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Introduction 

In September 2004, South Yorkshire Passenger Transport Executive (SYPTE) submitted an 

initial major scheme bid to the Department for Transport (DfT) relating to extensions to the 

South Yorkshire Supertram network.  The aim of the submission was to obtain an initial view 

from the DfT on the likely funding of the scheme, before proceeding with a Transport and Works 

Act Order Application for the Powers to construct the extensions. 

The bid was the culmination of several years’ work by SYPTE and its advisors to develop and 

assess the case for extensions to Supertram.  The extensions included in the bid were: 

� Meadowhall South to Rotherham Parkgate via Rotherham Town Centre; and 

� A one-way loop on the west side of Sheffield city centre serving Sheffield University, 

Broomhill and the Royal Hallamshire Hospital. 

Following the submission of the bid, and subsequent meetings, the DfT wrote to SYPTE in 

November 2004 setting out a number of issues and questions relating to the bid. 

The major concern raised by the DfT related to the structure of the demand forecasting model, 

in particular modelling ‘rail’ as a single mode rather than splitting it into separate ‘heavy rail’ and 

‘light rail’ modes.  The model has therefore been re-structured with separate heavy and light rail 

modes, as requested, and re-validated.  The revised version of the model has been used to 

prepare new forecasts for the scheme.  Inevitably these are somewhat different from those in 

the previous submission and it has therefore been necessary to repeat the economic appraisal 

using the new forecasts.  Additional information requested in relation to the forecasting and 

appraisal has been produced as part of this process.  The opportunity has also been taken to 

update certain elements of the appraisal relating to capital costs and opening year.  

New Options 

As well as the previously appraised core options, a number of additional options have now been 

assessed during the work.  These relate to: 

1. Providing an assessment of the case for the Rotherham and Royal Hallamshire Hospital 

Loop extensions as separate schemes rather than as part of a combined option; and 

2. Examining an option for re-routeing the existing Meadowhall Line of Supertram to serve 

developments included in the recent Lower Don Valley (LDV) Masterplan. 

The options focus on the introduction of core LRT extensions or their ‘Next Best’ or ‘Low Cost’ 

alternatives.  The ‘Next Best’ options are based on either Bus Rapid Transit (BRT) or Quality 

Bus Corridor (QBC) modes, whilst the ‘Low Cost’ options are either based on QBC or enhanced 

pedestrian options. 

The core scheme appraised in this report comprises the Royal Hallamshire Hospital (RHH) 

Loop and Rotherham Parkgate extension.  However two minor changes have been made to the 

scheme: 

� The route in the vicinity of Main Street in Rotherham town centre has been slightly modified 

in the light of changing re-development proposals in the area; and 

� The terminus at Rotherham Parkgate has been moved from the centre of the retail park to 

the rear of it so as not to interfere with vehicle circulation within the centre.  This does not 

significantly affect access to and from the tram stop. 

The service pattern assumed in this option is the same as assessed previously: 

� Halfway to Royal Hallamshire Hospital – every 10 minutes; 

� Middlewood to Meadowhall – every 10 minutes; 

� Malin Bridge to Rotherham Parkgate – every 10 minutes; and 

� Herdings Park to City Centre – every 30 minutes. 

Executive Summary 
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Summary of Changes Made to the Model 

The revised demand forecasting model was developed from the model used to prepare the 

forecasts for the September 2004 submission.  The principal change has been to split the 

former ‘rail’ mode into separate ‘heavy rail’ and ‘light rail’ modes.  As a consequence of this 

change to the model structure it was necessary to undertake a number of further revisions to 

the model and subsequent appraisal methodology: 

� Mode-choice model re-calibration: greater segmentation of movements and revised model 

parameters; 

� Fare changes: separation of heavy rail and LRT fares; 

� Changes to the network: the opportunity was taken to review and update the public transport 

and highway networks; 

� Annualisation factors: reviewed and updated; and 

� Appraisal methodology: revised opening year assumption (January 2011)/ separation of 

heavy rail and LRT modes/ revised new mode benefit calculation (based on latest guidance)/ 

revised journey purpose splits (based on the latest guidance). 

As a result of these changes, it was necessary to re-validate the model.   

Option Costs 

The costs associated with the core scheme have been revisited in the light of changes to the 

route.  In addition certain cost items, such as the cost of the light rail vehicles, have been 

updated to reflect more recent experience in the market place.  Additional allowances have also 

been made for certain items such as land costs and professional fees.  Optimism Bias has also 

been added at 66%. 

The core LRT scheme capital costs are £150m.  The sum of the two incremental elements to 

the core scheme is greater than this, reflecting savings (approximately £22m) to be made due 

to network synergies (for example, the Parkgate only option requires an additional 8 LRT 

vehicles, the RHH Loop only option requires an additional 7, whilst the core (i.e. combined) LRT 

option requires an additional 9 LRT vehicles).  The preferred diverted core LRT scheme, 

required to better serve the proposed Lower Don Valley Masterplan Development, adds a 

further £27m to the capital costs. 

The ‘Next Best’ BRT option has an estimated capital cost of £36m, whilst the ‘Low Cost’ option 

is £17m. 

Economic Appraisal 

Table 1 presents a summary of the economic appraisal results by option. 
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Table 1 Summary of Economic Appraisal Results 

Option Present 

Value of 

Benefits, 

£m 

Present 

Value of 

Costs, £m 

Net 

Present 

Value, £m 

Benefit:Cost 

Ratio 

LRT Options 

Core LRT scheme 305 148 157 2.06 

LRT Parkgate only 204 117 87 1.74 

LRT Royal Hallamshire Hospital 

(RHH) Loop only 

78 51 27 1.52 

Core LRT scheme with Lower Don 

Valley (LDV) Masterplan 

415 152 263 2.73 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(original) 

469 175 293 2.68 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(preferred) 

470 170 300 2.76 

‘Next Best’ Options 

‘Next Best’ BRT scheme (Parkgate 

only) 

91 40 51 2.29 

‘Next Best’ QBC scheme (RHH 

Loop only) 

-6 3 -9 -2.10 

Combined ‘Next Best’ scheme 71 43 28 1.66 

‘Next Best’ BRT scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

165 51 114 3.23 

‘Low Cost’ Options 

‘Low Cost’ QBC scheme (Parkgate 

only) 

-19 16 -36 -1.16 

‘Low Cost’ pedestrian scheme (RHH 

Loop only) 

-3 1 -4 -2.48 

Combined ‘Low Cost’ scheme -23 17 -40 -1.31 

‘Low Cost’ QBC scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

-18 24 -41 -0.76 
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A Positive Economic Case 

As instructed by the DfT, the necessary amendments have been made to the modelling 

approach and the opportunity has also been taken to review and update the model taking into 

account the latest DfT appraisal guidance. 

The re-appraisal confirms that there is a positive economic case for the core LRT option, with a 

Benefit:Cost ratio (BCR) of 2.06.  In purely transport economic terms this fits in to the ‘good 

value for money’ category.  The scheme will also deliver a series of wider benefits, linked to key 

government objectives, which are not captured by the economic appraisal.  These include: 

� Additional employment; 

� Improved access to education; and 

� Improved access to healthcare. 

As the Guidance recognises, these aspects should be taken into account as part of the overall 

decision-making process for the project. 

The assessment of the core option took no account of the Lower Don Valley Masterplan 

Development.  If this proceeds, the benefits of the core LRT option increase by £110m, leading 

to a BCR of 2.73.  The options involving diversion of the LRT route in the Lower Don Valley to 

better serve the proposed development lead to a substantial increase in the NPV of the 

scheme, with the preferred option slightly improving the BCR too.  A further benefit could be 

that the LRT diversion would increase the rate or quality of development in the Lower Don 

Valley with consequent wider economic and employment benefits.  The case for the diversion 

could be further enhanced if a less conservative view is taken with regard to whether the 

diversion costs could be wholly or mainly funded through third party contributions. 

Examination of the case for the two LRT extensions separately indicates that the whole is better 

than the sum of the (two) parts.  Key to this are the network synergies related to savings in 

operating and ongoing lifecycle costs.  There are also capital cost synergies.  The Parkgate 

Extension is the better performer of the two extensions, but it should be noted that the RHH 

Loop plays an important role in improving access to educational and healthcare institutions. 

The re-appraisal confirms that BRT and QBC alternatives produce much lower benefits than the 

equivalent LRT options.  This is partly due to the fact that the LRT options benefit from being 

extensions to an existing system, a fact borne out through analysis of the additional trips which 

BRT attracts which are mainly local trips between Rotherham and Meadowhall.  Thus, BRT 

does very little to improve accessibility between Sheffield and Rotherham in the same way that 

the core LRT scheme does, although the BCR does demonstrate it would potentially be a 

strong scheme in its own terms. It has a significantly lower NPV than the core LRT scheme and 

the marginal additional benefit of the LRT option demonstrates good value for money.  The 

economic case for each of the ‘Low Cost’ QBC options is poor. 

This re-appraisal has been conducted in a rigorous and conservative manner, taking into 

account specific DfT advice from the previous submission and the latest DfT appraisal 

guidance.  The results have re-confirmed, and indeed enhanced, the positive economic case for 

the core LRT scheme. 
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1.1 Background to the Report 

In September 2004, South Yorkshire Passenger Transport Executive (SYPTE) submitted an 

initial major scheme bid to the Department for Transport (DfT) relating to extensions to the 

South Yorkshire Supertram network.  The aim of the submission was to obtain an initial view 

from the DfT on the likely funding of the scheme, before proceeding with a Transport and Works 

Act Order Application for the Powers to construct the extensions. 

The bid was the culmination of several years work by SYPTE and its advisors to develop and 

assess the case for extensions to Supertram.  The extensions included in the bid were: 

� Meadowhall South to Rotherham Parkgate via Rotherham Town Centre; and 

� A one-way loop on the west side of Sheffield city centre serving Sheffield University, 

Broomhill and the Royal Hallamshire Hospital. 

Following the submission of the bid, and subsequent meetings, the DfT wrote to SYPTE in 

November 2004 setting out a number of issues and questions relating to the bid.  A copy of the 

letter is provided in Appendix A. 

1.2 DfT Issues 

The major concern raised by the DfT related to the structure of the demand forecasting model, 

in particular modelling ‘rail’ as a single mode rather than splitting it into separate ‘heavy rail’ and 

‘light rail’ modes.  The model has therefore been re-structured with separate heavy and light rail 

modes, as requested, and re-validated.  The revised version2 of the model has been used to 

prepare new forecasts for the scheme.  Inevitably these are somewhat different from those in 

the previous submission and it has therefore been necessary to repeat the economic appraisal 

using the new forecasts.  Additional information requested in relation to the forecasting and 

appraisal has been produced as part of this process.  The opportunity has also been taken to 

update certain elements of the appraisal relating to capital costs and opening year.  The 

changes are documented in this report. 

A number of additional options have been assessed during the work.  These relate to: 

1. Providing an assessment of the case for the Rotherham and Royal Hallamshire Hospital 

Loop extensions as separate schemes rather than as part of a combined option; and 

2. Examining an option for re-routeing the existing Meadowhall Line of Supertram to serve 

developments included in the recent Lower Don Valley Masterplan. 

These options are reported in subsequent sections of this report. 

1.3 Structure of the Report 

After this Introduction, the report is divided into a further three chapters, as follows: 

� Chapter 2 outlines the further development of the demand forecasting model and sets out the 

forecasts for all the options assessed during the project; 

� Chapter 3 provides the economic appraisal of the options; and 

� Chapter 4 responds to other issues raised by DfT which are not covered elsewhere in the 

report. 
 

Table 1.1 lists the DfT questions on the September 2004 submission together with the location 

of the response within this document. 

It is important to recognise that this report has been prepared as a response to DfT questions 

and as an update to the September 2004 submission.  Although we have sought to include 

sufficient detail to make it reasonably self explanatory, it should be read as a supplement to the 

previous document rather than a wholly new submission.   

1 Introduction 
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Table 1.1 Locations of Responses to DfT Questions 

DfT Question Location of 

Response 

1.  The funding profiles should be in risk-adjusted out-turn prices, 

assumptions about inflation needs to be clearly explained and justified. 

Chapter 3: 

Section 

3.1.3 and 

Table 3.2 

2.  The appraisal values of time and the appraisal period should be 

consistent with the latest WebTAG guidance. 

Chapter 3: 

Section 

3.2.1 

3.  No alternative has been appraised for the Hospital Loop/Spur.  We need 

to see an appraisal of improvements to the existing bus services.  Has a 

shuttle bus service following the loop being considered?  Given the short 

distance, improving pedestrian access to the existing network should be 

appraised e.g. covered walkways, travelators. 

Chapter 2: 

Section 2.3 

4.  Please provide a table showing the journey times for the bus options, 

LRT, heavy rail, and car.  Plus heavy rail journey times on the Rotherham 

corridor and walk times on the Hospital loop/spur 

Chapter 2: 

Section 

2.4.4 

5.  Please provide a diagrammatic representation showing boarding and 

alightings, compared against the seating capacity and crush capacity, for 

each option considered for each forecast years.  The incremental benefit of 

the options on the existing tram network needs to be shown rather than the 

total loadings as in Figures 1 to 14. 

Chapter 2: 

Section 

2.3.2 

 

6.  Please provide: a sector analysis of benefits from the TUBA detailed 

results file in order that the sector movements can be identified along with 

the benefits and revenues; a copy of the main output file with commentary 

on the errors and warnings if any have not been accounted for; scheme 

benefits as a percentage of the do-minimum networks costs compared with 

the gap value taken from the transport model; and details about how the 

annualisation factors were calculated including traffic flows for each hour. 

Chapter 4: 

Section 4.3 

and 

Appendices 

B and C 

 

7.  The NAO Report states that local authorities should build into the 

scheme design and implementation where appropriate measures such as 

park and ride and priority at junctions.  Please detail the priority given to the 

tram, and the alternative options, at junctions and explain why there is no 

proposed increase in park and ride capacity/sites? 

Chapter 2: 

Section 

2.3.1 and 

Table 2.1 

8.  The report covers a number of potential extensions to the existing 

Supertram network.  However, given the Annex E Submission, our focus is 

on the Royal Hallamshire Hospital to Rotherham Parkgate option.  Have the 

accessibility changes been calculated based on the Meadowhall to 

Rotherham Parkgate option and the Royal Hallamshire Hospital loop 

separately or has the route been considered in its entirety i.e. including the 

section between the hospital loop and Meadowhall already in operation? 

Chapter 4: 

Section 4.4 

9.  A map detailing the regeneration area (RA) affected (by zone) and the 

hinterland in relation to this option needs to be supplied.  

Chapter 4: 

Section 4.5 
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Table 1.1 Locations of Responses to DfT Questions (continued) 

10. There is insufficient detail on the changes in accessibility and how these 

have been converted into forecasts for new jobs. Specifically: 

i. Please provide a matrix of generalised costs and the underlying 

assumptions. 

ii. What access time weighting method has been adopted? 

iii. Have probability weights been assigned?  If so, what weights have been 

chosen and how were these determined? 

iv. Alternatively if a deterrence function approach has been taken we will 

need to see more details of the deterrence curve and the evidence 

supporting it. 

Chapter 4: 

Section 4.6 

and 

Appendix C 

 

11.  To what extent do the jobs that are expected to become available 

match the skills profile of the RA workforce? 

Chapter 4: 

Section 4.7 

12.  Were the worksheets in Appendix A of the EIR guidance used in 

assessing the changes in employment?  If these are available, it would be 

useful to see them as they provide a useful summary and consistency 

check. 

Chapter 4: 

Section 4.8 

 

 



 

 

2 Demand Forecasting
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2.1 Introduction 

This chapter sets out the further development of the demand forecasting model and its use to 

appraise a series of options for enhanced public transport in the extension corridors.   To the 

extent that these options differ from those included in the September 2004 submission this is 

described.   Section 2.2 considers the development of the forecasting model.  Section 2.3 

updates the demand forecasts for the preferred option included in the September 2004 

submission.  Section 2.4 considers a range of alternatives including LRT options for each 

corridor individually, Bus Rapid Transit options for each or both corridors and QBC options.  

Finally Section 2.5 considers the option of re-routeing Supertram in the Lower Don Valley area 

to serve more effectively developments proposed in the Masterplan for the area.    

2.2 Forecasting Model Development 

2.2.1 Overview 

The demand forecasting model has been developed from the model used to prepare the 

forecasts for the September 2004 submission.  The principal change has been to split the 

former ‘rail’ mode into separate ‘heavy rail’ and ‘light rail’ modes.  As a consequence of this 

change to the model structure it was necessary to derive separate fare structures for heavy and 

light rail, rather than using the combined ‘rail’ fare scale employed in the previous work.  The 

opportunity was also taken to make some improvements to the representation of the transport 

network in the model. 

As a result of these changes, it was necessary to re-validate the model.  Further details of the 

model development process are set out below and an updated Local Model Development 

Report is attached as Appendix B.    

It is worth re-iterating from the original submission that a conservative approach was adopted 

for the modelling in relation to a number of key assumptions, particularly in relation to the core 

LRT scheme: 

� Population and employment has been constrained to the pessimistic TEMPRO forecasts for 

South Yorkshire, except in the case of identified development zones; 

� No allowance has been made for induced demand as a result of the scheme; 

� The convenience benefits of eliminating interchange, apart from the time saving involved, 

have not been included; and 

� BRT has been treated as if it were LRT in the appraisal and this may have overstated the 

benefits of this option. 

2.2.2 Transport Network Changes 

A review of the representation of the transport networks in the model was undertaken as part of 

the re-calibration of the model.  This highlighted the need for a small number of improvements: 

1. The walk link between Meadowhall Interchange and Meadowhall Shopping Centre was 

unrealistically long, leading Supertram users to walk from Meadowhall South rather than 

continue on the tram to Meadowhall Interchange.  This does not reflect what occurs in 

reality and the walk link was re-coded to a more realistic length.  

2. Modifications were made to walk links in Rotherham town centre to provide a more 

realistic representation of walking between Rotherham Interchange bus station and 

Rotherham Central railway station. 

3. The walk link between Sheffield railway station and the nearby bus station was modified 

to provide a better representation of actual walking time, taking account of the fact that 

the bus station covers a substantial area and walk times may vary depending on the 

stand used by a particular service.   

4. The removal of car as an access mode to the public transport network in the non car 

available model. 

2 Demand Forecasting 



Faber Maunsell   South Yorkshire Supertram Extensions  7 

 

5. The Sheaf Square development and Suffolk Road/Shoreham Street gyratory system 

currently being constructed in Sheffield city centre have now been incorporated into the 

future year model; bus services have been rerouted accordingly. 

6. Minor changes to the coding of the Supertram extensions were made to match changes 

in scheme specification, as discussed below. 

7. Minor improvements were made to the highway network representation, in particular to 

improve the realism of journey times on some busy routes. 

2.2.3 Fare Changes 

The previous version of the model incorporated a distance-based fare scale for the combined 

‘rail’ mode.  This was constructed by taking a large sample of light and heavy rail fares and 

developing a regression equation of the form x = α+ßy where x is the fare, y is distance and α 

and ß are constants.  As part of the process of splitting the ’rail’ mode into separate ‘heavy rail’ 

and ‘light rail’ modes, separate fare scales were constructed for the two modes.  These made 

use of the same sample of fares as previously but separate fare functions were estimated for 

each mode.  In the case of heavy rail, the fare function was similar to the previous rail function.  

However, it was found that light rail fares could be better represented by adopting a step 

function.  The resulting fare scales are shown in Figures 2.1 and 2.2 for the peak and offpeak 

periods and are similar as the only variation relates to the concessionary fare and reduced price 

ticket discount factors which are slightly different in the two periods, based on data provided by 

South Yorkshire PTE.  

As part of the model updating process the modelling of bus fares was improved by 

incorporating an additional boarding charge for bus passengers who interchange between 

services. 

 

 

Figure 2.1  Peak Tram & Heavy Rail Fares
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Figure 2.2  Offpeak Tram & Heavy Rail Fares
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2.2.4 Mode Choice Modelling 

Demand forecasting for the scheme and the lower cost alternatives was undertaken using a 

detailed multi-modal transport model of South Yorkshire constructed using the EMME/2 

modelling suite.  The model was originally developed during the Rapid Transit in South 

Yorkshire Study and was substantially enhanced for the purposes of the original funding 

submission. 

The mode choice model used in the study has been based on a model derived from the before 

and after studies for Manchester Metrolink.  The Metrolink model considers highway, bus, rail 

(‘before’ model) and tram (‘after’ model) market shares.  Due to the low degree of overlap 

between heavy rail and tram in South Yorkshire – most areas are served by just one of the two 

modes – rail and tram were originally modelled as one mode.  However, in this study, a new 

lower nest has been added to the hierarchical model which divides heavy rail and tram into two 

separate modes.  The revised model structure is shown below. 

 

Car Available Model            Non-Car Available Model 

 

 

 

          

 

 

 

             

 

 

       

 
 
 

Car Public Transport Bus Rail

Bus Rail

Heavy Rail Light Rail
  

Heavy Rail Light Rail
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2.2.5 Model Validation 

The original model parameters used in the Metrolink model were calibrated on the basis of 

revealed preference survey data collected from in vehicle and household surveys and represent 

behavioural choices in a market where LRT already exists.  These were used as starting values 

for the Supertram model and adjustments were made in the calibration process to reflect 

observed differences in market shares in the corridors where Supertram already operates. 

