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Economic Case Compliance 

The table below, taken from the Department for Transport’s guidance on its approach to 

making major investment decisions, The Transport Business Cases (January 2013), 

demonstrates the Economic Case’s fit with requirements. 

Element Addressed in Economic Case Section 

Introduction 
Setting out the approach for 
appraising the scheme 

Chapter B1 

Options appraised See Strategic Case Chapter A3, ‘Potential Solutions’ 

Assumptions 
Key sources of inputs and 
assumptions used in the appraisal 

Chapters B2 and B3  

Sensitivity and Risk Profile 
Sensitivities on the appraisal 
results tested  

Chapter B3, ‘Sensitivity Tests’ 

Appraisal Summary Table 
Summarises the economic, social 
and environmental impacts of the 
scheme 

Chapter B7, Table 7.4 

Value for Money Statement 
Summarises each chapter and 
overall value for money 

Chapter B7 
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B1. Introduction 
Background 

1.1 Plans to deliver significant development to the Eastside quarter of Birmingham city centre 

along with the introduction of high speed rail to the city by 2026 present an opportunity to 

extend the Midland Metro network through the east of the city centre and beyond. The 

proposed Birmingham Eastside Extension (BEE) forms part of a significant expansion of the 

Midland Metro network, with further proposed extensions to Centenary Square and 

Edgbaston. It provides the first phase for potential longer term extensions to the Wholesale 

Markets redevelopment site and through Bordesley Green and onto Chelmsley Wood / UK 

Central Hub. 

Figure 1.1:  Birmingham Eastside Extension link to Curzon HS2 Rail Station 
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1.2 The Government’s Growth Deal announcement on 7 July 2014 included funding for the 

Greater Birmingham & Solihull Local Enterprise Partnership (GBSLEP) for an extension of 

Midland Metro from Stephenson Street to Eastside, serving the proposed HS2 Curzon Street 

station and onwards to Digbeth (see Figure 1.1). This extension, the completed investment in 

the system to New Street Station, a new tram fleet, and the arrival of High Speed 2 (HS2) will 

deliver a world class integrated transport network for Birmingham and the West Midlands. 

1.3 The full details of the scheme and the strategic context are outlined in the Strategic Case. This 

Economic Case builds on the strategic rationale and has been developed with regard to the 

Department for Transport’s Guidance on Transport Business Case Appraisal. The likely 

economic, social, environmental and distributional impacts of the scheme are presented along 

with the scheme’s value for money appraisal. 

Assessment Approach 

1.4 A quantitative and qualitative approach has been used to assess the impacts of the scheme. 

An economic appraisal has been undertaken, where the monetised costs and benefits of the 

scheme have been compared and the benefit-cost ratio calculated. The social, environmental 

and distributional impacts have been assessed qualitatively, with each categorised as to 

whether the impacts are beneficial, neutral or negative, in line with relevant WebTAG 

guidance.  

1.5 The assessment approach is a proportionate application of Department for Transport’s 

modelling and appraisal guidance as set out in WebTAG. It builds upon the approaches that 

have been applied for the business case for the Metro extensions to New Street station, to 

Wolverhampton Railway Station and Centenary Square (both of which have been subject to a 

TWAO application and inquiry) and the further extension of Metro to Edgbaston. 

Do Minimum 

1.6 The Do Minimum provides the comparator against which to assess the Do Something. The Do 

Minimum has been defined as follows:  

Midland Metro 

1.7 Midland Metro will run 10 trams per hour (tph) from Edgbaston to Wolverhampton. The figure 

below presents this scenario. 

  



Birmingham Eastside Extension | Economic Case 

 

B-4 

 

Figure 1.2:  Do Minimum Scenario – Line 1 extension to Edgbaston 

 

High Speed 2 (HS2) 

1.8 HS2 is central to the strategic policies and plans of Government, the Greater Birmingham & 

Solihull LEP, Birmingham City Council and WMCA. HS2 presents a once in a generation 

opportunity for Birmingham and the West Midlands, which national and local government is 

keen to maximise. As such, and now the Act that gives the Government powers to construct 

Phase 1 of HS2 has received royal assent, it is appropriate to consider HS2 a committed 

scheme, opening in 2026. 

1.9 The HS2 line from London to Birmingham is anticipated to be in place by 2026, and will include 

the introduction of two new stations for Birmingham: Curzon Street Station in Birmingham city 

centre and Birmingham Interchange station close to Birmingham Airport. Birmingham 

Interchange station, Birmingham International station and Birmingham Airport will be 

connected by a people-mover system. 

1.10 Network modelling has been used to forecast demand. The base model used to forecast the 

Metro demand (PRISM – the strategic transport model of the West Midlands) does not take 

into account the demand impacts of HS2. Therefore, it is necessary to accommodate the HS2 

impact on the local demand patterns, ensuring the Public Transport (PT) and Highway models 

are fit for purpose. This includes reflecting the additional public transport trips 

generated/attracted by the two HS2 stations within the West Midlands. This is carried out as a 

post-processing step on the forecast matrices obtained from PRISM and details of the process 

have been provided in a technical note developed for DfT1.  

