley 1.8 0.06 

North Eastern  3.9 0.12 

Total £5.7m £0.2bn 

% of Eastern Network 7%  

The second table below gives the distribution of these benefits by sector.  This 
shows that the majority of benefits are through improved productivity in Producer 
Services, although Consumer Services and Manufacturing also achieve significant 
productivity benefits in this area.   

Table A.8: Sectoral split of the WEIs for Tees Valley and the North Eastern 
LEP area 

Distribution of benefits by 
sector 

Manufact-
uring 

Construction Consumer 
Services 

Producer 
Services 

Tees Valley 16% 8% 16% 60% 

North Eastern LEP area  17% 9% 13% 61% 

The final table in this section shows where these WEIs are coming from – the split 
between the benefits coming from better links to London and better links with the 
Birmingham City Region, different parts of the East Midlands and Yorkshire. 

This shows that the largest share (over 40%) of benefits are as a result of better 
links with London.  However this share is considerably lower than for the rest of 
the city region, and there are significant benefits from the improved links 
especially with Birmingham City Region and the East Midlands. 

Just under a quarter of the benefits accruing to Tees Valley and the rest of the 
North East are through better links with the Birmingham City Region, and a 
further third of benefits to each of these areas come from improved links to 
Nottinghamshire, Derbyshire and the rest of the East Midlands.   

Table A.9: Where do the WEIs come from? 
  
  

per annum (£m) productivity benefits from better links to...  

Yorks Nott Derb EMids BCR Lond Total 

Tees Valley 0.0 0.2 0.2 0.2 0.4 0.8 1.8 

North Eastern 0.1 0.4 0.5 0.4 0.9 1.7 3.9 

  
  

60yr NPV (£m)  

Yorks Nott Derb EMids BCR Lond Total 

Tees Valley 1 6 7 6 13 24 56 

North Eastern 2 11 14 12 27 53 119 

  
  

% of by area which benefits  

Yorks Nott Derb EMids BCR Lond Total 

Tees Valley 2% 10% 13% 11% 23% 42% 100% 

North Eastern 1% 9% 12% 10% 23% 44% 100% 
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