Throughout the calibration/ validation process, a constant reflecting non-quantified consumer 

preferences is derived for each mode, together with a scaling factor which is used to regulate 

the difference between modes at each tier of the hierarchy, particularly when there are large 

generalised time differences. 

In the previous version of the model, the travel market was segmented by trips to/ from 

Sheffield city centre and trips to/ from other parts of the network.  However, since there is very 

little overlap between heavy and light rail in the model, and some areas of the model contain 

neither mode, the opportunity was taken to further segment the model into distinct movements.  

The revised model better reflects the modes available for each movement, as well as better 

replicating trip making behaviour between short, medium and longer distance movements. 

Thus, the parameters for movements within Sheffield most closely match those used within the 

Metrolink model, but outside this area there are departures from these parameters in order to 

better represent different trip making behaviour around South Yorkshire.  For example, the 

scaling factors used for trips between Barnsley and Sheffield have been decreased in order to 

reduce the difference between generalised time between public transport and car for longer 

distance trips.  This is consistent with other studies, such as the Trans-Pennine Rail Model, 

which used a small scaling factor between car and heavy rail.  

A key reason for the differing scale factors is to overcome the issue within logit models that the 

same absolute cost difference will generally produce the same change in market shares.  This 

leads to the anomaly that a 10 minute time saving on a 20 minute journey has the same effect 

as a 10 minute time saving on a 2 hour journey.  By segmenting the model by distance and 

applying appropriate scaling factors at each level, it is possible to better reflect the real effects 

of changes. 

2.2.6 Annualisation Factors 

The annualisation factors used in the model have been updated to reflect the latest cordon 

count data from Sheffield.  Further details of these are given in the Local Model Validation 

Report (Appendix B). 

2.3 Core LRT Scheme Demand 

2.3.1 Scheme Development 

The core scheme appraised in this report comprises the Royal Hallamshire Hospital Loop and 

Rotherham Parkgate extension.  However two minor changes have been made to the scheme: 

� The route in the vicinity of Main Street in Rotherham town centre has been slightly modified 

in the light of changing re-development proposals in the area; and 

� The terminus at Rotherham Parkgate has been moved from the centre of the retail park to 

the rear of it so as not to interfere with vehicle circulation within the centre.  This does not 

significantly affect access to and from the tram stop. 

The service pattern assumed in this option is the same as assessed previously: 

� Halfway to Royal Hallamshire Hospital – every 10 minutes; 

� Middlewood to Meadowhall – every 10 minutes; 

� Malin Bridge to Rotherham Parkgate – every 10 minutes; and 

� Herdings Park to City Centre – every 30 minutes. 

An initial appraisal of the case for providing a new park and ride site at Rotherham Parkgate 

was undertaken.  This indicated that the additional benefits of providing this site were 

outweighed by the costs of building a short extension to the proposed site behind Parkgate 

Retail Park and constructing the park and ride facility itself.  It was not, therefore, included in the 

scheme specification.  It is, however, important to note that one of the benefits of the scheme is 

that it will bring residents in the Rotherham extension corridor within walking distance of 

Supertram rather than being required to drive to a park and ride site, or use bus links to access 
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the system.  This is both beneficial in itself and would free up capacity for other potential park 

and ride users. 

The Royal Hallamshire Hospital Loop passes through a densely developed urban area, and no 

suitable sites which could be used for park and ride were identified.   

Table 2.1 describes the road junctions affected by the proposed tramway alignment and details 

the current priority assumptions used to develop the routes and their runtimes. In line with the 

NAO report, wherever possible high levels of priority at road junctions will be developed to 

provide the tramway with the most competitive runtime. 

Table 2.1 Junction Priorities 

Junction Description 

Royal Hallamshire Hospital Route 

Upper Hanover 

Street/ Glossop 

Road 

The current route to Middlewood and Malin Bridge turns from 

Glossop Road onto the central reservation of Upper Hanover Street 

at the entrance to the University underpass. The proposed alignment 

would also turn north from Glossop Road but onto the current inside 

lane of the northbound carriageway of Upper Hanover Street. The 

new route is assumed to receive similar level of priority as the current 

system through this junction. The tramway currently receives a 

medium to high level of priority. 

Upper Hanover 

Street/ Brook Hill 

A57 

The proposed alignment would run in a segregated transport lane on 

Upper Hanover Street and continue on a segregated left turn through 

the junction with Brook Hill to run on a segregated transport lane on 

Brook Hill. This would ensure minimal interaction with the junction 

and maximise priority through the junction. 

An alternative arrangement if traffic volumes dictated would be to use 

the turn from Glossop Road to provide the tramway with priority over 

other traffic on the inside lane of Upper Hanover Street. The inside 

lane would then be used as a dedicated left turning lane for all traffic 

onto Brook Hill. Traffic would follow trams through the left turn and 

then filter right into the outside lane of Brook Hill / Western Bank. The 

tram would continue in the inside lane of Brook Hill as a dedicated 

transport corridor. Traffic would however be held behind the tram 

while it stopped at the proposed new University stop on Upper 

Hanover Street. 

Western Bank A57/ 

Clarkson Street 

The tramway is proposed to have a high level of priority through the 

junction, including over traffic running in the same direction. This will 

enable the tram to pull in front of the other traffic and lead it onto the 

following on-street section. 

Whitham Road A57/ 

Northumberland 

Road 

At the junction with Northumberland Road the tramway is running 

with traffic on the A57 and would receive the same priority as the 

traffic on the A57 over the minor side roads. 

The alignment leaves the A57 at the junction with Newbould Lane 

turning onto a mainly segregated alignment through to the junction 

with Glossop Road. 

Newbould Lane / 

Glossop Road 

 

The tramway is proposed to have a high level of priority over other 

traffic to allow the tram out in front of the traffic and to lead it through 

the subsequent on-street running section of Glossop Road. 
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Table 2.1 Junction Priorities (continued)   

Clarkehouse Road/ 

Glossop Road 

 

The tramway filters off to the left of the carriageway to stop at the 

segregated Royal Hallamshire Hospital stop prior to the Clarkehouse 

Road junction. It is proposed that the tramway will be given priority 

over other traffic at the junction to enable the trams to rejoin the 

subsequent on-street section of the route, when they are ready to 

start. 

Upper Hanover 

Street/ Glossop 

Road Junction 

This is the point at which the route rejoins the existing system. It is 

proposed that the tramway would receive a similar level of priority as 

currently achieved for the existing system through this junction, as 

detailed above. 

Rotherham Parkgate Route 

Joining Main Street 

 

The tramway is proposed to have a high level of priority to pull onto 

Main Street from the segregated alignment. This will allow the tram 

out in front of traffic onto the on-street section. 

In the reverse direction the tramway will be running with traffic and 

will filter off to the left from Main Street. 

Main Street/ 

Westgate/  

Market Place 

The tramway is proposed to stop at a tramstop prior to the junction 

with Westgate. On leaving the stop it is proposed that the tramway 

will be given a medium to high level of priority through both Westgate 

and Market Place junctions onto Corporation Street. The tramway will 

run with general road traffic throughout this section. 

In the reverse direction, it is proposed that the tramway is afforded a 

medium to high level of priority through a combined Market Place/ 

Westgate/ Main Street junction to the proposed stop on Main Street.  

Corporation Street/ 

Frederick Street 

 

Corporation Street is a lightly trafficked route considering its town 

centre location. At its junction with Frederick Street the proposed 

tramway turns onto the pedestrianised Frederick Street. The junction 

also provides access and egress from Rotherham Interchange bus 

station. It is proposed to maintain the dedicated left turn for general 

traffic from Corporation Street onto Bridge Street and to reconfigure 

the junction to provide for the majority of the bus and tramway 

movements without impacting on each other. The only remaining 

conflicting move would be buses leaving the bus station to travel 

north onto Corporation Street. The revision of the junction and its 

integrated operation with both the bus station and the tramway 

should afford both a similar high level of priority. The location is 

important to the integration of the system as the Frederick Street stop 

is sited in front of the bus station to provide ease of integration 

between the different modes. 

Drummond Street 

 

The tramway is proposed to cross Drummond Street at right angles 

from one pedestrianised area into another. It is proposed that the 

tramway be provided with a high level of priority crossing Drummond 

Street and that the signalled junction is combined with a revised 

pedestrian crossing to improve the connection between the two 

pedestrianised areas by means of the parallel moves. 

Centenary Way/  

St. Ann’s Road 

 

It is proposed that the current road layout is replaced with a signalled 

junction. The tramway will be provided with medium priority through 

the junction due to the higher levels of traffic flow at this location. 

The tramway at this location takes over the southbound carriageway 

of St Ann’s Road and runs as a segregated alignment through to the 

terminus. 



Faber Maunsell   South Yorkshire Supertram Extensions  12 

 

2.3.2 New Demand Forecasts 

Summary demand and revenue forecasts for the revised core option are presented in Table 2.2 

below.  These are compared to the previous forecasts from Table 7.2 in the initial major 

scheme bid. 

Table 2.2 LRT Core Scheme: Summary of Demand and Revenue Forecasts 

2008 2025  

Initial Bid Revised Initial Bid Revised 

Peak hour ridership gain 2008 1102 1995 1085 

Offpeak hour ridership gain 1566 1092 1518 1074 

Annual ridership gain (m) 6.37 4.36 6.22 4.29 

     

Peak hour revenue gain (£) 1235 883 1317 866 

Offpeak hour revenue gain (£) 1034 790 1002 773 

Annual revenue gain (£m) 4.20 3.25 4.11 3.18 

 

Patronage reduces by 2 million in 2008, and by just under 2 million in 2025 – a 32% reduction.  

The peak experiences a larger decrease in ridership gain than the offpeak, a 45% reduction 

compared to a 30% reduction in the offpeak.  The reduction in patronage levels, and thus 

revenue, can largely be attributed to changes in the calibration of the mode choice model and 

the restructuring of the non car available model.  In addition, the revised annualisation factors 

will have reduced the peak and therefore contributed in part to the greater differential between 

the peak and offpeak. 

Approximately 51% of the LRT ridership gain is transferring from bus, 33% from car and 16% 

from rail. 

The additional revenue gain is £3.3m in 2008 and £3.2m in 2025, implying an average fare for 

the additional trips of £0.75 in 2008 and £0.74 in 2025.  The increase in average fare compared 

to the initial bid is in part due to the re-calibration impacts, but also the separation of the tram 

and heavy rail modes has allowed us to calculate tram revenue more accurately.  In the 

previous version of the model, it was necessary to make assumptions about the proportions of 

‘rail’ revenue to be attributed to the heavy and light rail modes. 

Figures 2.3 and 2.4 set out the boardings, alightings and link flows for the 2025 AM peak hour.  

Figure 2.3 is for the Do-Minimum and Figure 2.4 for the core LRT scheme.  Comparisons can 

therefore be made to determine the incremental change on link flows on the existing LRT 

network.  The diagrams also compare the link loadings to available capacity.  The seated and 

crush capacities have been taken from South Yorkshire Supertram (88 seats per tram / assume 

250 crush capacity). 

Approaching Sheffield city centre in the morning peak hour, the following load factors (to 

seating capacity) are recorded: 

� Hyde Park inbound:     Do-Minimum 169%/ Core LRT option 100% 

� Granville Road/ The Sheffield College inbound: Do-Minimum 88%/ Core LRT option 100% 

� University of Sheffield inbound:   Do-Minimum 98%/ Core LRT option 62% 

In the Do-Minimum, only the line in from Meadowhall records an average load factor over 

100%, although both the Halfway/ Herdings line and the Middlewood/ Malin Bridge line are 

close.  The core LRT option adds capacity to the Meadowhall line and the Middlewood/ Royal 

Hallamshire Hospital/ Malin Bridge corridor, whilst the Halfway/ Herdings line is largely 

unaffected.  On the Parkgate extension the highest link flow recorded is in the Sheffield 

direction before reaching Meadowhall South with a load factor of 80%.  Average load factors on 

the RHH loop are low at approximately 37%. 
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2.4 Alternative Options 

2.4.1 Introduction 

The initial major scheme bid presented both a ‘Next Best’ option and a ‘Low Cost’ option, in 

accordance with DfT appraisal guidelines.  These schemes focussed on the Parkgate extension 

as it was considered that the scope for the introduction of essentially bus-based schemes in the 

RHH Loop corridor would be marginal in terms of generating additional overall benefits, given 

the presence of a considerable number of bus services in the corridor already.  The DfT 

however, requested that an incremental approach to the scheme appraisal should be adopted 

and therefore we have undertaken that analysis.  This has two elements; firstly assessing the 

merits of the two LRT extensions as separate schemes and secondly assessing the alternative 

mode options in the various increments.  In summary, the tests that have been undertaken 

were: 

� LRT scheme: Parkgate Extension only 

� LRT scheme: Royal Hallamshire Hospital (RHH) Loop only; 

� BRT ‘Next Best’ scheme: Parkgate Extension only; 

� QBC ‘Next Best’ scheme: RHH Loop only; 

� Combined ‘Next Best’ scheme: BRT Parkgate plus QBC RHH Loop; 

� QBC ‘Low Cost’ scheme: Parkgate Extension only; 

� Pedestrian-based ‘Low Cost’ scheme: RHH Loop only; and 

� Combined ‘Low Cost’ scheme: QBC Parkgate plus pedestrian-based RHH Loop; 

As discussed in the original submission, a BRT solution for the RHH Loop was not considered 

realistic. 

Each of these options is discussed below. 

2.4.2 Incremental LRT Options 

2.4.2.1 Parkgate Extension 

This option includes for the extension of the current LRT network beyond Meadowhall to 

Parkgate only. 

The service pattern assumed in this option is: 

� Halfway to City Centre – every 10 minutes; 

� Middlewood to Meadowhall – every 10 minutes; 

� Malin Bridge to Rotherham Parkgate – every 10 minutes; and 

� Herdings Park to City Centre – every 30 minutes. 

This is similar to the core option, with increased service frequencies along the Lower Don 

Valley to Meadowhall, but the Halfway service now terminates in the city centre.  As a result, 

the western end of the city centre (between the University and Cathedral stops) experiences a 

reduction in overall combined LRT service frequency, relative to the Core option.  It also means 

that passengers from the Halfway line do not have a direct LRT service to the west side of the 

city centre (which they currently enjoy). 

Table 2.3 sets out a summary of the demand and revenue forecasts associated with this option. 

Table 2.3 LRT Parkgate Extension Only: Summary of Demand and Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 722 742 

Offpeak hour ridership gain 661 668 

Annual ridership gain (m) 2.70 2.74 

   

Peak hour revenue gain (£) 605 615 

Offpeak hour revenue gain (£) 480 482 

Annual revenue gain (£m) 2.05 2.07 
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The Parkgate Extension only option generates approximately 63% of the additional LRT 

ridership and revenue of the core LRT scheme. 

2.4.2.2 Royal Hallamshire Hospital (RHH) Loop Extension 

This option includes the extension of the current LRT network around the RHH Loop only. 

The service pattern assumed in this option is: 

� Halfway to RHH Loop – every 10 minutes; 

� Middlewood to Meadowhall – every 10 minutes; 

� Malin Bridge to Sheffield Rail Station – every 10 minutes; and 

� Herdings to City Centre (extended to Meadowhall in offpeak hour) – every 30 minutes. 

This service pattern is essentially the same as in the core option, with the Malin Bridge service 

terminating at Sheffield station. However, there are reduced service frequencies along the 

Lower Don Valley to/from Meadowhall South relative to the Core LRT option 

Table 2.4 sets out a summary of the demand and revenue forecasts associated with this option. 

Table 2.4 LRT RHH Loop Only: Summary of Demand and Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 298 269 

Offpeak hour ridership gain 397 365 

Annual ridership gain (m) 1.47 1.35 

   

Peak hour revenue gain (£) 209 278 

Offpeak hour revenue gain (£) 188 258 

Annual revenue gain (£m) 1.03 0.95 

 

The RHH Loop only option generates approximately 32% of the additional LRT ridership of the 

core LRT scheme.  The annual revenue gain is approximately £1m, which is 31% of the value 

of the revenue gain enjoyed by the core LRT scheme. 

2.4.3 Alternative Mode Options 

2.4.3.1 ‘Next Best’ Options (Bus Rapid Transit/ Quality Bus Corridor) 

We have assessed three incremental ‘Next Best’ options that mirror the LRT options outlined 

above: 

� BRT-based Parkgate extension only (the original ‘Next Best’ option); 

� QBC-based RHH Loop service only; and 

� Combination of the two. 

The original ‘Next Best’ option on the Parkgate extension remains unchanged in terms of its 

specification, apart from: 

� The route in the vicinity of Main Street in Rotherham town centre has been slightly modified 

in the light of changing re-development proposals in the area; and 

� The terminus at Rotherham Parkgate has been moved from the centre of the retail park to 

the rear of it so as not to interfere with vehicle circulation within the centre.  This does not 

significantly affect access to and from the BRT stop. 

A 10 minute interval BRT operation was assumed between Parkgate and Meadowhall 

Interchange using articulated buses on a mostly segregated alignment as in the LRT option. 

A BRT-based option for the RHH Loop was considered but dismissed as being unachievable 

and unrealistic, particularly in relation to the lack of potential space for adequate segregation in 

order to be able to achieve a distinction between a BRT operation and a QBC operation.  

Therefore a Quality Bus Corridor approach was developed.  This involved bus priority measures 

coupled to the introduction of a new 10 minute interval service using articulated buses that 
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operate in the same loop as the LRT, starting and finishing at the existing University LRT stop, 

thus ensuring good onward connections. 

The combined option brings both schemes together in the same appraisal, but as separate 

operations. 

Table 2.5 sets out a summary of the demand and revenue forecasts associated with each of 

these options. 

Table 2.5 ‘Next Best’ Options: Summary of Demand and Revenue Forecasts 

 2008 2025 

Parkgate Extension Only - BRT 

Peak hour ridership gain 239 284 

Offpeak hour ridership gain 267 291 

Annual ridership gain (m) 1.03 1.15 

   

Peak hour revenue gain (£) 166 192 

Offpeak hour revenue gain (£) 166 177 

Annual revenue gain (£m) 0.66 0.72 

   

RHH Loop Only – QBC 

Peak hour ridership gain 0 2 

Offpeak hour ridership gain 2 3 

Annual ridership gain (m) 0.01 0.01 

   

Peak hour revenue gain (£) 0 1 

Offpeak hour revenue gain (£) 2 2 

Annual revenue gain (£m) 0.01 0.01 

   

Combined Option 

Peak hour ridership gain 239 286 

Offpeak hour ridership gain 270 293 

Annual ridership gain (m) 1.04 1.16 

   

Peak hour revenue gain (£) 166 193 

Offpeak hour revenue gain (£) 167 179 

Annual revenue gain (£m) 0.67 0.73 
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The impact of the BRT schemes on the Parkgate Extension is to increase ridership by 

approximately 240 trips in the peak hour (2008), by 280 trips in 2025, and 270 trips in the 

offpeak hour (2008), 290 trips in 2025.  This generates total annual ridership gains of 1m in 

2008, 1.2m in 2025, which is approximately 25% of the ridership gain levels produced by the 

core LRT scheme.  Analysis of boardings and alightings indicates that there is negligible 

transfer from BRT to LRT at Meadowhall Interchange and that most of the additional patronage 

comes from short trips between Rotherham and Meadowhall.  Thus it would appear that the 

BRT option is not improving accessibility between Rotherham and Sheffield in the same way 

that LRT does. 

The impact of the QBC scheme in the RHH Loop corridor is minimal. 

The BRT Parkgate Extension generates an additional annual revenue of less than £1m.  This is 

21% of the additional revenue generated by the core LRT scheme.  The QBC scheme in the 

RHH Loop doesn’t produce any significant additional revenue and therefore the combined 

option is very similar to the Parkgate Extension only BRT option. 

2.4.3.2 ‘Low Cost’ Options (Quality Bus Corridor/ Pedestrian-based) 

Similar to the assessment of the ‘Next Best’ options, we have assessed three incremental ‘Low 

Cost’ options that mirror the LRT options outlined above: 

� QBC-based Parkgate extension only (the original ‘Low Cost’ option); 

� Improved pedestrian access in RHH Loop corridor only; and 

� Combination of the two. 

The original ‘Low Cost’ option on the Parkgate extension remains unchanged in terms of its 

specification.  A 10 minute interval QBC operation was assumed between Parkgate and 

Meadowhall Interchange using articulated buses primarily on existing highway with enhanced 

bus priority measures in place. 

Given the short distances involved in the RHH Loop corridor, the DfT requested that a 

pedestrian-based ‘Low Cost’ alternative option be assessed, comprising of measures to 

encourage walking as a means of accessing the city centre and particularly the University of 

Sheffield tram stop.  Whilst travelators and other mechanical solutions have not been 

investigated in any depth, it is felt that the scheme is most likely to comprise a package of more 

traditional methods, especially bearing in mind the ‘lower cost’ objective – i.e. cheaper than the 

‘Next Best’ QBC option.  The traffic management and streetscape tools considered to develop a 

pedestrian scheme are:- 

� Widened footways; 

� Reduced crossing distances at junctions by kerb realignments; 

� New or improved crossing facilities at signalised or major junctions, including timing reviews; 

� Side road entry treatments; 

� Crossings mid-link on pedestrian desire lines; 

� Improved footway surfaces; 

� More comprehensive fingerpost signing; 

� Pedestrianisation; 

� Conversion of roads to one-way, or closing off, to enable wider/continuous footways; 

� Improved lighting and security such as CCTV; 

� Rationalisation of street furniture, and introduction of high quality furniture including benches, 

litter bins, public art etc. 

The scheme would comprise application of these measures in a way that would connect the key 

trip attractors with the tram stop, in particular, but by default this will assist those wishing to walk 

to or from Glossop Road and West Street.  In modelling terms the use of a relatively strategic 

demand model does not capture the fine grain of the benefits associated with many of the 

characteristics of this option as highlighted above.  Therefore, this option was represented by: 

� Improved access to the University tram stop for the zones in the RHH Loop corridor; and 

� Reduction in road capacity on selected links in the corridor. 

The combined option brings both schemes together in the same appraisal, but as separate 

operations.  Table 2.6 sets out a summary of the demand and revenue forecasts associated 

with each of these options. 
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Table 2.6 ‘Low Cost’ Options: Summary of Demand and Revenue Forecasts 

 2008 2025 

Parkgate Extension Only - QBC 

Peak hour ridership gain 0 0 

Offpeak hour ridership gain 0 0 

Annual ridership gain (m) 0.00 0.00 

   

Peak hour revenue gain (£) 0 0 

Offpeak hour revenue gain (£) 0 0 

Annual revenue gain (£m) 0.00 0.01 

RHH Loop Only – Improved Pedestrian Access 

Peak hour ridership gain 4 9 

Offpeak hour ridership gain 18 21 

Annual ridership gain (m) 0.06 0.07 

   

Peak hour revenue gain (£) 3 6 

Offpeak hour revenue gain (£) 12 14 

Annual revenue gain (£m) 0.04 0.05 

Combined Option 

Peak hour ridership gain 4 9 

Offpeak hour ridership gain 18 21 

Annual ridership gain (m) 0.06 0.07 

   

Peak hour revenue gain (£) 3 6 

Offpeak hour revenue gain (£) 12 14 

Annual revenue gain (£m) 0.04 0.05 

 

None of these options attract significant extra demand to public transport.  However, the QBC 

options are coded as a ‘bus’ mode in the model and the assignment of the bus matrix to the 

network reveals that there is transfer from parallel existing bus routes to the QBC service in the 

Parkgate corridor. 

The pedestrian-based option for the RHH Loop corridor also has very little impact in terms of 

any ridership gain. 

Accordingly, there is little impact on public transport revenues. 

2.4.4 Analysis of Modelled Journey Times 

Tables 2.7 through 2.10 below show the modelled AM peak journey times in 2025 for each 

mode between selected points along the proposed LRT corridor.  Car journey times are shown 

in Table 2.7, it can be seen here that there are differences by direction, with journeys towards 

Sheffield city centre taking longer than those in the outbound direction.  This pattern is also 

reflected in the bus journey times shown in Table 2.8.  It should be noted that these times 

reflect the conservative assumptions on economic development, and therefore travel demand 

growth, employed.  These are documented in the original submission. 
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Table 2.9 shows the journey times by rail between Sheffield, Meadowhall and Rotherham 

Central stations – there are no stations at Broomhill or Parkgate, the nearest to each being 

Sheffield and Rotherham respectively.  The journey times reflect an average time for all 

services between those stations derived from timetable data – there are marked variations 

between services due to capacity constraints at the northern end of Sheffield station, and a 

stretch of single track running between Rotherham and Meadowhall.  Conversely, LRT journey 

times (shown in Table 2.10) are more uniform, due to a high degree of segregation from road 

traffic between Parkgate and Sheffield, and proposed LRT priority measures to the west of 

Sheffield city centre. 

Currently it is not possible to travel by public transport along the whole corridor directly, thus 

requiring passengers to use connecting services at either end.  In addition to journey time 

savings, there are also further reductions in waiting and walking time saved from transferring 

between services for trips going the entire length of the corridor. 

Tables 2.11 and 2.12 show the journey time for the BRT and QBC options.  Where trips involve 

connections with LRT or another mode, the total journey time has been shown including 

(unweighted) interchange time. 

The Broomhill loop significantly reduces access times to the LRT network, improving 

accessibility to the university and hospitals in the area.  Currently, it takes around 12 minutes to 

walk from the University of Sheffield LRT stop on Upper Hanover Street to the Royal 

Hallamshire Hospital, and a further 9 minutes from here to Broomhill centre.  These times are 

however conservative and in reality may be greater, due to the topography of the area.  

The modelled bus journey time from the LRT stop to Broomhill is 4 minutes.  However, 

significant additional time would be incurred from changing between bus and LRT here due to 

poor interchange facilities at this stop. 

Table 2.7 2025 AM Peak Modelled Car Journey Times (minutes) 

 Parkgate 
Rotherham 

Centre 
Meadowhall 

Sheffield 

Centre 
Broomhill 

Parkgate  5 11 25 28 

Rotherham 

Centre 
5  8 22 25 

Meadowhall 9 6  16 19 

Sheffield 

Centre 
18 16 13  8 

Broomhill 24 22 18 13  

 

Table 2.8 2025 AM Peak Modelled Bus Journey Times (minutes) 

 Parkgate 
Rotherham 

Centre 
Meadowhall 

Sheffield 

Centre 
Broomhill 

Parkgate  6 19 40
1
 48

2
 

Rotherham 

Centre 
6  12 34 38

1
 

Meadowhall 19 12  21 29
1
 

Sheffield 

Centre 
36

1
 29 15  9 

Broomhill 53
2
 46

1
 34

1
 16  

1
 One interchange required / 

2
 Two interchanges required 
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Table 2.9 2025 AM Peak Modelled Heavy Rail Journey Times (minutes) 

 
Rotherham 

Central 
Meadowhall Sheffield  

Rotherham 

Central 
 8 15 

Meadowhall 7  8 

Sheffield 15 7  

 

Table 2.10 2025 AM Peak Modelled LRT Journey Times (minutes) 

 Parkgate 
Rotherham 

Centre 
Meadowhall 

Sheffield 

Centre 
Broomhill 

Parkgate  6 10 26 41
1
 

Rotherham 

Centre 
6  5 20 35

1
 

Meadowhall 10 5  16 27 

Sheffield 

Centre 
26 20 16  11 

Broomhill 42
1
 36

1
 27 11  

1
 One interchange required 

 

Table 2.11: 2025 AM Peak Modelled BRT Journey Times (minutes) 

 Parkgate 
Rotherham 

Centre 
Meadowhall 

Sheffield 

Centre 
Broomhill 

Parkgate  6 12 34
1
 52

2
 

Rotherham 

Centre 
6  6 29

1
 46

2
 

Meadowhall 12 6  16
4
 34

3
 

Sheffield 

Centre 
34

1
 29

1
 16

4
  17

3 

Broomhill 52
2
 46

2
 34

3
 17

3
  

1
 By LRT/BRT, one interchange required / 

2
 By LRT/BRT/QBC, two interchanges required / 

3
 By LRT/QBC, one 

interchange required / 
4 
By LRT

 

 

Table 2.12 2025 AM Peak Modelled QBC Journey Times (minutes) 

 Parkgate 
Rotherham 

Centre 
Meadowhall 

Sheffield 

Centre 
Broomhill 

Parkgate  6 16 38
1
 56

2
 

Rotherham 

Centre 
6  10 33

1
 50

2
 

Meadowhall 16 10  16
4
 34

3
 

Sheffield 

Centre 
38

1
 33

1
 16

4
  17

3 

Broomhill 56
2
 50

2
 34

3
 17

3
  

1
 By LRT/QBC, one interchange required / 

2
 By LRT/BRT/QBC, two interchanges required / 

3
 By LRT/QBC, one 

interchange required / 
4 
By LRT

 



Faber Maunsell   South Yorkshire Supertram Extensions  26 

 

2.5 Lower Don Valley Masterplan Development Options 

2.5.1 Introduction 

British Land, the owners of the Meadowhall Retail Centre, have advanced plans to redevelop a 

large area of the Lower Don Valley.  Their Masterplan (the LDVMD) envisages considerable 

redevelopment across a number of mixed uses, with specific areas becoming either residential, 

commercial, leisure or retail zones. 

A twenty-year development programme is envisaged, with full development by 2024.  Phasing 

is split into four stages, each of five years.  British Land estimate that the Masterplan would 

generate over 17,000 new jobs and 4,200 new homes. 

As part of their work, British Land and their consultants have identified a potential benefit by 

diverting the existing alignment of Supertram to better serve the LDVMD.  No revised alignment 

has been finalised and two possible options have been identified.  These are both assessed 

below.  A ‘Next Best’ and a ‘Low Cost’ alternative scheme have also been assessed. 

2.5.2 Do-Minimum Scenario 

A revised do-minimum scenario was necessary that incorporated the LDVMD in terms of 

changes to both network and levels of demand/trip making.  This revised Do-Minimum formed 

the basis for appraisal of the scheme options under consideration, as any LRT realignment 

would not occur if the LDVMD did not take place. 

British Land’s transportation advisors identified a number of different transport improvement 

options for the LDVMD, based on a combination of the key strategy elements including public 

transport provision, restraint, soft options and increased highway capacity.  A strategy which 

included elements of increased public transport provision, restraint, soft options (essentially the 

encouragement of mixed use development) and increased highway capacity, was identified as 

the preferred option.  In addition to the realignment of Supertram through the development area 

and extension of Supertram to Parkgate, the following further transport interventions were 

identified as part of this strategy: 

� Improved bus priority within the LDVMD area, along Sheffield Road and Meadowhall Road; 

� New Shuttle Bus within the LDVMD area, providing a dedicated link between areas such as 

Tinsley, Brightside & Darnall and the new employment opportunities; 

� Increased parking charges – the consultants implemented a 25% increase in generalised 

cost of bringing a car into the LDVMD area; 

� Restrictive parking policy – a further 25% increase in generalised cost of bringing a car into 

the LDVMD area; 

� Increase in highway capacity at Junction 34 of the M1, Meadowhall Way, Meadowhall Road 

and Weedon Street; 

� Construction of a new Development Spine Road (the ‘Halfpenny Link’ to Sheffield Road): this 

Junction 34 avoiding route was envisaged as an ‘all traffic’ route.   

These were coded into the demand forecasting model for the Do-Minimum network.   

On the demand side, British Land’s consultants envisaged a considerable increase in trip-

making to and from the LDVMD.  Their forecasts were added to the base future year trip 

matrices used in our model.  By 2025, the impact of the development is to add 2,700 trips in 

total (by all modes) in the AM peak hour and 1,800 in the offpeak hour. 

2.5.3 Impact on Core Scheme 

The core scheme was re-assessed so that: 

� the impact of the LDVMD could be identified on the proposed core scheme in isolation; and 

� the diversion options could be compared to the core scheme. 

No new LRT stops were added and the LDVMD was assumed to be served by the existing 

stops in the Lower Don Valley. 

Table 2.13 sets out a summary of the demand and revenue forecasts associated with this 

option. 
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Table 2.13 LRT Core Scheme with LDVMD: Summary of Demand and Revenue 

Forecasts 

 2008 2025 

Peak hour ridership gain 1234 1300 

Offpeak hour ridership gain 1181 1204 

Annual ridership gain (m) 4.77 4.90 

   

Peak hour revenue gain (£) 986 1016 

Offpeak hour revenue gain (£) 850 871 

Annual revenue gain (£m) 3.54 3.63 

 

The impact on the core LRT scheme of the Lower Don Valley Masterplan development is to 

increase the LRT ridership and revenue gain by 9% in 2008 and by 14% in 2025.   

2.5.4 Diverted LRT Options 

2.5.4.1 Original Option 

British Land’s consultants proposed a new alignment that is illustrated in Figure 2.5. 

The existing LRT alignment remains as far as the Carbrook stop, and then the LRT would head 

north-west through the development to access Meadowhall Interchange along the same 

alignment as the existing heavy rail lines, thus necessitating a reconstruction of the Interchange 

to accommodate through LRT platforms.  The diversion would then re-join the Parkgate 

extension adjacent to Junction 34 of the M1, due north of the existing Meadowhall South stop.  

The assumption would be that the route between Carbrook and Meadowhall South would be 

closed, with the closure of the Meadowhall South stop.  New stops would be added as 

illustrated in Figure 2.5 (although it was agreed that two of the proposed stops should be 

combined into one).   

Figure 2.5 Original Diverted LRT Alignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Preferred route 

amendment 

(refer to section 

2.5.4.2) 
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One of the key advantages of the diverted route is that the Parkgate LRT service now calls at 

Meadowhall Interchange.  However, it should also be noted that the diversion adds 

approximately 1 minute to the overall journey time of an LRT passenger travelling (say) 

between Rotherham and Sheffield. 

Table 2.14 sets out a summary of the demand and revenue forecasts associated with this 

option. 

The impact of this diversion is to increase the annual ridership gain by 650,000 to 850,000 trips 

compared to the impact of the core LRT scheme with the LDVMD, representing a 14% to 18% 

increase.  Similarly, the revenue gain increases by between 13% and 16%.  

 

Table 2.14 Diverted (original) LRT Core Scheme with LDVMD: Summary of Demand and 

Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 1442 1536 

Offpeak hour ridership gain 1337 1412 

Annual ridership gain (m) 5.44 5.76 

   

Peak hour revenue gain (£) 1117 1164 

Offpeak hour revenue gain (£) 964 1019 

Annual revenue gain (£m) 4.01 4.22 

 

2.5.4.2 Preferred Option 

Through discussion with British Land and their advisors, we defined an improved diversion 

alignment as they were unaware of a significant change in gradient where the diverted 

alignment crosses over the existing heavy rail alignment, plus a requirement for local property 

demolition.  We discussed instead the option of essentially cutting the corner off the original 

alignment in the Meadowhall Road/ Amos Rd area (refer to Figure 2.5 above).  This removed 

the potential drop in gradient that would have been difficult (and therefore expensive) to design 

out, plus it shortened the diversion to save some journey time. 

Table 2.15 sets out a summary of the demand and revenue forecasts associated with this 

option. 

 

Table 2.15 Diverted (preferred) LRT Core Scheme with LDVMD: Summary of Demand 

and Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 1452 1545 

Offpeak hour ridership gain 1345 1422 

Annual ridership gain (m) 5.48 5.80 

   

Peak hour revenue gain (£) 1123 1170 

Offpeak hour revenue gain (£) 967 1021 

Annual revenue gain (£m) 4.02 4.23 
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The preferred diversion option performs marginally better than the original diversion option, 

attracting a further 1% of additional ridership gain.  Revenue gain also slightly increases. 

2.5.5 Alternative Mode Options 

2.5.5.1 ‘Next Best’ (Bus Rapid Transit) Option 

In the initial major scheme bid submission, the ‘Next Best’ scheme was a Bus Rapid Transit 

(BRT) option that runs between Meadowhall Interchange and Parkgate, essentially utilising the 

proposed LRT extensions alignment through Rotherham.  In order to assess the ‘Next Best’ 

option with the LDVMD and potential realignment, the southern terminus of the BRT operation 

was extended from the Interchange, following the proposed alignment for the LRT, to terminate 

at the Carbrook LRT stop.  The existing LRT alignment and service pattern to/ from Meadowhall 

Interchange via Meadowhall South was assumed to remain in operation. 

Table 2.16 sets out a summary of the demand and revenue forecasts associated with this 

option. 

Table 2.16 ‘Next Best’ Alternative Option with LDVMD: Summary of Demand and 

Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 469 544 

Offpeak hour ridership gain 463 554 

Annual ridership gain (m) 1.85 2.20 

   

Peak hour revenue gain (£) 461 535 

Offpeak hour revenue gain (£) 435 537 

Annual revenue gain (£m) 1.76 2.14 

 

The impact of the LDVMD development, plus the extension of the BRT through the 

development to Carbrook, increases the BRT ridership gain by 80% to 90% (compared to the 

‘Next Best’ BRT option for the Parkgate extension). 

However, the increase in revenue gain is much larger, with the revenue gain more than 

doubling compared to the ‘Next Best’ BRT option.  With patronage increasing by 30%, this 

implies that either the average trip length of the additional trips has increased or there is more 

transfer between BRT and LRT (thus incurring a second boarding charge which is allocated to 

BRT/LRT revenue in the model).  Analysis suggests a greater occurrence of the latter with a 

greater amount of interchange between BRT and LRT at both Meadowhall Interchange and 

Carbrook.  

2.5.5.2 ‘Low Cost’ (Quality Bus Corridor) Option 

For the ‘Low Cost’ option, a similar approach to the ‘Next Best’ option was adopted.  In the 

initial major scheme bid submission, the ‘Low Cost’ option is a Quality Bus Corridor’ (QBC) 

operation between Meadowhall Interchange and Parkgate via Rotherham.  Apart from a new 

busway linking Alsing Road with Sheffield Road north of Junction 34 (south), the route is on-

street, with appropriate bus priority.  The QBC operation was extended south along Meadowhall 

Road from the Interchange.  It would then operate along the proposed new ‘Supertram 

Boulevard’ to Carbrook LRT stop.  The existing LRT operation would remain unchanged and 

operate on the existing alignment to Meadowhall Interchange via Meadowhall South. 

Table 2.17 sets out a summary of the demand and revenue forecasts associated with this 

option. 

Section 2.4.3.2 set out the reasons for these small changes in ridership related to the ‘Low 

Cost’ options. 
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Table 2.17 ‘Low Cost’ Alternative Option with LDVMD: Summary of Demand and 

Revenue Forecasts 

 2008 2025 

Peak hour ridership gain 0 0 

Offpeak hour ridership gain 0 0 

Annual ridership gain (m) 0.00 0.00 

   

Peak hour revenue gain (£) 0 0 

Offpeak hour revenue gain (£) 0 0 

Annual revenue gain (£m) 0.00 0.00 

 

2.6 Summary of Results 

Table 2.18 presents a summary of the patronage and revenue gains by option. 

The core LRT scheme (and various permutations of it) attracts an additional 4.3 to 5.8 million 

passengers per annum.  Approximately 63% of this ridership gain is attributable to the Parkgate 

Extension, with the Royal Hallamshire Hospital Loop attributable for 33% and the remaining 4% 

attributable to network synergies. 

The ‘Next Best’ BRT options attract just 25% of the ridership gain experienced by the LRT 

options.  The ‘Low Cost’ QBC options do not attract any significant ridership gain, any usage of 

these schemes coming from transfer from other parallel bus services. 

Revenue gain follows a similar pattern to patronage gain. 
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Table 2.18 Summary of Patronage & Revenue Gain Results 

Annual Patronage Gain Annual Revenue Gain Option 

2008 2025 2008 2025 

LRT Options 

Core LRT scheme 4.36 4.29 3.25 3.18 

LRT Parkgate only 2.70 2.74 2.05 2.07 

LRT Royal Hallamshire Hospital 

(RHH) Loop only 
1.47 1.35 1.03 0.95 

Core LRT scheme with Lower Don 

Valley Masterplan 
4.77 4.90 3.54 3.63 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(original) 

5.44 5.76 4.01 4.22 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(preferred) 

5.48 5.80 4.02 4.23 

‘Next Best’ Options 

‘Next Best’ BRT scheme (Parkgate 

only) 
1.03 1.15 0.66 0.72 

‘Next Best’ QBC scheme (RHH Loop 

only) 
0.01 0.01 0.01 0.01 

Combined ‘Next Best’ scheme 1.04 1.16 0.67 0.73 

‘Next Best’ BRT scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

1.85 2.20 1.76 2.14 

‘Low Cost’ Options 

‘Low Cost’ QBC scheme (Parkgate 

only) 
0.00 0.00 0.00 0.00 

‘Low Cost’ pedestrian scheme (RHH 

Loop only) 
0.06 0.07 0.04 0.05 

Combined ‘Low Cost’ scheme 0.06 0.07 0.04 0.05 

‘Low Cost’ QBC scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

0.00 0.00 0.00 0.00 

Trips in millions / revenue in £millions 

 

 

 



 

 

3 Economic Appraisal
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3.1 Revised Core Scheme Costs 

3.1.1 Capital Costs 

The costs associated with the core scheme have been revisited in the light of changes to the 

route, as highlighted in section 2.3.1.  In addition certain cost items, such as the cost of the light 

rail vehicles, have been updated to reflect more recent experience in the market place.  

Additional allowances have also been made for certain items such as land costs and 

professional fees. 

Table 3.1 sets out the revised capital costs associated with the core LRT scheme, including a 

comparison to the previous costs as presented in the initial major scheme bid.  The overall 

effect is to increase the capital cost by £13.6m.  £6.1m of this is due to changes in the scheme 

specification, with the remaining £7.5m being due to a review of the costs.  It should be noted 

that these costs are expressed in 2002 prices, for inclusion in the economic evaluation.  

Anticipated outturn costs in nominal terms are provided below. 

Table 3.1 Revised LRT Core Scheme Costs 

Cost Item Base Risk Total 

 Annex 

E 

Revised Annex 

E 

Revised Annex 

E 

Revised 

General 

Surveying, drilling and soil 

sampling 

50 40 0 10 50 50 

Acquisition of land 2,100 3,300 0 990 2,100 4,290 

Earthworks (including land 

reclamation and landscaping) 

667 723 87 94 754 818 

Fees and professional advisors 550 2,100 275 850 825 2,950 

Transport Systems 

Tunnels, bridges and structures 7,840 8,369 666 778 8,506 9,148 

Highway works, including 

alterations to and relocation of 

existing services and statutory 

undertakers apparatus 

21,579 24,729 3,173 3,489 24,752 28,217 

Permanent way 17,246 17,372 4,105 4,136 21,352 21,508 

Workshops, depots, stations and 

buildings 

3,994 3,972 1,051 1,043 5,044 5,015 

Electrical plant and equipment 7,674 8,438 579 876 8,252 9,314 

Signalling and communications 3,397 3,769 1,376 1,553 4,773 5,322 

Vehicles 13,572 16,200 3,293 4,050 16,865 20,250 

Alterations, modifications and 

removal of existing works 

1,062 1,078 106 106 1,169 1,184 

TOTALS 79,731 90,090 14,710 17,975 94,441 108,065 

£’000s, 2002 prices 

3 Economic Appraisal 
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3.1.2 Implementation Timescale 

The initial major scheme bid submission assumed an opening date at the end of 2008 with the 

benefits of the scheme being realised from 2009 onwards.  Given the need to obtain a 

Transport and Works Act Order (TWAO), finalise funding arrangements, let the construction 

contract and build the extensions, this is no longer realistic.  The current programme assumes 

the following key milestone dates: 

� Approval of initial major scheme submission December 2005 

� Submission of TWAO application   mid 2006 

� Grant of TWAO powers    late 2007 

� Let construction contract    late 2008 

� Construction and testing    2009 and 2010 

� Public opening      January 2011 

3.1.3 Outturn Costs 

The costs set out in Table 3.1 take account of cost changes in real terms, ignoring inflation 

between 2002 and the anticipated year in which the costs would be incurred.  In order to derive 

outturn costs it is therefore only necessary to add an allowance for inflation.  Actual inflation, 

measured by RPI, has been used for the period 2002 to 2005 and 2.5% per annum inflation has 

been assumed from 2005 to 2011.  On this basis the outturn scheme costs, including risk, 

would be £132.12m, as shown in Table 3.2. 

Table 3.2 Outturn Costs 

Year Cost, £000s (2002 

prices) 

Inflation Uplift 

Factor 

Cost, £000s 

(outturn prices) 

2006 708 1.122 794 

2007 708 1.150 814 

2008 767 1.179 904 

2009 49,013 1.208 59,208 

2010 56,869 1.238 70,404 

Total 108,065 - 132,124 

 

3.1.4 Optimism Bias 

The Quantified Risk Assessment identified a number of cost risks, as shown in Table 3.1.  It 

would be double counting to apply the DfT’s recommended 66% optimism bias uplift to the 

costs including risk, and therefore the optimism bias has been applied to the base costs.  This 

is in line with DfT Guidance which indicates that the optimism bias uplift can be reduced where 

a risk assessment has been undertaken.  This differs from the approach adopted in the initial 

submission, where a 40% uplift was applied to the costs including risk.  WebTAG Unit 3.9.4 

“Optimism Bias” states (Para.1.3.2) “Where a Quantified Risk Analysis has been carried out 

and project costs include an allowance for risk, the size of the optimism bias adjustment 

required may be further reduced. Note, however, that allowance for risk is not a complete 

substitute for optimism bias adjustment”.  Mott MacDonald’s 2002 report “Review of Large 

Public Procurement in the UK”, which forms the basis for the Optimism Bias uplifts states “The 

upper bound values [e.g. 66% for LRT] …represent the optimism bias level to expect for current 

projects without effective risk management and bad scope definition”.  Since we do have a risk 

management (QRA) process in place, it is appropriate to reduce the Optimism Bias uplift. 

The capital cost, including optimism bias, for the core scheme is £149.54m in 2002 prices. 
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3.1.5 Operating and Lifecycle Costs 

The opportunity to review and, if necessary, update the operating and lifecycle costs has also 

been undertaken. 

Previously, the additional annual operating cost for the core LRT scheme was estimated as 

£1.81m.  Our revised figure is £1.82m (2002 prices). 

Lifecycle replacement and renewal costs over the 60 year appraisal period total £74m (2002 

prices). 

3.2 Economic Appraisal:  Core LRT Scheme 

3.2.1 Introduction 

Section 8.2 of the initial major scheme bid set out the assumptions and criteria associated with 

the economic appraisal.  This follows the latest WebTAG guidance and all the assumptions 

regarding items such as assumed ramp-up profile are set out there. 

The key changes to the appraisal since the initial bid that should be noted are: 

� The scheme opening year is now assumed to be 2011.  This has resulted in the construction 

years changing to 2009 and 2010.  Therefore, benefits and ongoing costs have been 

assessed over a 60 year period from 2011 to 2070; 

� The recalibration of the mode choice model to separately model heavy rail and LRT has now 

enabled impacts on these modes to be identified separately in the economic appraisal; 

� The methodology for appraising new mode benefits has been updated and is now in line with 

the approach described in the latest TUBA guidance published by the DfT in June 2004.  The 

approach used in the creation of the new mode results adopted numerical integration using a 

number of pseudo do-minimum points, until the increase in generalised costs had ‘priced’ off 

the majority of the Supertram patronage.  The numerical integration process was stopped 

before the pseudo do-minimum trips had reached zero, in accordance with TUBA guidance, 

in order to avoid any potential overestimation of new mode benefits.  The process of 

numerical integration is demonstrated diagrammatically in Figure 3.1; and  

� We have assumed LRT journey purpose splits based on observed data rather than the 

default values set out in WebTAG Unit 3.5.6.   

 

The basis for the latter is evidence from LRT monitoring studies in the West Midlands and in 

Greater Manchester. The very limited data that is available for South Yorkshire is consistent 

with these values. This has been used to determine a set of journey purpose splits for use in 

this appraisal.  These have been used in the appraisal in preference to the default TUBA splits 
as these are stated to be “based on a small sample, hence these figures should be treated with 

caution”. The values used are set out in Table 3.3. 

 
Figure 3.1: Numerical Integration 
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Table 3.3 LRT Journey Purpose Splits for use in Appraisal (%) 

Journey 

Purpose 

Commuting Other Business 

Source WebTAG Supertram 

Extensions 

Study 

WebTAG Supertram 

Extensions 

Study 

WebTAG Supertram 

Extensions 

Study 

AM Peak 82.4 79.5 15.7 14.9 1.9 5.6 

Offpeak 8.5 26.4 91.3 65.0 0.2 8.6 

 

3.2.2 Appraisal Results 

Table 3.4 presents the Transport Economic Efficiency (TEE) Table for the core LRT scheme.  

The scheme generates a Net Present Value of Benefits of £305m.  A Net Present Value (NPV) 

of £157m is generated and a Benefit:Cost Ratio (BCR) of 2.06 produced. 

This compares to net benefits of £236m, an NPV of £85.8m  and a BCR of 1.57 for the core 

LRT scheme in the initial major scheme funding bid.  The key reasons for the changes relate to: 

� A recalibrated model to separately assess rail and LRT; 

� The modelling of separate rail and tram fares; 

� Updating of calculation of tram new mode user benefits in line with DfT guidance; 

� An increase in the capital costs of the scheme, including changes to the treatment of 

optimism bias; 

� Use of LRT-specific journey purpose splits in the appraisal, rather than the average of heavy 

and light rail values; 

� The pushing back of the opening year to 2011; and 

� Network modifications. 

The core LRT scheme therefore represents good value for money. 

3.3 Economic Appraisal:  Alternative Options 

3.3.1 Incremental LRT Options 

3.3.1.1 Parkgate Extension Option 

Table 3.5 presents the Transport Economic Efficiency (TEE) Table for this option, summarised 

in Table 3.6 below (note that Table 3.5 and subsequent TEE Tables are set out at the end of 

this Chapter). 

Table 3.6 Parkgate Extension Option Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
117.6 

Present Value of Benefits (£m, 2002 prices) 204.0 

Present Value of Costs (£m, 2002 prices) 117.3 

Net Present Value (£m, 2002 prices) 86.8 

Benefit:Cost Ratio 1.74 

 

This demonstrates that the Parkgate LRT extension is the major contributor to the benefits 

associated with the core LRT scheme.  It produces 67% of the overall benefits of the core LRT 

scheme for 79% of the capital cost.  Hence the economic performance of this increment of the 

core scheme does not match the performance of the core scheme. 
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Table 3.4 LRT Core Scheme Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 240535 18449 3564 2022 31362 185138

Vehicle operating costs 8581 8581

User charges 19866 0 0 1569 2613 15684

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £268,982 (1) £27,030 £3,564 £3,591 £33,975 £200,822

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode
Travel Time 113171 21968 481 3939 5892 80891

Vehicle operating costs 1132 1132

User charges 2194 0 0 342 122 1730

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £116,497 (2) £23,100 £481 £4,281 £6,014 £82,621

ALL MODES ROAD BUS & COACH HEAVY RAIL
Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -22435 -17928 -64075 -36133 13874 81827

Operating costs -66725 0 0 0 -66725 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£89,160 (3) -£17,928 -£64,075 -£36,133 -£52,851 £81,827

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £27,337 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £296,319 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 141115 0 0 0 141115

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -104839 0 0 0 -104839

NET IMPACT £36,276 (7) £0 £0 £0 £36,276

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 104839 0 0 0 104839

Indirect Tax Revenues 7191 7665 -10785 -4949 15260

NET IMPACT £112,030 (8) £7,665 -£10,785 -£4,949 £120,099

TOTAL

Present Value of Costs (PVC) £148,306 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £268,982

Business User Benefits £116,497

Private Sector Provider Impacts -£89,160

Accident Benefits £9,111

Net present Value of Benefits (PVB) £305,430

Local Government Funding 36276

Central Government Funding 112030

Net present Value Costs (PVC) £148,306

Overall Impact

Net present Value (NPV) £157,124 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 2.06 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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3.3.1.2 Royal Hallamshire Loop Option 

Table 3.7 presents the Transport Economic Efficiency (TEE) Table for this option, summarised 

in Table 3.8 below. 

Table 3.8 Royal Hallamshire Hospital Loop Option Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
53.7 

Present Value of Benefits (£m, 2002 prices) 77.9 

Present Value of Costs (£m, 2002 prices) 51.4 

Net Present Value (£m, 2002 prices) 26.5 

Benefit:Cost Ratio 1.52 

 

The RHH Loop only LRT scheme generates 26% of the overall benefits of the core LRT 

scheme, for 36% of the capital cost.  Hence the worsening in the economic results compared to 

the core LRT scheme. 

Comparing the sum of the two incremental elements of the core LRT scheme to the core LRT 

scheme itself, it is interesting to note that the BCR of the summed benefits and costs is 1.68, 

which correctly sits in-between the BCRs recorded above (1.74 for Parkgate only and 1.52 for 

RHH Loop only).  The actual core LRT scheme records a BCR of 2.06, which indicates that the 

combination of the two extensions generates synergies that benefit the overall case for the 

scheme.  Examination of where these synergies exist reveals that the sum of the user benefits 

and the sum of the private sector revenues roughly equal those for the core LRT scheme, and 

therefore the key driver is the saving in operating and ongoing lifecycle costs.  For example, the 

additional operating and lifecycle costs for the combined scheme are only £9m greater than for 

the Parkgate only option.  This is a function of the changes necessary to the existing tram 

network in order to make the options work.  The main driver for the operating cost is the fleet 

requirements and the service pattern.  The Parkgate only option requires an additional 8 LRT 

vehicles, the RHH Loop only option requires an additional 7 LRT, whilst the core (i.e. combined) 

LRT option requires an additional 9 LRT vehicles.   

3.3.2 Alternative Mode Options 

3.3.2.1 ‘Next Best’ Options (Bus Rapid Transit/ Quality Bus Corridor) 

Table 3.9 presents the Transport Economic Efficiency (TEE) Table for BRT Parkgate Extension 

only option, summarised in Table 3.10 below.  This is the ‘Next Best’ alternative to the core LRT 

scheme.  In the initial major scheme bid, this option produced an NPV of £2m and a BCR of 

1.05. 

Table 3.10 BRT ‘Next Best’ Parkgate Extension Only Option Economic Appraisal 

Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
36.3 

Present Value of Benefits (£m, 2002 prices) 90.5 

Present Value of Costs (£m, 2002 prices) 39.6 

Net Present Value (£m, 2002 prices) 50.9 

Benefit:Cost Ratio 2.29 

 

This option generates just 30% of the benefits for 24% of the capital costs of the core LRT 

scheme.  As a result this option generates just 32% of the NPV of the core LRT scheme.  

However, as the proportion of PVB is greater than the proportion of PVC, compared to the core 

LRT scheme, then this option records a better BCR. 
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It is worth noting that the marginal benefits of the core LRT option compared to the ‘Next Best’ 

BRT option are considerable.  The marginal PVB is +£215m which, when added to the marginal 

PVC of +£109m, records a marginal NPV of £106m (which itself is twice the NPV of the BRT 

option) and a marginal BCR of 1.98.  This demonstrates that there is considerable added value 

to be gained from the core LRT option compared to the BRT option. 

In the previous submission, the ‘Next Best’ option did not perform as well as the core LRT 

option, in terms of the BCR.  The reverse is true now due to a change in the proportional impact 

of the changes made to the model and appraisal process. The PVCs (the denominator in the 

BCR calculation) change very little, yet the PVB for the core LRT scheme has increased by 

£68m (an increase of 29%) and for the ‘Next Best’ BRT scheme by £48m (+114%).  Whilst the 

core LRT scheme increases more in absolute terms, the larger percentage increase associated 

with the BRT option results in a greater ratio (i.e. BCR) with its respective PVC.   

Table 3.11 presents the Transport Economic Efficiency (TEE) Table for QBC RHH Loop only 

option, summarised in Table 3.12 below. 

Table 3.12 QBC ‘Next Best’ RHH Loop Only Option Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
3.0 

Present Value of Benefits (£m, 2002 prices) -6.3 

Present Value of Costs (£m, 2002 prices) 3.0 

Net Present Value (£m, 2002 prices) -9.3 

Benefit:Cost Ratio -2.10 

 

The key to the poor performance of this option is that it only generates approximately £5.5m of 

user and revenue benefits and these are outweighed by the annual operating costs (hence the 

negative Net Present Value of Benefits in the TEE Table).  In addition there is a capital cost of 

£3m associated with this option. 

Table 3.13 presents the Transport Economic Efficiency (TEE) Table for the BRT scheme on the 

Parkgate Extension plus the QBC RHH Loop only option, summarised in Table 3.14 below. 

Table 3.14 ‘Next Best’ Parkgate (BRT) & RHH Loop (QBC) Option Economic Appraisal 

Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
39.3 

Present Value of Benefits (£m, 2002 prices) 70.5 

Present Value of Costs (£m, 2002 prices) 42.5 

Net Present Value (£m, 2002 prices) 28.0 

Benefit:Cost Ratio 1.66 

 

Compared to the two schemes appraised separately, essentially what is happening here is that 

the performance of the RHH Loop QBC is dragging down the performance of the BRT Parkgate 

Extension.  Nevertheless, a BCR of 1.66 (medium value for money) is recorded. 

3.3.2.2 ‘Low Cost’ Options (Quality Bus Corridor or Pedestrian-based) 

Table 3.15 presents the Transport Economic Efficiency (TEE) Table for the QBC scheme on the 

Parkgate Extension only, summarised in Table 3.16 below.  This is the ‘Low Cost’ alternative to 

the core LRT scheme.  In the initial major scheme bid, this option produced an NPV of -£25m. 
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Table 3.16 QBC ‘Low Cost’ Parkgate Extension Only Option Economic Appraisal 

Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
17.3 

Present Value of Benefits (£m, 2002 prices) -19.1 

Present Value of Costs (£m, 2002 prices) 16.4 

Net Present Value (£m, 2002 prices) -35.5 

Benefit:Cost Ratio -1.16 

 

This represents a poor scheme where any user benefits that are generated (approximately 

£8m) are outweighed by the costs involved. 

Table 3.17 presents the Transport Economic Efficiency (TEE) Table for the pedestrian-based 

scheme for the RHH Loop corridor, summarised in Table 3.18 below. 

Table 3.18 Pedestrian-Based ‘Low Cost’ RHH Loop Only Option Economic Appraisal 

Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
0.9 

Present Value of Benefits (£m, 2002 prices) -2.6 

Present Value of Costs (£m, 2002 prices) 1.0 

Net Present Value (£m, 2002 prices) -3.6 

Benefit:Cost Ratio -2.48 

 

This option records negative benefits and thus produces a poor economic result.  The key 

reason for the negative benefits is due to tram users heading for the RHH corridor who are 

staying on tram a little longer than in the Do-Minimum (i.e. they are alighting at the University 

stop now (attracted by the improved walk times from this stop) rather than in the city centre and 

then getting on a bus).  This results in greater time disbenefits. 

Table 3.19 presents the Transport Economic Efficiency (TEE) Table for the combined QBC 

scheme on the Parkgate Extension plus the pedestrian-based scheme for the RHH Loop 

corridor, summarised in Table 3.20 below. 

Table 3.20 Combined ‘Low Cost’ Parkgate Extension (QBC) and RHH Loop (Pedestrian) 

Option Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
18.2 

Present Value of Benefits (£m, 2002 prices) -22.7 

Present Value of Costs (£m, 2002 prices) 17.4 

Net Present Value (£m, 2002 prices) -40.1 

Benefit:Cost Ratio -1.31 

 

This reflects the poor performance of the QBC scheme on the Parkgate Extension, as the 

pedestrian-based scheme for the RHH Loop corridor has minimal impact. 
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3.4 Economic Appraisal:  Lower Don Valley Masterplan Development Options 

3.4.1 Impact on Core Scheme 

Table 3.21 presents the Transport Economic Efficiency (TEE) Table for the core LRT scheme in 

a scenario where the LDVMD development exists, summarised in Table 3.22 below. 

Table 3.22 Core LRT Scheme with LDVMD Option Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
149.5 

Present Value of Benefits (£m, 2002 prices) 415.2 

Present Value of Costs (£m, 2002 prices) 152.3 

Net Present Value (£m, 2002 prices) 262.9 

Benefit:Cost Ratio 2.73 

 

The presence of the LDVMD development has increased the level of benefits associated with 

the core LRT scheme by 36%.  The scheme affords three key benefits to the LDVMD 

development: 

� Improved access to the north end of the development via the new LRT stop proposed just 

north of the M1 (Magna); 

� Direct access to Rotherham by LRT; and 

� Improved LRT service frequencies through the development and into Sheffield. 

With no change in the costs, this has therefore pushed the NPV up by 67% and the BCR 

improves to 2.73. 

3.4.2 Diverted LRT Options 

Table 3.23 presents the Transport Economic Efficiency (TEE) Table for the core LRT scheme in 

a scenario where the LDVMD development exists and the LRT is diverted through the 

development based on the original proposals developed by British Land’s advisors, 

summarised in Table 3.24 below. 

Table 3.24 Core LRT Scheme with LDVMD and Original Diversion Option Economic 

Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
182.5 

Present Value of Benefits (£m, 2002 prices) 468.5 

Present Value of Costs (£m, 2002 prices) 175.1 

Net Present Value (£m, 2002 prices) 293.4 

Benefit:Cost Ratio 2.68 

 

The diversion, as originally planned, would increase the benefits by 13%, adding over £50m to 

the PVB (compared to option D1).  These benefits arise from the diversion better penetrating a 

core part of the LDVMD and providing shorter access times to the LRT.  However, the diversion 

also increases the capital costs of the scheme and the PVC has also increased by 15%.  This 

takes into account a private sector developer contribution that, based on guidance from South 

Yorkshire PTE, has been assumed for the capital cost of the diversion; assumed to be 25% of 

the total cost of the diversion.  As a result the BCR for the diversion has very slightly worsened 

compared to option D1.  However, it should be noted that the NPV has increased by 12% 

(+£30m). 

Table 3.25 presents the Transport Economic Efficiency (TEE) Table for the core LRT scheme in 

a scenario where the LDVMD development exists and the LRT is diverted through the 

development based on a revised preferred alignment, summarised in Table 3.26 below.   
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Table 3.26 Core LRT Scheme with LDVMD and Preferred Diversion Option Economic 

Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
176.0 

Present Value of Benefits (£m, 2002 prices) 470.3 

Present Value of Costs (£m, 2002 prices) 170.3 

Net Present Value (£m, 2002 prices) 300.0 

Benefit:Cost Ratio 2.76 

 

The preferred diversion provides two advantages over the original diversion: 

� The capital costs are lower; and 

� It generates slightly more benefits as the diversion is shorter and thus run times slightly 

quicker. 

As a result the PVB has increased by £2m and the PVC decreased by £5m, resulting in an NPV 

of £300m and a BCR of 2.76, which is now slightly better than for the core LRT scheme with the 

LDVMD.  Note that this diversion option has also assumed a private sector developer 

contribution, assumed to be 25% of the total cost of the diversion. 

3.4.3 Alternative Mode Options 

Table 3.27 presents the Transport Economic Efficiency (TEE) Table for the ‘Next Best’ BRT 

scheme in a scenario where the LDVMD development exists and the BRT is extended south 

through the development to the Carbrook LRT stop, summarised in Table 3.28 below.   

Table 3.28 ‘Next Best’ BRT Scheme with LDVMD and Extended to Carbrook Option 

Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
45.6 

Present Value of Benefits (£m, 2002 prices) 165.2 

Present Value of Costs (£m, 2002 prices) 51.1 

Net Present Value (£m, 2002 prices) 114.1 

Benefit:Cost Ratio 3.23 

 

The presence of the LDVMD development, coupled with the extension of the BRT into the 

development, has increased the level of benefits (compared to the BRT Parkgate Extension 

only option (Table 3.10)) by 83%.  The PVC has increased by 29% and therefore the economic 

results improve accordingly with an increase in the NPV of £63m.  It should be noted that in this 

option the existing LRT is retained between Meadowhall Interchange and Carbrook, thus 

offering both an LRT and BRT option between these two stops, albeit by different routes.  It 

should also be noted that the BRT times are very similar to the LRT timings on the diverted 

alignment. 

Whilst this produces a BCR that is greater than the diverted LRT options, this option generates 

an NPV that is less than 40% of the value of the preferred diverted LRT option.  It can also be 

demonstrated that the marginal benefits of the diverted LRT option represent considerably good 

value for money compared to the extended BRT option.  The BCR of the marginal benefits over 

the marginal costs comparing the preferred diverted LRT option to the extended BRT option is 

2.56.  This is, in fact, an improved marginal benefit compared to the core LRT option/ ‘Next 

Best’ BRT option without the LDVMD. 

Table 3.29 presents the Transport Economic Efficiency (TEE) Table for the ‘Low Cost’ QBC 

scheme in a scenario where the LDVMD development exists and the QBC is extended south 

through the development to the Carbrook LRT stop, summarised in Table 3.30.   
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Table 3.30 ‘Low Cost’ QBC Scheme with LDVMD and Extended to Carbrook Option 

Economic Appraisal Results 

Capital Cost (£m, 2002 prices, including 

optimism bias) 
22.5 

Present Value of Benefits (£m, 2002 prices) -17.9 

Present Value of Costs (£m, 2002 prices) 23.5 

Net Present Value (£m, 2002 prices) -41.4 

Benefit:Cost Ratio -0.76 

 

3.5 Summary and Conclusions from the Re-Appraisal 

Table 3.31 presents a summary of the economic appraisal results by option. 

The re-appraisal set out above confirms that there is a positive economic case for the core LRT 

option, with a Benefit:Cost ratio of 2.06.  In purely transport economic terms this fits in to the 

‘good value for money’ category.  However, the scheme will also deliver a series of wider 

benefits, linked to key government objectives, which are not captured by the economic 

appraisal.  These include: 

� Additional employment; 

� Improved access to education; and 

� Improved access to healthcare. 

As the Guidance recognises, these aspects should be taken into account as part of the overall 

decision-making process for the project. 

The assessment of the core option took no account of the Lower Don Valley Masterplan 

Development.  If this proceeds, the benefits of the core LRT option increase by £110m, leading 

to a BCR of 2.73. 

The options involving diversion of the LRT route in the Lower Don Valley to better serve the 

proposed development lead to a substantial increase in the NPV of the scheme, with the 

preferred option slightly improving the BCR too.  A further benefit could be that the LRT 

diversion would increase the rate or quality of development in the Lower Don Valley with 

consequent wider economic and employment benefits.  The case for the diversion could be 

further enhanced if a less conservative view is taken with regard to whether the diversion costs 

could be wholly or mainly funded through third party contributions. 

Examination of the case for the two LRT extensions separately showed that there is a strong 

case for the Parkgate Extension, while the case for the Royal Hallamshire Hospital Loop is not 

as good but nevertheless just exceeds the DfT’s value for money threshold of a BCR of 1.50.  

However, the latter plays an important role in improving access to educational and healthcare 

institutions.  The case for the Parkgate Extension would be further strengthened if the Lower 

Don Valley Development did proceed.  In terms of PVB, the Parkgate Extension generates 67% 

of the core scheme benefits, whilst the RHH Loop generates 26%.  The remaining 7% of core 

scheme PVB demonstrates the network synergies of building both extensions (note that 

operating costs and ongoing lifecycle costs form part of the PVB calculation).  There are also 

significant capital cost synergies from building both extensions together. 

The re-appraisal confirms that BRT and QBC alternatives produce much lower benefits than 

equivalent LRT options.  This is partly due to the fact that the LRT options benefit from being 

extensions to an existing system.  The economic case for the ‘Low Cost’ QBC options are poor, 

but the BRT option for the Parkgate extension demonstrates an economic case in BCR terms 

that is the equivalent of the core LRT scheme, albeit with a significantly lower NPV.  It should 

also be noted that the marginal additional benefit of the LRT options, over the BRT options, 

demonstrate good value for money. 
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Table 3.31 Summary of Economic Appraisal Results 

Option Present 

Value of 

Benefits, 

£m 

Present 

Value of 

Costs, £m 

Net 

Present 

Value, £m 

Benefit:Cost 

Ratio 

LRT Options 

Core LRT scheme 305 148 157 2.06 

LRT Parkgate only 204 117 87 1.74 

LRT Royal Hallamshire Hospital 

Loop only 

78 51 27 1.52 

Core LRT scheme with Lower Don 

Valley Masterplan 

415 152 263 2.73 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(original) 

469 175 293 2.68 

Core LRT scheme with Lower Don 

Valley Masterplan and diverted LRT 

(preferred) 

470 170 300 2.76 

‘Next Best’ Options 

‘Next Best’ BRT scheme (Parkgate 

only) 

91 40 51 2.29 

‘Next Best’ QBC scheme (RHH 

Loop only) 

-6 3 -9 -2.10 

Combined ‘Next Best’ scheme 71 43 28 1.66 

‘Next Best’ BRT scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

165 51 114 3.23 

‘Low Cost’ Options 

‘Low Cost’ QBC scheme (Parkgate 

only) 

-19 16 -36 -1.16 

‘Low Cost’ pedestrian scheme (RHH 

Loop only) 

-3 1 -4 -2.48 

Combined ‘Low Cost’ scheme -23 17 -40 -1.31 

‘Low Cost’ QBC scheme with Lower 

Don Valley Masterplan and 

extension (Parkgate only) 

-18 24 -41 -0.76 
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Table 3.5 LRT Parkgate Extension Only Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 164018 13905 2786 357 28421 118549

Vehicle operating costs 7706 7706

User charges 18534 0 0 3113 2955 12466

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £190,258 (1) £21,611 £2,786 £3,470 £31,376 £131,015

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 75995 16555 393 356 7850 50841

Vehicle operating costs 949 949

User charges 2671 0 0 1108 198 1365

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £79,615 (2) £17,504 £393 £1,464 £8,048 £52,206

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -16267 -12059 -43765 -34311 14246 59622

Operating costs -58111 0 0 0 -58111 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£74,378 (3) -£12,059 -£43,765 -£34,311 -£43,865 £59,622

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £5,237 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £195,495 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 110890 0 0 0 110890

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -82387 0 0 0 -82387

NET IMPACT £28,503 (7) £0 £0 £0 £28,503

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 82387 0 0 0 82387

Indirect Tax Revenues 6369 6651 -7366 -4697 11781

NET IMPACT £88,756 (8) £6,651 -£7,366 -£4,697 £94,168

TOTAL

Present Value of Costs (PVC) £117,259 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £190,258

Business User Benefits £79,615

Private Sector Provider Impacts -£74,378

Accident Benefits £8,543

Net present Value of Benefits (PVB) £204,038

Local Government Funding 28503

Central Government Funding 88756

Net present Value Costs (PVC) £117,259

Overall Impact

Net present Value (NPV) £86,779 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 1.74 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.7 LRT RHH Loop Only Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 83074 5027 1797 5454 5273 65523

Vehicle operating costs 345 345

User charges 498 0 0 -2275 200 2573

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £83,917 (1) £5,372 £1,797 £3,179 £5,473 £68,096

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 43895 5985 216 7368 787 29539

Vehicle operating costs 206 206

User charges -798 0 0 -1078 7 273

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £43,303 (2) £6,191 £216 £6,290 £794 £29,812

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -4043 -6185 -16012 547 1319 16288

Operating costs -45136 0 0 0 -45136 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£49,179 (3) -£6,185 -£16,012 £547 -£43,817 £16,288

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£5,876 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £78,041 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 50694 0 0 0 50694

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -37652 0 0 0 -37652

NET IMPACT £13,042 (7) £0 £0 £0 £13,042

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 37652 0 0 0 37652

Indirect Tax Revenues 721 552 -2699 67 2801

NET IMPACT £38,373 (8) £552 -£2,699 £67 £40,453

TOTAL

Present Value of Costs (PVC) £51,415 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £83,917

Business User Benefits £43,303

Private Sector Provider Impacts -£49,179

Accident Benefits -£96

Net present Value of Benefits (PVB) £77,945

Local Government Funding 13042

Central Government Funding 38373

Net present Value Costs (PVC) £51,415

Overall Impact

Net present Value (NPV) £26,530 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 1.52 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.9 BRT ‘Next Best’ Parkgate Extension Only Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 62529 5665 1042 1272 38 54512

Vehicle operating costs 3577 3577

User charges 2512 0 0 661 2 1849

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £68,618 (1) £9,242 £1,042 £1,933 £40 £56,361

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 29529 6724 139 1263 11 21392

Vehicle operating costs 501 501

User charges 325 0 0 132 0 193

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £30,355 (2) £7,225 £139 £1,395 £11 £21,585

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue 9067 -2032 -7181 -9734 19 27995

Operating costs -21192 0 0 0 -21192 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£12,125 (3) -£2,032 -£7,181 -£9,734 -£21,173 £27,995

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £18,230 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £86,848 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 34723 0 0 0 34723

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -25812 0 0 0 -25812

NET IMPACT £8,911 (7) £0 £0 £0 £8,911

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 25812 0 0 0 25812

Indirect Tax Revenues 4863 2951 -1211 -1337 4460

NET IMPACT £30,675 (8) £2,951 -£1,211 -£1,337 £30,272

TOTAL

Present Value of Costs (PVC) £39,586 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £68,618

Business User Benefits £30,355

Private Sector Provider Impacts -£12,125

Accident Benefits £3,625

Net present Value of Benefits (PVB) £90,473

Local Government Funding 8911

Central Government Funding 30675

Net present Value Costs (PVC) £39,586

Overall Impact

Net present Value (NPV) £50,887 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 2.29 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.11 QBC RHH Loop Only Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 3075 1744 735 59 537

Vehicle operating costs -40 -40

User charges -3 0 0 0 -3

During Construction & Maintenance 0 0 0 0 0

NET CONSUMER BENEFITS £3,032 (1) £1,704 £735 £59 £534

Business ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 2386 2057 80 67 182

Vehicle operating costs 24 24

User charges 0 0 0 0 0

During Construction & Maintenance 0 0 0 0 0

Subtotal £2,410 (2) £2,081 £80 £67 £182

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Private Sector Provider Impacts TOTAL Personal Personal Personal Personal

Revenue 168 -175 108 -2 237

Operating costs -15132 0 -15132 0 0

Investment costs 0 0 0 0 0

Grant/subsidy 0 0 0 0 0

Subtotal -£14,964 (3) -£175 -£15,024 -£2 £237

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£12,554 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) -£9,522 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 2856 0 2856 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -2121 0 -2121 0 0

NET IMPACT £735 (7) £0 £735 £0 £0

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 2121 0 2121 0 0

Indirect Tax Revenues 137 81 18 0 38

NET IMPACT £2,258 (8) £81 £2,139 £0 £38

TOTAL

Present Value of Costs (PVC) £2,993 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £3,032

Business User Benefits £2,410

Private Sector Provider Impacts -£14,964

Accident Benefits £3,230

Net present Value of Benefits (PVB) -£6,292

Local Government Funding 735

Central Government Funding 2258

Net present Value Costs (PVC) £2,993

Overall Impact

Net present Value (NPV) -£9,285 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) -2.10 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s
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Table 3.13 BRT Parkgate Extension & QBC RHH Loop Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 61150 3018 1909 1210 589 54424

Vehicle operating costs 3600 3600

User charges 2509 0 0 661 22 1826

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £67,259 (1) £6,618 £1,909 £1,871 £611 £56,250

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 26538 3506 241 1227 198 21366

Vehicle operating costs 435 435

User charges 324 0 0 132 2 190

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £27,297 (2) £3,941 £241 £1,359 £200 £21,556

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue 9222 -2207 -7087 -9735 299 27952

Operating costs -36324 0 0 0 -36324 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£27,102 (3) -£2,207 -£7,087 -£9,735 -£36,025 £27,952

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £195 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £67,454 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 37574 0 0 0 37574

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -27928 0 0 0 -27928

NET IMPACT £9,646 (7) £0 £0 £0 £9,646

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 27928 0 0 0 27928

Indirect Tax Revenues 4889 2924 -1195 -1338 4498

NET IMPACT £32,817 (8) £2,924 -£1,195 -£1,338 £32,426

TOTAL

Present Value of Costs (PVC) £42,463 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £67,259

Business User Benefits £27,297

Private Sector Provider Impacts -£27,102

Accident Benefits £3,020

Net present Value of Benefits (PVB) £70,474

Local Government Funding 9646

Central Government Funding 32817

Net present Value Costs (PVC) £42,463

Overall Impact

Net present Value (NPV) £28,011 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 1.66 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.15 QBC ‘Low Cost’ Parkgate Extension Only Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 5480 1322 3166 982 10

Vehicle operating costs -161 -161

User charges 161 0 0 167 -6

During Construction & Maintenance 0 0 0 0 0

NET CONSUMER BENEFITS £5,480 (1) £1,161 £3,166 £1,149 £4

Business ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 2793 1555 379 856 3

Vehicle operating costs 10 10

User charges 34 0 0 35 -1

During Construction & Maintenance 0 0 0 0 0

Subtotal £2,837 (2) £1,565 £379 £891 £2

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Private Sector Provider Impacts TOTAL Personal Personal Personal Personal

Revenue 42 551 878 -1376 -11

Operating costs -24887 0 -24887 0 0

Investment costs 0 0 0 0 0

Grant/subsidy 0 0 0 0 0

Subtotal -£24,845 (3) £551 -£24,009 -£1,376 -£11

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£22,008 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) -£16,528 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 16506 0 16506 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -12262 0 -12262 0 0

NET IMPACT £4,244 (7) £0 £4,244 £0 £0

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 12262 0 12262 0 0

Indirect Tax Revenues -96 -45 148 -197 -2

NET IMPACT £12,166 (8) -£45 £12,410 -£197 -£2

TOTAL

Present Value of Costs (PVC) £16,410 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £5,480

Business User Benefits £2,837

Private Sector Provider Impacts -£24,845

Accident Benefits -£2,584

Net present Value of Benefits (PVB) -£19,112

Local Government Funding 4244

Central Government Funding 12166

Net present Value Costs (PVC) £16,410

Overall Impact

Net present Value (NPV) -£35,522 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) -1.16 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s
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Table 3.17 Pedestrian-Based Scheme for RHH Loop Corridor Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time -2482 964 823 -48 -4221

Vehicle operating costs 132 132

User charges 1286 0 0 292 994

During Construction & Maintenance 0 0 0 0 0

NET CONSUMER BENEFITS -£1,064 (1) £1,096 £823 £244 -£3,227

Business ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time -612 1130 97 -19 -1820

Vehicle operating costs 10 10

User charges 213 0 0 102 111

During Construction & Maintenance 0 0 0 0 0

Subtotal -£389 (2) £1,140 £97 £83 -£1,709

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Private Sector Provider Impacts TOTAL Personal Personal Personal Personal

Revenue -1139 -569 -270 -339 39

Operating costs -14 0 -14 0 0

Investment costs 0 0 0 0 0

Grant/subsidy 0 0 0 0 0

Subtotal -£1,153 (3) -£569 -£284 -£339 £39

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£1,542 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) -£2,606 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 859 0 859 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -638 0 -638 0 0

NET IMPACT £221 (7) £0 £221 £0 £0

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 638 0 638 0 0

Indirect Tax Revenues 180 264 -45 -46 7

NET IMPACT £818 (8) £264 £593 -£46 £7

TOTAL

Present Value of Costs (PVC) £1,039 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits -£1,064

Business User Benefits -£389

Private Sector Provider Impacts -£1,153

Accident Benefits £25

Net present Value of Benefits (PVB) -£2,581

Local Government Funding 221

Central Government Funding 818

Net present Value Costs (PVC) £1,039

Overall Impact

Net present Value (NPV) -£3,620 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) -2.48 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s
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Table 3.19 Combined QBC Parkgate Extension Scheme & Pedestrian-Based Scheme for 

RHH Loop Corridor Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 2899 1928 4216 966 -4211

Vehicle operating costs -101 -101

User charges 1444 0 0 456 988

During Construction & Maintenance 0 0 0 0 0

NET CONSUMER BENEFITS £4,242 (1) £1,827 £4,216 £1,422 -£3,223

Business ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 1861 2343 493 838 -1813

Vehicle operating costs -17 -17

User charges 245 0 0 135 110

During Construction & Maintenance 0 0 0 0 0

Subtotal £2,089 (2) £2,326 £493 £973 -£1,703

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Private Sector Provider Impacts TOTAL Personal Personal Personal Personal

Revenue -1100 -19 600 -1709 28

Operating costs -25047 0 -25047 0 0

Investment costs 0 0 0 0 0

Grant/subsidy 0 0 0 0 0

Subtotal -£26,147 (3) -£19 -£24,447 -£1,709 £28

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£24,058 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) -£19,816 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 17364 0 17364 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -12900 0 -12900 0 0

NET IMPACT £4,464 (7) £0 £4,464 £0 £0

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 12900 0 12900 0 0

Indirect Tax Revenues -3 133 101 -242 5

NET IMPACT £12,897 (8) £133 £13,001 -£242 £5

TOTAL

Present Value of Costs (PVC) £17,361 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £4,242

Business User Benefits £2,089

Private Sector Provider Impacts -£26,147

Accident Benefits -£2,926

Net present Value of Benefits (PVB) -£22,742

Local Government Funding 4464

Central Government Funding 12897

Net present Value Costs (PVC) £17,361

Overall Impact

Net present Value (NPV) -£40,103 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) -1.31 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s
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Table 3.21 Core LRT Scheme with Lower Don Valley Masterplan Development Economic 

Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 305049 21084 2242 2315 37319 242089

Vehicle operating costs 12157 12157

User charges 24943 0 0 3787 2817 18339

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £342,149 (1) £33,241 £2,242 £6,102 £40,136 £260,428

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 141773 25100 337 4234 8055 104047

Vehicle operating costs 1400 1400

User charges 2573 0 0 424 150 1999

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £145,746 (2) £26,500 £337 £4,658 £8,205 £106,046

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -19317 -17924 -59717 -49707 14409 93622

Operating costs -66725 0 0 0 -66725 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£86,042 (3) -£17,924 -£59,717 -£49,707 -£52,316 £93,622

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £59,704 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £401,853 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 141115 0 0 0 141115

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -104839 0 0 0 -104839

NET IMPACT £36,276 (7) £0 £0 £0 £36,276

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 104839 0 0 0 104839

Indirect Tax Revenues 11215 10831 -10043 -6797 17224

NET IMPACT £116,054 (8) £10,831 -£10,043 -£6,797 £122,063

TOTAL

Present Value of Costs (PVC) £152,330 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £342,149

Business User Benefits £145,746

Private Sector Provider Impacts -£86,042

Accident Benefits £13,334

Net present Value of Benefits (PVB) £415,187

Local Government Funding 36276

Central Government Funding 116054

Net present Value Costs (PVC) £152,330

Overall Impact

Net present Value (NPV) £262,857 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 2.73 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.23 Core LRT Scheme with Lower Don Valley Masterplan Development & LRT 

Diversion (original option) Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 348504 24541 3121 6415 37956 276471

Vehicle operating costs 12720 12720

User charges 26056 0 0 4801 2695 18560

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £387,280 (1) £37,261 £3,121 £11,216 £40,651 £295,031

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 162930 29309 449 9880 3452 119840

Vehicle operating costs 1607 1607

User charges 3003 0 0 818 56 2129

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £167,540 (2) £30,916 £449 £10,698 £3,508 £121,969

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -26634 -19272 -80165 -56131 15970 112964

Operating costs -73300 0 0 0 -73300 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£99,934 (3) -£19,272 -£80,165 -£56,131 -£57,330 £112,964

Other business Impacts

Developer contributions -7700 (4)

NET BUSINESS IMPACT £59,906 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £447,186 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 172164 0 0 0 172164

Developer Contributions -7700 0 0 0 -7700

Grant/Subsidy Payments -127902 0 0 0 -127902

NET IMPACT £36,562 (7) £0 £0 £0 £36,562

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 127902 0 0 0 127902

Indirect Tax Revenues 10625 11239 -13497 -7672 20555

NET IMPACT £138,527 (8) £11,239 -£13,497 -£7,672 £148,457

TOTAL

Present Value of Costs (PVC) £175,089 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £387,280

Business User Benefits £167,540

Private Sector Provider Impacts -£99,934

Accident Benefits £13,642

Net present Value of Benefits (PVB) £468,528

Local Government Funding 36562

Central Government Funding 138527

Net present Value Costs (PVC) £175,089

Overall Impact

Net present Value (NPV) £293,439 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 2.68 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.25 Core LRT Scheme with Lower Don Valley Masterplan Development & LRT 

Diversion (preferred option) Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 349213 22634 2892 6764 38873 278050

Vehicle operating costs 12506 12506

User charges 26527 0 0 4810 2799 18918

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £388,246 (1) £35,140 £2,892 £11,574 £41,672 £296,968

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 162159 26974 424 10342 4058 120361

Vehicle operating costs 1470 1470

User charges 3062 0 0 828 69 2165

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £166,691 (2) £28,444 £424 £11,170 £4,127 £122,526

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue -27222 -19409 -80444 -56679 16275 113035

Operating costs -71042 0 0 0 -71042 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£98,264 (3) -£19,409 -£80,444 -£56,679 -£54,767 £113,035

Other business Impacts

Developer contributions -6175 (4)

NET BUSINESS IMPACT £62,252 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £450,498 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 166018 0 0 0 166018

Developer Contributions -6175 0 0 0 -6175

Grant/Subsidy Payments -123334 0 0 0 -123334

NET IMPACT £36,509 (7) £0 £0 £0 £36,509

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 123334 0 0 0 123334

Indirect Tax Revenues 10467 11141 -13543 -7747 20616

NET IMPACT £133,801 (8) £11,141 -£13,543 -£7,747 £143,950

TOTAL

Present Value of Costs (PVC) £170,310 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £388,246

Business User Benefits £166,691

Private Sector Provider Impacts -£98,264

Accident Benefits £13,634

Net present Value of Benefits (PVB) £470,307

Local Government Funding 36509

Central Government Funding 133801

Net present Value Costs (PVC) £170,310

Overall Impact

Net present Value (NPV) £299,997 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 2.76 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.27 BRT ‘Next Best’ Scheme with Lower Don Valley Masterplan Development & 

BRT Extended to Carbrook Economic Appraisal 

Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 111415 9451 202 -2804 3121 101445

Vehicle operating costs 6106 6106

User charges 6521 0 0 3047 105 3369

During Construction & Maintenance 0 0 0 0 0 0

NET CONSUMER BENEFITS £124,042 (1) £15,557 £202 £243 £3,226 £104,814

Business ALL MODES ROAD BUS & COACH HEAVY RAIL

User benefits TOTAL Personal Personal Personal Non New Mode New Mode

Travel Time 51380 11308 26 -1784 -100 41930

Vehicle operating costs 872 872

User charges 614 0 0 234 0 380

During Construction & Maintenance 0 0 0 0 0 0

Subtotal £52,866 (2) £12,180 £26 -£1,550 -£100 £42,310

ALL MODES ROAD BUS & COACH HEAVY RAIL

Private Sector Provider Impacts TOTAL Personal Personal Personal Non New Mode New Mode

Revenue 9118 -1770 -13234 -35470 1753 57839

Operating costs -27146 0 0 0 -27146 0

Investment costs 0 0 0 0 0 0

Grant/subsidy 0 0 0 0 0 0

Subtotal -£18,028 (3) -£1,770 -£13,234 -£35,470 -£25,393 £57,839

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT £34,838 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) £158,880 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 43531 0 0 0 43531

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -32354 0 0 0 -32354

NET IMPACT £11,177 (7) £0 £0 £0 £11,177

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 32354 0 0 0 32354

Indirect Tax Revenues 7563 5135 -2226 -4837 9491

NET IMPACT £39,917 (8) £5,135 -£2,226 -£4,837 £41,845

TOTAL

Present Value of Costs (PVC) £51,094 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £124,042

Business User Benefits £52,866

Private Sector Provider Impacts -£18,028

Accident Benefits £6,271

Net present Value of Benefits (PVB) £165,151

Local Government Funding 11177

Central Government Funding 39917

Net present Value Costs (PVC) £51,094

Overall Impact

Net present Value (NPV) £114,057 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) 3.23 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s

TRAM & BRT

TRAM & BRT

TRAM & BRT
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Table 3.29 QBC ‘Low Cost’ Scheme with Lower Don Valley Masterplan Development & 

QBC Extended to Carbrook Economic Appraisal 

 
Economic Efficiency of the Transport System (TEE)

Consumers ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 7404 2149 4070 1012 173

Vehicle operating costs 383 383

User charges 308 0 0 310 -2

During Construction & Maintenance 0 0 0 0 0

NET CONSUMER BENEFITS £8,095 (1) £2,532 £4,070 £1,322 £171

Business ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

User benefits TOTAL Personal Personal Personal Personal

Travel Time 4092 2583 512 883 114

Vehicle operating costs 113 113

User charges 85 0 0 85 0

During Construction & Maintenance 0 0 0 0 0

Subtotal £4,290 (2) £2,696 £512 £968 £114

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM & BRT

Private Sector Provider Impacts TOTAL Personal Personal Personal Personal

Revenue 1497 526 3951 -2936 -44

Operating costs -29749 0 -29749 0 0

Investment costs 0 0 0 0 0

Grant/subsidy 0 0 0 0 0

Subtotal -£28,252 (3) £526 -£25,798 -£2,936 -£44

Other business Impacts

Developer contributions 0 (4)

NET BUSINESS IMPACT -£23,962 (5)=(2)+(3)+(4)

TOTAL
Present Value of Transport Economic

Efficiency Benefits (PVB) -£15,867 (6)=(1)+(5)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Public Accounts

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Local Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 22934 0 22934 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments -17037 0 -17037 0 0

NET IMPACT £5,897 (7) £0 £5,897 £0 £0

ALL MODES ROAD BUS & COACH HEAVY RAIL TRAM

Central Government Funding TOTAL

Revenue 0 0 0 0 0

Operating costs 0 0 0 0 0

Investment costs 0 0 0 0 0

Developer Contributions 0 0 0 0 0

Grant/Subsidy Payments 17037 0 17037 0 0

Indirect Tax Revenues 553 300 667 -407 -7

NET IMPACT £17,590 (8) £300 £17,704 -£407 -£7

TOTAL

Present Value of Costs (PVC) £23,487 (9)=(7)+(8)

Notes: Costs appear as positive numbers, while revenues and 'Developer and Other Contributions' appear as negative numbers

All entries are discounted present values, in 2002 prices and values. Monetary values in £'000s

Analysis of Monetised Costs and Benefits

Non-Exchequer Impacts
Consumer User Benefits £8,095

Business User Benefits £4,290

Private Sector Provider Impacts -£28,252

Accident Benefits -£2,018

Net present Value of Benefits (PVB) -£17,885

Local Government Funding 5897

Central Government Funding 17590

Net present Value Costs (PVC) £23,487

Overall Impact

Net present Value (NPV) -£41,372 (NPV=PVB-PVC)

Benefit to Cost Ratio (BCR) -0.76 (BCR=PVB/PVC)

Appraisal Period 2011 to 2070

Note : This table includes costs and benefits which are regularly or occasionally presented in monetised form

in transport appraisals, together with some where monetisation is in prospect. There may also be other

significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case,

the analysis presented above does NOT provide a good measure of value for money and should not be used

as the sole basis for decisions.

Monetary values in £'000s
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4.1 Introduction 

Table 1.1 set out the specific issues and questions raised by the DfT in relation to the initial 

major scheme bid submitted by South Yorkshire PTE.  Questions 1 to 7 have been addressed 

in the previous three chapters, whilst questions 8 to 12 relate to the assessment of the wider 

economic impacts.  Our responses to these queries are set out in this chapter. 

In addition, the DfT set out their thoughts with regard to the impact of improved public transport 

integration on the case for the extensions, and this is discussed in this Chapter.  

4.2 Public Transport Integration 

The DfT commented on the need to show that the scheme forms part of an integrated package 

of measures comprising all transport modes.  This issue was highlighted in the National Audit 

Office report, and the White Paper ‘Future for Transport’ provides new opportunities to 

introduce bus franchising, deciding on routes, timetables and fares, and for PTEs to allocate 

resources between rail, bus and light rail according to local priorities.  Parallel demand 

management strategies for the highways/parking should also be considered. 

South Yorkshire’s provisional Bus Strategy (published as a ‘daughter document’ of the 

provisional second Local Transport Plan (LTP2) in July 2005) states that the South Yorkshire 

Authorities “wish to see a comprehensive and well-integrated public transport network which 

meets the needs of the people and businesses of South Yorkshire as effectively and efficiently 

as possible”.  It is envisaged that this network will be provided by high quality bus services 

which co-ordinate with one another and with the rail and tram services.  The need for improved 

interchange between services is clearly identified, including interchange with the tram.  It 

highlighted the need for ticketing that did not cause barriers of convenience and cost in relation 

to interchange between services and different modes of travel.  This is amplified in an 

associated draft Ticketing and Pricing Strategy, which includes among its proposed actions: 

� Provide multi-operator and through ticketing; and 

� Have a multi-modal approach. 

The Bus Strategy has a strong focus on ensuring that the proposed improvements identified are 

delivered.  It identifies three broad options for delivery: 

� Voluntary partnerships; 

� Statutory Quality Bus Partnership Schemes under the Transport Act 2000; and 

� A statutory Quality Bus Contract Scheme under the Transport Act 2000. 

The merits of all three options are being considered in relation to their likely effectiveness in 

meeting our objectives and targets.   

The provisional LTP2 also sets out the South Yorkshire Authorities' approach to demand 

management, including a cohesive Parking Strategy.  Further to this, they have written to DfT in 

response to the invitation for proposals under the new Transport Innovation Fund, stating:  

“Our Provisional Local Transport Plan refers to ideas that we have been developing in respect 

of parking restraint measures in the Lower Don Valley, a heavily trafficked corridor between 

Sheffield and Rotherham where current development pressures and future regeneration 

proposals are likely to increase congestion and potentially limit economic growth. These 

proposals require further development and it is our expectation that we will have a more 

complete proposal for your consideration when the January 2006 round of ‘pump priming’ TIF 

proposals are invited.” 

and 
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“We are keen therefore to explore with the Department our innovative ideas around parking 

controls in out-of-centre locations as part of a package including bus and tram based public 

transport enhancement. We would welcome the opportunity to work with your colleagues in the 

Department and at Government Office between now and the next tranche of TIF pump priming 

submissions with a view to obtaining funding in 2007/08.” 

There are a considerable number of bus routes in the corridors of the proposed LRT 

extensions.  Clearly these compete along the corridor, but in most cases the bus services in 

question extend beyond the proposed terminals of the LRT.  Therefore, a number of integrated 

options present themselves.  The buses could be re-aligned to act as feeder routes to the LRT, 

with interchanging at the appropriate LRT stops.  Whilst this would improve the financial case 

for the LRT extensions, in overall economic terms there is always a danger with such proposals 

that the disbenefits to existing bus users can sometimes outweigh any integrated benefits. A 

comprehensive approach to changes would therefore need to be adopted. 

The economic appraisals presented in this Report do not consider the impacts of an integrated 

package of transport measures in parallel with the proposed LRT extensions and thus can be 

considered to be conservative.  However, it is clear that the careful planning of complementary 

bus services, allowing for good quality interchanging, and coupled with appropriate demand 

management strategies which fit within the overall policies adopted by South Yorkshire, would 

lever additional potential benefits which would further improve the overall economic case for the 

scheme. 

4.3 Question 6 

Please provide: a sector analysis of benefits from the TUBA detailed results file in order that the 

sector movements can be identified along with the benefits and revenues; a copy of the main 

output file with commentary on the errors and warnings if any have not been accounted for; 

scheme benefits as a percentage of the do-minimum networks costs compared with the gap 

value taken from the transport model; and details about how the annualisation factors were 

calculated including traffic flows for each hour. 

Copies of the main TUBA output files for the core scheme are included on the CD in Appendix 

C, together with a commentary on the errors and warnings. 

The TUBA detailed results files for the core scheme have been compiled into an Excel 

workbook.  The workbook includes a pivot table and pivot chart showing the principal sector 

movements and the associated benefits and revenues can be shown.  Full instructions for the 

manipulation of the data are included within the file. 

A file note comparing the scheme benefits as a proportion of do-minimum network costs to the 

transport model gap value is included on the CD. 

Details of the revised annualisation factors are given in the Local Model Validation Report 

(Appendix B). 

4.4 Question 8 

The report covers a number of potential extensions to the existing Supertram network.  

However, given the Annex E Submission, our focus is on the Royal Hallamshire Hospital to 

Rotherham Parkgate option.  Have the accessibility changes been calculated based on the 

Meadowhall to Rotherham Parkgate option and the Royal Hallamshire Hospital loop separately 

or has the route been considered in its entirety i.e. including the section between the hospital 

loop and Meadowhall already in operation? 

The calculations relating to the number of jobs accessible to residents of the study area 

(including both the regeneration area wards and the hinterland) are based on assessing the 
increase in accessible jobs under the Royal Hallamshire Hospital (RHH) to Rotherham 

Parkgate route option compared to the number accessible under the Do-Minimum scenario.  

Thus the change in accessibility has been based upon the RHH to Parkgate scheme as a 

whole.  However, it should be noted that the existing section of the Supertram Network between 

the RHH Loop and Meadowhall is in the Do-Minimum scenario and our appraisal is of the 

incremental impact of each option. 

This same principle applies to all the ‘accessibility’ calculations, for example to determine the 

change in accessible workforce.  
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4.5 Question 9 

A map detailing the regeneration area (RA) affected (by zone) and the hinterland in relation to 

this option needs to be supplied. 

A map showing the regeneration area and hinterland (by ward) considered for the EIR work, 

together with the RHH to Rotherham Parkgate route was provided as Figure 3 of the EIR report 

(and is reproduced for reference in this document).  The Regeneration Area is the same for 

each of the route options and is defined by those wards within the administrative areas of 

Sheffield and Rotherham which fall within the worst 20% of wards in England according to the 

2000 Index of Multiple Deprivation.    

4.6 Question 10 

There is insufficient detail on the changes in accessibility and how these have been converted 

into forecasts for new jobs. Specifically: 

i. Please provide a matrix of generalised costs and the underlying assumptions. 

The matrix of generalised costs used for the core LRT option is provided on the CD in Appendix 

C.  The generalised cost spreadsheets include a number of components that make up the 

journey between a home ward and workplace ward – for example, ride time, wait time, transfer 

time etc.  The final column in each workbook gives a weighted time to reflect the various 

components of the journey. 

There are also a number of different scenarios incorporated into the spreadsheet: 

� do nothing and do something scenarios; 

� time periods - journeys undertaken in morning peak, journeys at offpeak times; and 

� fare structure - with fares or no fares elements incorporated into the time calculation. 

We decided that journeys with a generalised cost of over one hour would not be affected by any 

of the options, as explained further in our response to 10(ii). The one hour threshold is that 

calculated under the “Do something”, “with no fares”, “morning peak” scenario.  

ii. What access time weighting method has been adopted? 

The access time weighting method used was that of probability weighting for journey 

generalised cost (in minutes).  The methodology is outlined in more detail in 10(iii) below. 

Journeys between home wards and potential workplace destination wards that are greater than 

one hour are removed from the wider scheme benefits calculation.  The rationale for this 

suggestion is based on evidence from the recent Social Exclusion Unit report (2003), Making 

the Connections where it is noted: 

“People on low incomes can be reluctant to travel long distances or for a long time.  This is a 

particular problem for jobseekers, who may be unwilling to look for or consider job vacancies 

outside a narrow geographic area, even where the opportunities appear to be accessible 

(jobseekers typically say they are prepared to travel for between 30 and 45 minutes to work).
1
” 

Furthermore, the SEU report highlights: 

“The Jobseeker’s Agreement, signed by all recipients of JSA, already requires jobseekers to 

look for work within a ‘reasonable’ travelling distance – defined as one hour either way by a 

route or means appropriate to the employment.” 

iii. Have probability weights been assigned?  If so, what weights have been chosen and how 

were these determined? 

The probability weighting assigned is based on a banding of generalised costs (gc) as follows: 

� 0-14.99 minutes gc = 0.95 weight 

� 15-29.99 minutes gc = 0.60 weight 

� 30-44.99 minutes gc = 0.20 weight 

� 45-59.99 minutes gc = 0.05 weight 

                                                      
1
 Halcrow (2002) 
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These were selected on the basis of the 1 hour journey time cut off, the rationale for which is 

set out above. 

A further weighting was applied to reflect the ‘concentration’ of jobs/ workers in a zone (ward) 

and the likelihood that an individual would take up an employment opportunity in that zone (or 

that a worker would be drawn from a particular zone).  

iv. Alternatively if a deterrence function approach has been taken we will need to see more 

details of the deterrence curve and the evidence supporting it. 

Not applicable – a deterrence function approach was not used. 

4.7 Question 11 

To what extent do the jobs that are expected to become available match the skills profile of the 

RA workforce? 

The skills profile for residents of the RA in 2001 is shown in Table 4.12.  

 

Table 4.1 Skills Profile for Residents of the RA in 2001 

 Number % 

Professional/ Managerial 26,952 21.0 

White Collar 46,094 35.9 

Skilled Manual 33,216 25.9 

Unskilled Manual 22,006 17.2 

Total 128,268 100 

 

The skills profile for the workers (resident in the RA) that are accessible to employers in the RA 

in 2025 is shown in Table 4.2.  We can see that the profiles vary slightly according to each 

route option, but they are all similar to the skills profile for the RA as a whole.   

The skills profile of jobs accessible to workers resident in the RA is shown in Table 4.3.  The 

skills profiles of the accessible jobs in the RA and hinterland under the various route options are 

all very similar, reflecting what is likely to be a relatively homogenous area in terms of the 

nature of employment opportunities available.  

By comparing the skills profile of the jobs with that of the workers we can see that the 

proportion of accessible jobs in the managerial/professional and white collar categories is 

slightly higher than the proportion of workers with those skill levels for all route options.  

Consequently, the proportion of jobs in the skilled and unskilled manual categories is lower than 

the proportion of workers resident in the RA with these skills profiles.  This same pattern applies 

if we compare the job skill profile with the 2001 resident skill profile.  

This would seem to indicate a need for continuing up-skilling and re-skilling initiatives to raise 

skill levels in the study area if the potential economic contribution of the Supertram extensions 

to residents of the area can be maximised.     

4.8 Question 12 

12.  Were the worksheets in Appendix A of the EIR guidance used in assessing the changes in 

employment?  If these are available, it would be useful to see them as they provide a useful 

summary and consistency check. 

Worksheets used for the core option have been reproduced below.  

 

 

                                                      
2
 Source: Table 3.9 EIR 
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Table 4.2 Skills Profile for Workers Accessible to Employers in 2025 

Table 1: Accessible Jobs Skills Profile (RA and hinterland)

Total

No % No % No % No %

Do-minimum 2,200 22.1% 3,918 39.3% 2,300 23.1% 1,554 15.6% 9,972

Preferred Network 2,878 22.2% 5,116 39.5% 2,953 22.8% 1,989 15.4% 12,936

PN & Manvers Extension 2,854 22.2% 5,073 39.5% 2,934 22.9% 1,976 15.4% 12,837

RHH to Rotherham Parkgate 2,483 22.2% 4,426 39.6% 2,549 22.8% 1,725 15.4% 11,183

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
2,801 22.2% 4,993 39.6% 2,860 22.7% 1,947 15.5% 12,601

RHH to Rotherham Parkgate BRT 2,296 22.0% 4,088 39.2% 2,409 23.1% 1,633 15.7% 10,426

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
2,511 22.1% 4,470 39.3% 2,619 23.0% 1,770 15.6% 11,370

Do-minimum 766 22.0% 1,355 38.9% 812 23.3% 552 15.8% 3,485

Preferred Network 935 22.0% 1,658 39.0% 988 23.2% 669 15.7% 4,250

PN & Manvers Extension 933 22.0% 1,656 39.0% 991 23.3% 669 15.7% 4,249

RHH to Rotherham Parkgate 816 22.0% 1,444 38.9% 869 23.4% 585 15.8% 3,714

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
897 22.0% 1,590 39.0% 952 23.3% 643 15.8% 4,082

RHH to Rotherham Parkgate BRT 795 21.9% 1,406 38.8% 847 23.4% 576 15.9% 3,624

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
863 22.0% 1,527 38.9% 918 23.4% 620 15.8% 3,928

Do-minimum 2,966 22.0% 5,273 39.2% 3,112 23.1% 2,106 15.6% 13,457

Preferred Network 3,813 22.2% 6,774 39.4% 3,941 22.9% 2,658 15.5% 17,186

PN & Manvers Extension 3,787 22.2% 6,729 39.4% 3,925 23.0% 2,645 15.5% 17,086

RHH to Rotherham Parkgate 3,299 22.1% 5,870 39.4% 3,418 22.9% 2,310 15.5% 14,897

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
3,698 22.2% 6,583 39.5% 3,812 22.8% 2,590 15.5% 16,683

RHH to Rotherham Parkgate BRT 3,091 22.0% 5,494 39.1% 3,256 23.2% 2,209 15.7% 14,050

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
3,374 22.1% 5,997 39.2% 3,537 23.1% 2,390 15.6% 15,298

Source: Tables 1-14, Appendix 2 EIR

No Car Available

All accessible jobs

Professional/ 

Managerial
Unskilled ManualSkilled ManualWhite Collar

Car Available
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Table 4.3 Skills Profile for Jobs Accessible to Workers in 2025 

Table 2: Accessible Workers Skills Profile (workers in RA wards)

Total

No % No % No % No %

Do-minimum 1,148 20.6% 1,986 35.7% 1,477 26.6% 952 17.1% 5,563

Preferred Network 1,332 20.7% 2,303 35.8% 1,706 26.5% 1,090 16.9% 6,431

PN & Manvers Extension 1,364 20.7% 2,363 35.9% 1,745 26.5% 1,119 17.0% 6,591

RHH to Rotherham Parkgate 1,224 20.6% 2,121 35.8% 1,578 26.6% 1,008 17.0% 5,931

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
1,303 20.6% 2,260 35.8% 1,680 26.6% 1,075 17.0% 6,318

RHH to Rotherham Parkgate BRT 1,200 20.6% 2,074 35.7% 1,541 26.5% 997 17.2% 5,812

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
1,257 20.6% 2,175 35.7% 1,616 26.5% 1,040 17.1% 6,088

Do-minimum 401 20.7% 685 35.3% 515 26.6% 338 17.4% 1,939

Preferred Network 474 20.7% 811 35.4% 610 26.6% 399 17.4% 2,294

PN & Manvers Extension 477 20.6% 816 35.3% 616 26.7% 402 17.4% 2,311

RHH to Rotherham Parkgate 433 20.7% 739 35.3% 558 26.6% 365 17.4% 2,095

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
463 20.6% 793 35.3% 597 26.6% 391 17.4% 2,244

RHH to Rotherham Parkgate BRT 421 20.7% 719 35.3% 541 26.6% 356 17.5% 2,037

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
451 20.7% 771 35.3% 580 26.6% 381 17.5% 2,183

Do-minimum 1,549 20.6% 2,671 35.6% 1,992 26.6% 1,290 17.2% 7,502

Preferred Network 1,806 20.7% 3,114 35.7% 2,316 26.5% 1,489 17.1% 8,725

PN & Manvers Extension 1,841 20.7% 3,179 35.7% 2,361 26.5% 1,521 17.1% 8,902

RHH to Rotherham Parkgate 1,657 20.6% 2,860 35.6% 2,136 26.6% 1,373 17.1% 8,026

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows
1,766 20.6% 3,053 35.7% 2,277 26.6% 1,466 17.1% 8,562

RHH to Rotherham Parkgate BRT 1,621 20.7% 2,793 35.6% 2,082 26.5% 1,353 17.2% 7,849

RHH to Rotherham Parkgate & 

Sheffield Canklow Meadows BRT
1,708 20.7% 2,946 35.6% 2,196 26.6% 1,421 17.2% 8,271

Source: Tables 15-28 Appendix 2 EIR

Skilled Manual Unskilled Manual

Car Available

No Car Available

All accessible workers

Professional/ White Collar
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Tables for Question 12 

The scheme and its location:  

Royal Hallamshire Hospital to Rotherham Parkgate (LRT)                                                             
Opening year: 2011 Comparison year: 2025 

1 Provide maps and supporting text locating the scheme and the 

RA(s) on which it is expected to impact. 

Attach documents – see accompanying EIR 

Transport and the economy in the RA 

2 Provide a description of the economy in the RA: its chief 

sources of employment, the markets in which its employers 

operate, the recent performance and the prospects for the 

future if no action is taken. 

See accompanying EIR 

3 Describe the ways in which transport is currently a constraint 

on economic activity in the area.  Focus on why expansion is 

inhibited by current transport provision. 

See accompanying EIR 

4 Describe any other constraints inhibiting economic activity, and 

measures being taken to reduce them.   

See accompanying EIR  

5 Explain in words why the proposed scheme will contribute to 

increased economic activity in the RA, and higher employment.  

This increase should derive from changes to transport costs, 

times and reliability.  

See accompanying EIR 

Jobs and People in the RA 

6 Provide a breakdown of the current accessible jobs located in 

the RA, indicating skill levels and vacancies. (Do-Minimum) 

Skill level Jobs (A) Vacancies (Figures not given 

due to disaggregation 

problems) 

    Number (B) % 

  Unskilled 1,485   

  Skilled manual 2,238   

  White collar 3,306   

  Managerial & professional 1,885   

  Total 8,914   
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Vacancies (Figure not given 

due to disaggregation 

problems) 

Skill level Workforce (C) 

Number (D) % 

Unskilled 1,290   

Skilled manual 1,993   

White collar 2,671   

Managerial & professional 1,550   

7 Provide a breakdown of the accessible workforce resident in 

the RA, indicating skill levels and numbers of unemployed. 

(Do-Minimum) 

Total 7,504   

Jobs and People in the RA hinterlands 

8 Provide a breakdown of the accessible jobs located outside the 

RA, indicating skill levels and vacancies. (Do-Minimum) 

Skill level Jobs (E) Vacancies (Figure not given 

due to disaggregation 

problems) 

  Unskilled 621   

  Skilled manual 874   

  White collar 1,966   

  Managerial & professional 1,080   

  Total 4,541   

Unemployed (Figure not given 

due to disaggregation 

problems) 

9 Provide a breakdown of the accessible workforce resident in 

the RA hinterlands, indicating skill levels and numbers of 

unemployed. (Do-Minimum) 

  

Number (H) % 

Unskilled 585   

Skilled manual 902   

White collar 1,337   

Managerial & professional 770   

  

Total 3,594   
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Total accessible jobs and vacancies for residents of the RA (Do-Minimum) 

10 Accessible jobs in 

the RA = A 

Accessible jobs 

outside the RA = E 

Total accessible jobs 

(I=A+E) 

Accessible 

vacancies in the RA 

=B 

Accessible 

vacancies outside 

the RA =F 

Total accessible 

vacancies (J=B+F) 

Unskilled 1,485 621 2,105    

Skilled manual 2,238 874 3,111    

White collar 3,306 1,966 5,272    

Managerial & 

professional 

1,885 1,080 2,966    

Total 8,914 4,541 13,455    

Quantified impacts of the scheme 

Travel times: 

Travel costs: 

11 Provide specific examples of how the 

scheme will affect travel times, costs 

and reliability.  Give quantified 

examples where possible. 

Travel reliability, quality, capacity: 

See Annex E Report 

 

Access to existing jobs inside and outside the RA 

Skill Existing jobs brought into range 

(K) 

Residents of the RA gaining 

employment from these jobs (L) 

Unskilled 204  

Skilled manual 307  

White collar 597  

Managerial & professional 333  

12 For residents of the RA, how many 
extra existing jobs inside and outside 

the RA will the scheme provide access 

to?  How many residents are expected 

to find employment as a result? 

Total: 1,442 385 
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Changes to the accessible workforce for employers in the RA 

Skill Accessible 

workforce 

without scheme 

= G 

Increase in 

accessible 

workforce 

(M) 

Residents of RA 

gaining 

employment due 

to better access 

(N) 

New jobs due to 

increased 

accessible 

workforce (O) 

Residents of RA 

gaining employment 

from new jobs (P) 

Unskilled 1,875 161  

Skilled manual 2,894 280  

White collar 4,009 358  

Managerial & 

professional 

2,319 201  

13 For existing employers in the 

RA, by how much is the 

accessible workforce 

increased?  How many 

residents of the RA will find 

employment as a result? If 

employers expand as a 

result, how many extra jobs 

are expected?  How many of 

these will go to residents of 

the RA? 

Total: 11,097 1,000 250 

No new jobs 

considered to be 

derived from the 

increase in 

accessible 

workforce. 

No additional 

employment (see O) 

 

Access to suppliers and markets 

Sector Location of suppliers & markets, improvements gained. 

Sector 1 

Sector 2 

Etc 

 

14 For existing employers in the RA, describe how access to 

markets and suppliers will be improved.  For instance, give 

changes in travel times to locations where markets and 

suppliers are located, or to the national transport network, 

such as motorways, airports and seaports.  Indicate how 

significant these changes are compared to operating 

margins for businesses in the RA.  Explain why, if at all, 

these changes are likely to lead to new jobs, either by 

expansion of existing businesses or new inward 

investment. 

 

See accompanying EIR 
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New jobs due to expansion of existing businesses responding to improved access to markets and suppliers 

Skill Extra jobs from expansion of 

existing businesses (Q) 

Residents of RA gaining employment 

from these jobs (R) 

Unskilled   

Skilled manual   

White collar   

Managerial & 

professional 

  

15 Indicate the number of jobs expected to be created among 

existing businesses as a result of improved access to 

markets and suppliers 

Total: 70 30 

New jobs due to inward investment 

Skill Extra jobs from inward 

investment(s) 

Residents of RA gaining employment 

from these jobs (T) 

Unskilled   

Skilled manual   

White collar   

Managerial & 

professional 

  

16 Indicate the number of jobs expected to arise from inward 

investment as a result of improved access to markets and 

suppliers 

Total 30 10 
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Summary of expected gains in employment position resulting from the scheme.   Target year: 2025 

These jobs comprising: 17 Total new 

jobs from 

expansion 

and/or inward 

investment 

(U=O+Q+S) 

Potential – 

based on 

calculations 

only 

Not 

committed 

but 

supporting 

evidence 

available 

Firm 

commitments 

available 

Current 

unemployed 

workforce in RA 

= D 

New jobs 

expected to 

go to 

unemployed 

residents 

(V=P+R+T) 

Residents 

into existing 

jobs due to 

increase in 

accessible 

workforce = 

N 

Residents 

into existing 

jobs due to 

increase in 

accessible 

jobs = L 

Total increase in 

employment among 

residents of RA. 

(W=V+N+L) 

Unskilled          

Skilled manual          

White collar          

Managerial & 

professional 

         

Total 100    N/A 40 250 385 675 
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Reduction in employment of RA residents due to increased access from workforce outside RA – see EIR paragraphs 7.30 to 7.33  

 WITHOUT SCHEME WITH SCHEME 

18 Accessible 

workforce 

for 

employers 

in RA  
(G) 

Of 

whom, 

resident 

outside 

RA  
(X) 

Ratio 1 (= 

X/G) 
Total 

employed 

in RA  
(B) 

Of whom, 

Resident 

outside 

RA  
(Y) 

Ratio 2 
(= Y/B) 

Accessible 

workforce 

for 

employers 

in RA  
(a = G + M) 

Of whom, 

resident 

outside 

RA  
(Z) 

Ratio 3 
(= Z/a) 

Total 

employed 

in RA  
(b = A + U) 

Of 

whom, 

resident 

outside 

RA  
(C = b x 

ratio 2 x 

ratio 3 / 

ratio 1) 

Implied 

reduction in 

employment 

for residents 

of RA  
(= d) 

Unskilled             

Skilled 

Manual 

            

White Collar             

Managerial 

& 

Professional 

            

Total 
            

 



Faber Maunsell   South Yorkshire Supertram Extensions           73 

 

 

All other reductions in employment among residents of RA  

19 Losses due to wage 

competition 

Losses due to retail 

competition 

Losses due to other 

forms of increased 

competition 

Loses due to access 

from external workforce 

Total loss of employment 

among RA residents (e) 

Unskilled 

Skilled manual 

White collar 

Managerial & 

professional 

Total 

See accompanying EIR – 

not considered to be an 

issue. 

See accompanying EIR – 

not considered to be an 

issue. 

See accompanying EIR – 

not considered to be an 

issue. 

See accompanying EIR – 

not considered to be an 

issue. 

See accompanying EIR – not 

considered to be an issue. 

Summary of change in employment of residents of the RA 

20 Gain in employment = W Losses in employment = e Net change in employment = W - e 

Unskilled    

Skilled manual    

White collar    

Managerial & professional     

Total 675 0 675 
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Dear Graham, 
 
Sheffield Supertram Extensions Major Scheme Bid 
 
A major scheme bid was submitted at the end of September; David Reams subsequently 
raised some concerns about the robustness of the modelling approach. In reply, you 
suggested that the approach adopted was consistent with the Department’s published 
modelling guidance. We discussed and I agreed to talk to David about the issue and write 
to you with our conclusion. I’ve also attached other questions on the appraisal and 
Economic Impact Report (EIR); comments on the procurement report are to follow. 
 
I can confirm that the Department’s view is that the modelling approach used is not 
sufficiently robust. As you are aware the NAO Report and the PAC hearing placed 
considerable emphasis on the need to improve demand forecasting following significant 
overestimation of patronage on most of the existing systems. Therefore, further work on 
the modelling is required, which is set out in more detail overleaf.   
 
It has also become evident that if a light rail scheme is to be viable it needs to be part of 
an integrated package of measures. Again, this is highlighted in the NAO report. The 
White Paper ‘Future for Transport’ provides new opportunities to introduce bus 
franchising, deciding on routes, timetables and fares, and for PTEs to allocate resources 
between rail, bus and light rail according to local priorities. Using these new opportunities 
there should be more scope to develop viable light rail systems. Therefore it needs to be 
demonstrated that the proposed extensions are integrated with SYPTE’s bus and demand 
management strategies.   
 
The appraisal and the funding requirements have been presented as a combination of 
both extensions. As previously stated, we need to see the full appraisal and funding 
profiles for the lines separately also. 
 
We have also discussed the option of re-aligning the existing line. This would have to be 
appraised separately in accordance with the appraisal guidance. The appraisal of the 
extensions would need to be amended if they are impacted.     
 

Graham Read 
Head of Strategic Planning 
South Yorkshire Passenger Transport 
Executive 
P.O. Box 801 
Exchange Street 
Sheffield 
S2 5YT 

Matt Coleman 
Local Transport Policy 
Department for Transport 
Direct Line: 020 7944 2238 
 
Web Site: www.dft.gov.uk 
 
Our Ref: 1/15/17 
 
19 November 2004 
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I mentioned that colleagues and I would like to visit the proposed corridors and combine 
our visit with the next meeting; this has been set for the Monday 17th January. However, if 
you have questions in the meantime please do not hesitate to contact myself, David 
Reams on appraisal issues (0207 944 2518), or Sarah Love on the EIR (x2472). 
                                                                                                                                                                                                                                                                                                                                                                                         
 
Yours sincerely, 
 
 
Matt Coleman 
 
cc. 
 
Alice Baker 
Alison Munro 
Nick Joyce 
Phil Jones  - GOYH 
David Reams 
Sarah Love 
Steve Bragg 
Peter Apostolou 
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Funding 
 

1. The funding profiles should be in risk-adjusted out-turn prices, assumptions about 
inflation needs to be clearly explained and justified.   

 
Appraisal issues 
 

2. The appraisal values of time and the appraisal period should be consistent with the 
latest WebTAG guidance.  

 
3. No alternative has been appraised for the Hospital Loop/Spur. We need to see an 

appraisal of improvements to the existing bus services. Has a shuttle bus service 
following the loop been considered? Given the short distance, improving 
pedestrian access to the existing network should be appraised e.g. covered 
walkways, travelators  

 
4. Please provide a table showing the journey times for the bus options, LRT, heavy 

rail, and car. Plus heavy rail journey times on the Rotherham corridor and walk 
times on the Hospital loop/spur    

 
5. Please provide a diagrammatic representation showing boarding and alightings, 

compared against the seating capacity and crush capacity, for each option 
considered for each forecast year. The incremental benefit of the options on the 
existing tram network needs to be shown rather than the total loadings as in figures 
1 to 14. 

 
6. Please provide: a sector analysis of benefits from the TUBA detailed results file in 

order that the sector movements can be identified along with the benefits and 
revenues; a copy of the main output file with commentary on the errors and 
warnings if any have not been accounted for; scheme benefits as a percentage of 
the do-minimum networks costs compared with the gap value taken from the 
transport model; and details about how the annualisation factors were calculated 
including traffic flows for each hour.   

 
7. The NAO Report states that local authorities should build into the scheme design 

and implementation where appropriate measures such as park and ride and 
priority at junctions. Please detail the priority given to the tram, and the alternative 
options, at junctions and explain why there is no proposed increase in park and 
ride capacity/sites?  

 
The Economic Impact Report 
 

8. The report covers a number of potential extensions to the existing Supertram 
network.  However, given the annex E submission, our focus is on the Royal 
Hallamshire Hospital to Rotherham Parkgate option.   Have the accessibility 
changes been calculated based on the Meadowhall to Rotherham Parkgate option 
and the Royal Hallamshire Hospital loop separately or has the route been 
considered in its entirety i.e. including the section between the hospital loop and 
Meadowhall already in operation? 
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9. A map detailing the regeneration area (RA) affected (by zone) and the hinterland in 
relation to this option needs to be supplied.  

 

10. There is insufficient detail on the changes in accessibility and how these have 
been converted into forecasts for new jobs.  Specifically: 

 
i. Please provide a matrix of generalised costs and the underlying 

assumptions. 
ii. What access time weighting method has been adopted?  
iii.  Have probability weights been assigned?  If so, what weights have been 

chosen and how were these determined? 
iv.  Alternatively, if a deterrence function approach has been taken we will need 

to see more details of the deterrence curve and the evidence supporting it. 
 

11. To what extent do the jobs that are expected to become available match the skills 
profile of the RA workforce? 

 
12. Were the worksheets in Appendix A of the EIR guidance used in assessing the 

changes in employment?  If these are available, it would be useful to see them as 
they provide a useful summary and consistency check. 

 
Modelling 
 

There are two points made in your e-mail of 28th October.  The first point is that heavy rail 
and tram are very similar and, therefore, a public transport assignment model is 
appropriate. The second point is that the modal constant for tram is based on the existing 
heavy rail mode that is considered to be most similar. 
 
On the first point it is very heroic to assume that train and tram are essentially identical 
modes. The Metrolink Monitoring Study indicated that there is a preference for Metrolink 
over rail with a "big" modal constant against heavy rail worth 213p and a constant in 
favour of Metrolink of 53p (both compared to bus).  Local conditions may be different in 
Sheffield but the difficulty in validating rail and bus trips in the mode choice model clearly 
indicates a preference problem. In this case it would be more appropriate to have, as the 
guidance suggests, a formal sub-mode choice model that offers more control than an 
assignment based approach.  For a small scheme it would be possible to include 
allowances for different preferences within an assignment with, for example, weighted in-
vehicle times to reflect passenger preference, although the details of the assignment 
algorithm are important.  For a large scheme sub-mode choice has to be the preferred 
option.  A logit-based approach to choice modelling is more stable and transparent, and 
therefore capable of inspiring greater confidence, than an assignment-based approach 
and a choice model approach can be supported by empirical evidence more easily.   
 
Another problem with the treatment of heavy rail and tram as similar modes within the 
bus/rail nest is the implicit assumption that the cross elasticities between each mode are 
identical. This results in a version of the blue bus/red bus problem.  The ratio of bus 
market share to train market share is independent of the tram.  Any change in the 
generalised cost of tram will abstract the same proportion of market share from bus and 
heavy rail.  This cannot be considered to be a realistic response.  
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A further consequence of this approach is that the composite cost for PT is less than it 
would be if the cross elasticity between rail and tram were higher than assumed and 
placed in a sub mode nest.   As a result more market share is taken from car than is 
warranted.   
 
On the second point, that the modal constant for tram is based on the existing heavy rail 
mode, which is considered to be most similar, the reverse has been done. In the 
Supertram model the modal constant for tram against car is based on the Metrolink 
Monitoring Study. The mode constant for rail, the existing mode, has to be based on the 
mode constant for the new mode.  There is no justification for this approach in the 
guidance.   
 
I am not sure that the process proposed in the 28th October e-mail would do anything 
other than rearrange the TEE entries. It would not address the modelling issues.   
 



 

 

Appendix B: Model Validation Report



 

F:\PROJECTS\42220TMP Sheffield Supertram Extensions\Documents\appendix B LMVR\Appendix B - Local Model Validation Report - revised3.doc 

15 

The validation fit, whilst not quite as good as that for the Sheffield cordon, is nevertheless satisfactory 
given the level of network representation in the area in the model.  Only one GEH value greater than 10 is 
recorded. 
 
3.3.2. Inter-Peak Hour Highway Validation 
 
3.3.2.1 Sheffield 
The observed data for the inter-peak validation was sourced, like the AM peak data, from the annual 
cordon counts undertaken by the PTE.  We obtained the 2001 data for Sheffield. 
 
The same 13 count sites were chosen for the highway validation as in the peak. 
 
A factor of 1.006 was derived from relevant TEMPRO data to factor up the observed data from 2001 to 
2002 levels. 
 
The results of the validation exercise are set out in Table 3.4. 
 

Table 3.4   Sheffield Inter-Peak Hour Highway Network Validation Results  

Observed Flows Modelled Flows GEH Value 
Location 

Inbound Outbound Inbound Outbound Inbound Outbound 

Duke Street 64 177 93 229 3 4 

The Wicker 774 945 924 741 5 7 

Sheffield Parkway 1336 1833 1325 1245 0 15 

Penistone Road 1183 1230 1222 1432 1 6 

Granville Road 224 205 353 219 8 1 

Queens Road 729 342 865 368 5 1 

Shrewsbury Road 256 270 356 397 6 7 

Shoreham Street 151 227 124 593 2 18 

Brook Hill 751 941 774 577 1 13 

London Road 483 402 249 415 12 1 

Bramall Lane 764 611 577 481 7 6 

Ecclesall Road 1086 822 1265 1017 5 6 

Glossop Road 364 350 254 409 6 3 

TOTAL 8166 8355 8380 8124 2 3 

2002, 13.00 - 14.00 hrs       
 
Overall, across the screenline, there is a satisfactory validation.  The GEH values are good and the actual 
difference in trips, both inbound and outbound, are less than 5%.  The validation across the individual links 
and across the screenline as a whole is slightly better than the AM peak validation and overall the inter-
peak hour highway validation around Sheffield was deemed to represent trip patterns adequately.  In the 
inter-peak 50% of the GEH values are 5 or less and 85% are 10 or less.  In relation to DMRB criteria the 
average GEH for 85% of links is 4.1 and for all links is 5.7.  Although these are slightly outside the detailed 
recommended criteria they are considered acceptable in the context of the application of the model. 
 
3.3.2.2 Rotherham 
The observed data for the inter-peak validation was sourced, like the AM peak data, from the annual 
cordon counts undertaken by Rotherham Borough Council.  We obtained the 1998 data for Rotherham for 
the necessary time periods. 
 
The inter-peak validation exercise was undertaken for the same four sites as the AM peak validation in 
Rotherham 
 
A factor of 1.025 was derived from relevant TEMPRO data to factor up the observed data from 1998 to 
2002 levels.  
 

The results of the validation exercise are set out in Table 3.5.  No individual link records a GEH value 

greater than 10.  The validation fit was deemed to be satisfactory given the level of network representation 

in the area in the model. 
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Table 3.5   Rotherham Inter-Peak Hour Highway Network Validation Results  

Observed Flows Modelled Flows GEH Value 
Location 

Inbound Outbound Inbound Outbound Inbound Outbound 

Sheffield Road 468 498 354 409 6 4 

Greasbrough Street 621 672 512 593 5 3 

St Ann’s Road 658 674 821 818 6 5 

Centenary Way 661 748 628 549 1 8 

TOTAL 2408 2592 2315 2370 2 4 

2002, 13.00 - 14.00 hrs       
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4.1. PUBLIC TRANSPORT BASE DEMAND 

The key data sources used for the development of the existing public transport trip matrices included: 

• SYPTE databases; and 

• SWYMMS. 
 
South Yorkshire PTE’s public transport trip database is based on a sample survey of bus routes, where the 
objective is to sample every departure at least once a year.  This data was recoded to the zoning system 
for the present study. 
 
SWYMMS public transport data was included for the longer distance heavy rail-based inter-urban 
movements, such as Sheffield to Rotherham and Doncaster. 
 
In each case, local growth factors from TEMPRO (average of Sheffield and Rotherham District growth) 
were used to obtain the equivalent 2002 levels of demand. 
 
Detailed investigation of the SYPTE database led to the identification of some gaps in the data, which 
meant that some additional surveys were needed for the detailed corridor assessment in this study.  As a 
result passenger surveys were undertaken on local bus services in Sheffield and Rotherham. 
 
These surveys focussed on the areas where Supertram extensions were to be examined in detail and 
would enhance the database in these areas providing a more robust assessment.  The interview surveys 
were carried out with passengers boarding buses in the central areas of Sheffield and Rotherham.  The 
survey data enabled outbound passenger demand matrices to be derived directly using the interview and 
boarding count data. The inbound matrices for the AM peak hour were created by transposing the 
observed PM peak outbound matrix and then factored to reflect the observed differences in passenger 
volumes crossing the Sheffield and Rotherham cordons between the AM inbound and PM outbound flows. 
The average inter-peak inbound matrix was derived from the transposition of the outbound observed 
matrix. 
 
The surveys comprised a short interview to ascertain actual origin and destination of the trip, trip purpose, 
whether a car was available for the journey being made, and the time for the return or outward leg of the 
journey.  The buses surveyed included all of those that operated along the corridors of interest. A boarding 
count was undertaken in conjunction with the interview surveys to facilitate data expansion. 
 
The fully observed data increased the size of the total am peak bus trip matrix by 20% and the inter-peak 
matrix by 18%. 
 
Public transport demand was disaggregated into “car available” and “no car available” segments, based on 
the output from our own bus interview data plus locally available data for tram and rail, thus ensuring that 
the factors were local and up-to-date.  The proportions used, by mode, were: 
 
Table 4.1  Car Available and No Car Available Proportions 

Car Available No Car Available Mode 

peak inter-peak peak Inter-peak 

bus 0.245 0.187 0.755 0.813 

rail 0.383 0.370 0.617 0.630 

tram 0.383 0.370 0.617 0.630 

 
The final output from the matrix development process was a set of demand matrices for bus, heavy rail 
and tram for the 2002 AM peak and the 2002 inter-peak.  These matrices were used in the validation 
process. 
 
For modelling purposes, each of these matrices were disaggregated into car available and non-car 
available trips and then aggregated together for input to the mode choice model calibration process.  Table 
4.2 sets out the 2002 matrix trip totals. 
 
In total the peak and inter-peak matrices are similar in size, although the distribution of trips is somewhat 
different.  Public transport trips make up 25% of all trips in the AM peak hour and 29% of all trips made in 
the inter-peak hour.  The proportion of no car available trips is 18% in the AM peak and 22% in the inter-
peak. 
 
When assigning these base trip matrices to the base network for validation purposes, care was taken to 
ensure that all relevant link flows were included.  For example, that rail trips in the rail assignment that use 
tram to access the rail network (and cross the tram screenline) are included in the modelled tram trips at 
that screenline point. 
 

Table 4.2:  2002 Base Demand   

4. Public Transport Model 



 

F:\PROJECTS\42220TMP Sheffield Supertram Extensions\Documents\appendix B LMVR\Appendix B - Local Model Validation Report - revised3.doc 

19 

2002 

Mode Segment 
AM Peak Inter-peak 

Car available 69,737 62,922 

Non-car available - - Car 

Total 69,737 62,922 

Car available 4,445 3,763 

Non-car available 13,698 16,359 Bus 

Total 18,143 20,121 

Car available 1108 981 

Non-car available 1,785 1,670 Tram 

Total 2,892 2,651 

Car available 844 1,067 

Non-car available 1,360 1,816 Rail 

Total 2,204 2,883 

Car available 76,133 68,733 

Non-car available 16,842 19,846 Total 

Total 92,976 88,578 

 
4.2. PUBLIC TRANSPORT NETWORK 

 
4.2.1. The Bus Network 
The public transport network was created from the Barnsley-Doncaster Corridor Study and Sheffield City 
Centre model networks.  These models also provided the majority of the bus network coding.  All the major 
South Yorkshire bus operators’ services are represented: 

• First Group (Sheffield / Rotherham / Doncaster); 

• Stagecoach; 

• Yorkshire Traction; and 

• Yorkshire Terrier. 
 
It was, though, immediately apparent that the bus network representation in the Sheffield and Rotherham 
areas would need to be fully recoded to ensure that the bus network covered the whole of the study area.  
This was because the bus service representation in the Sheffield City Centre model only went out of the 
city centre to a certain distance and therefore routes were terminated short of their destination in the 
model.  The opportunity was therefore taken to ensure that the bus network in Sheffield and Rotherham 
was re-coded from first principles and thus represented the up-to-date bus network in the key study area. 
 
The elements of bus generalised time that feed into the mode choice model include: 

• Access and egress time; 

• Wait time; 

• In-vehicle time; 

• Number of interchanges; and  

• Fare. 
 
Access and egress time is the walk time assumed to access/egress from the bus.  The model allows bus 
users to walk on most highway links and the zone connecting links.  A standard walk speed of 5 km/h is 
assumed.  In the assignment, bus access/egress time is weighted using a factor of 2.6, which is 
compatible with the coefficients used in the mode choice model (see Section 5.1 for further details). 
 
Bus wait time is a function of the combined service frequency.  The assignment assumes that the average 
wait time is half the combined service frequency.  Wait time is weighted, relative to in-vehicle time, using a 
factor of 2.1, which is compatible with the coefficients used in the mode choice model. 
 
The modelled bus journey times have been developed as a function of the highway travel times with 
appropriate allowances being made for bus priority measures and stopping patterns.  Consequently as 
highway travel times change in the future in response to changes in demand or infrastructure the bus times 
will reflect the impact of these changes on bus operations. 
 
The function used therefore takes into account: 
 
 
 

• The average car speed (from the highway assignment); 
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• The average number of bus stops per km (assumed to be 2.5 in South Yorkshire – as advised by the 
PTE); and 

• The average dwell time per stop (assumed to be 25 seconds). 
 
Figure 4.1 sets out the relationship between average car speeds and bus speeds.  If car speeds are 
30kmh, then bus speeds are assumed to be 20 kph.  Once car speeds are 60 kph or more, it is assumed 
that buses are experiencing free flow conditions and remain at a standard 30 kph, taking into account their 
slower speeds and stopping patterns.  Where bus priority has been modelled, and no car speeds are 
available, a standard bus speed of 30kph has been assumed for that link.  Conversely, in highly congested 
conditions, bus speeds are similar to car speeds as the bus is likely to remain in the main traffic stream 
while passengers load and alight. 
 
Figure 4.1 Bus Time Function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The functions were derived from first principles and were shown to reproduce the timetabled running times 
to an acceptable degree of accuracy, within 10% on an individual service base. 
 
The number of interchanges was derived from the assignment.  An interchange penalty factor of 10 
minutes was applied to each additional interchange made, in line with the corresponding coefficient used in 
the mode choice model. 
 
Bus fares matrices were developed from information available on current fare structures.  There were 
essentially two fares structures, one for FirstGroup services (Sheffield, Rotherham, Doncaster) and the 
other for Yorkshire Traction services (Barnsley, Wath, Mexborough).  The FirstGroup fares structure was 
based on the fare stages used by FirstGroup in the area, which rises to a maximum single fare of £2.50 for 
distances over approximately 25km.  The Yorkshire Traction fares structure is based on an additional fare 
per additional kilometre.  These were then translated into fare relationships to distance (where a distance 
skim matrix was derived from the bus assignment), that could be used to determine new fares when 
significant changes took place to the public transport service structure.  In addition, where a trip involved 
the use of two or more buses, a boarding charge was applied for each bus leg.  Factors to take into 
account fare discounts through the use of operator travelcards, season tickets and concessionary 
arrangements were derived from PTE data.  A discount factor of 0.797 was derived for the peak and a 
factor of 0.764 in the inter-peak.  Finally, all these fares were brought together into one matrix for input to 
the mode choice model. 
 
No future year changes were made to the bus network. 
 
4.2.2. The Rail and Tram Network 
The heavy rail and tram networks were developed for this model from first principles using the latest 
timetable information.  The boundaries for the heavy rail network were: 

• Dore; 

• Penistone; 

• Wakefield; 

• Thorne; and 

• Worksop. 
 
The summer 2002 rail timetable is represented in the model, as well as the January 2002 onwards 
Supertram timetable. 
 
The elements of rail and tram generalised time that feed into the mode choice model include: 
 

• Access and egress time; 

• Wait time; 
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• In-vehicle time; 

• Number of interchanges; and  

• Fare. 
 
Access and egress time is the walk time assumed to access/egress to/from rail/tram.  The model allows 
users to walk on most highway links and the zone connecting links.  A standard walk speed of 5 km/h is 
assumed.  In addition, it was recognised that tram stops and rail stations can serve a catchment that may 
go beyond the assumed 1km walk-in catchment.  Therefore, where appropriate, direct zone connections 
were added to represent potential kiss and ride and local park and ride access/egress trips.  These were 
only applied in the car available model.  In the assignment, access/egress time is weighted using a factor 
of 2.6, which is compatible with the coefficients used in the mode choice model. 
 
Rail and tram wait time is a function of the combined service frequency. The assignment assumes that the 
average wait time is half the combined service frequency.  Wait time is weighted, relative to in-vehicle time, 
using a factor of 2.1, which is compatible with the coefficients used in the mode choice model. 
 
Rail in-vehicle time was taken directly from the timetables. 
 
The number of interchanges was derived from the assignment.  An interchange penalty factor of 10 
minutes was applied to each additional interchange made between all public transport modes, with the 
exception of tram to tram interchanges, which had a 5 minute penalty. 
 
Separate heavy rail and tram fares have been determined. 
 
The heavy rail fares were determined from a large sample of individual fares randomly identified, and 
associated distances were derived.  Regression analysis was then used to determine a relationship 
between fares and distance.  This relationship could then be applied to the rail distance skim output data 
from the assignment to derive rail fares. 
 
Tram fares were based on the three-tier distance-based fare structure employed by Stagecoach 
Supertram.  The following fares were incorporated into the model: 

• 0 to 3 km: £0.80 

• 3 to 6km: £1.10 

• 6+ km: £1.40 
 
For both the rail and tram fares, discounts representing concessionary travel and use of travelcards, etc 
were then applied.  The discount factors were: 

• Heavy rail, peak: 0.708; 

• Heavy rail, inter-peak: 0.715; 

• Tram, peak: 0.714; and 

• Tram, inter-peak: 0.698. 
 
These were derived from data supplied by South Yorkshire PTE. 
 
For those rail and tram trips using bus to either access or egress the rail network, fares were derived 
based on the same methodology used for the development of bus fares as described above.  Similarly, 
where tram or rail is used as a feeder service then the appropriate fares were determined. Where a choice 
of feeder modes was available, for example where bus or tram could be used to access heavy rail, the 
relevant feeder fares were factored to reflect the weighted average paths defined through the public 
transport assignment. 
 
No changes were made to the future year base heavy rail or tram networks. 
 
4.3. BUS VALIDATION 

 
4.3.1. AM Peak Hour 
 
4.3.1.1 Sheffield 
The observed data for the validation was sourced from the annual cordon counts undertaken by the PTE.  
It is important to note that this count is undertaken on just one day per year and therefore could be subject 
to representation error.  In addition, we understand that the numbers of passengers in a vehicle were 
estimated from a visual inspection, thus increasing the margin for error within the count.  We were supplied 
with 2001 data for bus trips in and out of Sheffield city centre for the AM peak period by the PTE, and: 

• Factored the data to represent an AM peak hour; and 

• Factored the observed data to 2002 levels using TEMPRO growth factors. 
 
In total there were 12 count sites supplied by the PTE for the Sheffield bus validation, in clockwise order 
starting at The Wicker: 

• The Wicker; 

• Furnival Road; 
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• Sheffield Parkway; 

• Broad Street; 

• Suffolk Road; 

• Eyre Street; 

• South Lane; 

• Moore Street; 

• Glossop Road; 

• Brook Hill; 

• Meadow Street; and 

• Shalesmoor. 
 
This comprehensive list of observed sites ensured that we captured a significant number of movements 
made, thus ensuring a robust level of validation. 
 
A factor of 0.991 was derived from relevant TEMPRO data to factor up the observed data from 2001 to 
2002 levels. 
 
A factor of 0.5 was used to convert the data from an AM peak period (0730-0930 hrs) to an AM peak hour 
(0800-0900 hrs). 
 
The results of the validation exercise are set out in Table 4.3.  The same validation principles used in the 
highway model assessment have been adopted for the public transport model.  It is acknowledged 
however that in many cases the choice of actual bus service to use is subject to considerable variability 
and that very localised issues can have significant effects.  Consequently the emphasis in the public 
transport model validation is on the overall cordon crossing volumes and the main corridor flows across 
four sectors.  These sectors represent key corridors and are represented by Northwest, West, 
North/Northeast, East and South/Southeast. 
 

Table 4.3   Sheffield AM Peak Hour Bus Network Validation 
Results   

Observed Flows Modelled Flows GEH Value 
Location 

Inbound Outbound Inbound Outbound Inbound Outbound 

Broad Street 329 105 499 163 8 5 

Brook Hill 166 216 464 299 17 5 

Eyre Street 1286 35 640 31 21 1 

Furnival Road 17 7 14 2 1 3 

Glossop Road 876 956 730 732 5 8 

Meadow Street 17 5 4 0 4 3 

Moore Street 362 236 154 377 13 8 

Sheffield Parkway 354 139 347 72 0 7 

Shalesmoor 931 268 1281 525 11 13 

South Lane 1445 600 1187 695 7 4 

Suffolk Road 337 284 506 95 8 14 

The Wicker 2304 1188 2343 1259 1 2 

TOTAL 8424 4038 8169 4250 3 3 

2002, 08.00-09.00 hrs       
 
Both the inbound and outbound cordon values are less than 5% (3 in the inbound direction and 3 in the 
outbound direction).  Also, in absolute terms the difference between observed and modelled bus trips 
crossing the cordon as a whole in each direction is 5% or less.  Given the margin for error with regard to 
the observed data, we felt that this level of validation of the Sheffield bus cordon was satisfactory. 
 
The GEH values by cordon sector for inbound passengers are: 

• North West  10 

• North East  1 

• East   6 

• South/ South East 17 

• West   5 
 
 
The main problem is the South/Southeast sector and despite stringent examination of the networks and 
matrices no rational reason could be derived for this major difference.  As the modelled volume is less than 
the cordon count, and was based on passenger interviews and boarding counts, we have accepted the 
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modelled flows and have reservations about the inbound count. Nevertheless, the main study corridors – 
the West and North East – validate very well, with GEH values of 5 or less. 
 
Outbound the GEH values by cordon sector are: 

• North West  13 

• North East  2 

• East   1 

• South/ South East 1 

• West   4 
 
This represents an acceptable degree of validation for the cordon flows, with the two study corridors again 
having GEH values of less than 5. 
 
An additional validation test has been performed and this relates to the regression relationship between 
observed and modelled link passenger demands.  In the AM peak, the R

2
 value is 0.87, with a slope of 

0.89.  Expected values for these criteria would be a slope of between 0.9 and 1.1 and an R
2
 value of 

greater than 0.9.  The validation is therefore acceptable albeit with a slightly low R
2
 value. 

 
4.3.1.2 Rotherham 
The observed data for the validation was sourced from the annual cordon counts undertaken by 
Rotherham Borough Council.  We obtained the 1998 data for Rotherham for all time periods, isolated the 
time period 08.00-09.00 and then: 

• Defined a cordon for validation purposes around the town centre in the relevant corridors of interest; 
and 

• Factored the observed data to 2002 levels using TEMPRO growth factors. 
 
Four locations were chosen around the town centre that covered relevant movements in relation to the 
proposed tram corridors (ie: to/from Sheffield via M1 Junctions 33 and 34, and to/from Swinton via St. 
Ann’s Rd or Greasbrough St).  These were: 

• Sheffield Rd; 

• Greasbrough St; 

• St. Ann’s Rd; and 

• Centenary Way. 
 
A factor of 0.966 was derived from relevant TEMPRO data to factor up the observed data from 1998 to 
2002 levels. 
 
The results of the validation exercise are set out in Table 4.4. 
 

Table 4.4   Rotherham AM Peak Hour Bus Network Validation Results  

Observed Flows Modelled Flows GEH Value 
Location 

Inbound Outbound Inbound Outbound Inbound Outbound 

Sheffield Road 101 109 261 99 12 1 

Greasbrough 
Street 83 24 17 7 9 4 

St. Ann’s Road 426 189 390 161 2 2 

Centenary Way 8 5 0 0 4 3 

TOTAL 618 327 668 267 2 3 

2002, 08.00-09.00 hrs       
 
The validation of bus trips in the corridors of interest around Rotherham town centre is satisfactory. 
 
4.3.2. Inter-Peak Hour 
 
4.3.2.1 Sheffield 
The observed data for the inter-peak validation was sourced, like the AM peak data, from the annual 
cordon counts undertaken by the PTE.  We were supplied with 2001 data for bus trips in and out of 
Sheffield city centre for the inter-peak period.  The same 12 count sites were assessed as for the AM peak 
validation.  A factor of 0.991 was derived from relevant TEMPRO data to factor up the observed data from 
2001 to 2002 levels.  A factor of 0.1666 was used to convert the data from an inter-peak period (0930-
1530 hrs) to an average inter-peak hour, as no specific data was available for 1300-1400 hours. 
 
The results of the validation exercise are set out in Table 4.5. 
 

Table 4.5   Sheffield Inter-Peak Hour Bus Network Validation Results  

Location Observed Flows Modelled Flows GEH Value 
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Inbound Outbound Inbound Outbound Inbound Outbound 

Broad Street 276 258 345 554 4 15 

Brook Hill 138 150 394 348 16 13 

Eyre Street 794 58 301 36 21 3 

Furnival Road 12 10 4 1 3 4 

Glossop Road 735 694 780 793 2 4 

Meadow Street 19 21 1 1 6 6 

Moore Street 240 246 249 282 1 2 

Sheffield 
Parkway 179 170 66 81 10 8 

Shalesmoor 359 330 528 536 8 10 

South Lane 884 1207 1062 1222 6 0 

Suffolk Road 204 727 128 222 6 23 

The Wicker 1322 1487 1594 1267 7 6 

TOTAL 5164 5359 5451 5343 4 0 

2002, average inter-peak hour      
 
The overall level of validation of the inter-peak bus network in Sheffield is good with inbound and outbound 
cordon flows closely matched and, in absolute terms, modelled and observed trips easily within 10% of 
each other. 
 
The cordon sector inbound GEH values are: 

• North West  7 

• North East  7 

• East   2 

• South/ South East 9 

• West   9 
 
The values for the outbound direction are: 

• North West  9 

• North East  6 

• East   9 

• South/ South East 11 

• West   9 
 
The cordon values across the sectors are generally robust, with just the outbound cordon value for the 
south/south east sector recording a value over 10.  
 
An additional validation test has been performed and this relates to the regression relationship between 
observed and modelled link passenger demands.  In the AM peak the R

2
 value is 0.93 with a slope of 0.80.  

Expected values for these criteria would be a slope of between 0.9 and 1.1 and an R
2
 value of greater than 

0.9.  The validation is therefore acceptable albeit with a slightly lower slope value. 
 
4.3.2.2 Rotherham 
The observed data for the inter-peak validation was sourced, like the AM peak data, from the annual 
cordon counts undertaken by Rotherham Borough Council.  We obtained the 1998 data for Rotherham for 
all time periods. 
 
The same four sites were assessed as for the AM peak validation. 
 
A factor of 0.984 was derived from relevant TEMPRO data to factor up the observed data from 1998 to 
2002 levels. 
 
The results of the validation exercise are set out in Table 4.6. 
 
 
 
 
 
 
 
 

Table 4.6    Rotherham Inter-Peak Hour Bus Network Validation Results  

Location Observed Flows Modelled Flows GEH Value 