                                                           

1 Steer Davies Gleave (February 2016) Midland Metro Public Transport Modelling Approach  
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Classic Rail 

1.11 As a result of the introduction of HS2 to Birmingham, services on the classic rail network will 

be altered to utilise the additional capacity freed up by HS2. The assumed service frequencies 

at the intermediate stations between Birmingham International and Birmingham New Street 

are as below. 

Table 1.1: Post HS2 Conventional Rail Assumptions2 

Station Trains per hour 

Adderley Park 2 

Stechford 4 

Lea Hall 4 

Marston Green 4 

1.12 The impact of HS2 on classic rail is represented in the post-HS2 forecast scenarios. 

SPRINT 

1.13 WMCA is currently developing a SPRINT bus rapid transit network serving Birmingham. The 

Hagley Road and A45 Sprint schemes are both included in the Do Minimum in both forecast 

years (2021 and 2031).  

1.14 The SPRINT network as defined by the HS2 Connectivity Package3 is being developed. The 

Connectivity Package was commissioned by TfWM (formally Centro) to ensure that the full 

potential of HS2, in terms of maximising the distribution of potential benefits across the West 

Midlands, is realised. All SPRINT routes have feasibility appraisal complete. The Hagley Road 

route is undergoing further development to ensure that it provides high levels of priority. An 

extension westwards to Halesowen is also under review. The plan is to open this route at the 

same time as the A45 route providing cross city services in 2022/23. In the longer term the 

operating pattern will be optimised as other routes are implemented. 

1.15 The SPRINT proposals, as with the Metro proposals, have been prioritised by the Greater 

Birmingham and Solihull LEP with funding allocated. The A45 SPRINT route is currently at the 

Outline Business Case stage, with the intention for the full business case to be finalised next 

year. Therefore, it is considered as appropriate to include SPRINT within the base 

assumptions4. 

Non-Metro related Road Closures 

1.16 On the highway network, the following committed schemes (not related to the Eastside metro 

extension) are included in the Do Minimum highway forecasts: 

 HS2 – changes to the road layout relating to the new Curzon Street station including 

closure of Park Street between Masshouse Lane and Bordesley Street; 

 Moor Street Queensway between Carrs Lane and Albert Street converted to a public 

transport corridor (with bus and taxis allowed) and therefore closed to general traffic; 

                                                           

2 HS2 Ltd 

3 HS2 Unlocking the Benefits, West Midlands Connectivity Package, Centro 

4 The inclusion of SPRINT in the Do Minimum is a conservative assumption for the Metro case as SPRINT 
will provide an improved public transport service compared to the existing bus network 
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 Southern Gateway Scheme involving closure of Ladywell Walk to through traffic; 

 Removal of gyratory at Paradise Circus (under construction); 

 Highway mitigation scheme using Swallow Street to allow access to New Street area; 

 Changes to the road network relating to the Metro Extension from Snow Hill to New Street 

station; 

 Changes to reflect SPRINT on Hagley road; 

 Signalisation of Bordesley Circus; 

 Adding a left slip at Haden Circus;  

 Adding two left slips at Holloway Circus; and, 

 Works related to the Edgbaston Metro Extension including: 

 Broad Street closed to general traffic between Paradise Circus and Bridge Street; and,  

 Closure of Hill Street to general traffic. 

1.17 An update to the coding of the bus network has also being undertaken to reflect the latest 

changes to bus operations for the city centre. 

Do Something 

Midland Metro 

1.18 TfWM proposes an operating scenario for the Birmingham Eastside Extension that provides 

direct connectivity between each of the three service destinations (Edgbaston, Eastside and 

Wolverhampton). 

1.19 The Midland Metro will operate alternate services to alternate destinations, each with a 

frequency of 5 trams per hour. For the purposes of the Business Case it is assumed that 5 

trams per hour will operate between Wolverhampton and Edgbaston, Wolverhampton and 

Eastside, and Edgbaston and Eastside. 

1.20 Figure 1.3 illustrates the proposed extension to the network coverage as a result of the 

scheme, and the destinations served. 
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Figure 1.3:  Do Something Scenario – Birmingham Eastside Extension 

 

Non-Metro related Road Closures 

The road closures outlined in the Do Minimum section above will also occur in the Do 

Something. In addition to these changes, there will also be further alterations to the highway 

network in the Do Something to accommodate the tram. These further changes include: 

 Removal of traffic lanes to accommodate segregated running particularly on High Street 

Deritend5; 

 Changes to signal junctions to allow tram priority; 

 Closure of New Canal Street to through traffic. 

Outline of the Economic Case 

1.21 The Economic Case is structured in line with the DfT’s requirements. The following chapters 

address: 

 Chapter B2 - the economic appraisal inputs  

 Chapter B3 – the economic appraisal assumptions and results, along with sensitivity testing 

of the appraisal results  

 Chapter B4 - the social impacts of the scheme 

 Chapter B5 - the scheme’s impacts on the environment 

 Chapter B6 - the distributional impacts of the scheme 

 Chapter B7 - summarises the scheme’s Value for Money 

                                                           

5 Note there are currently proposals to transform Digbeth High Street into a Public Transport Corridor, 
with a focus on the urban realm of the area. 
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B2. Economic Appraisal Inputs 
Introduction 

2.1 The economic appraisal of the Birmingham Eastside Extension has been undertaken based 

upon the requirements set out in DfT’s guidance (WebTAG). The impact of the scheme on 

demand, user and non-user benefits, revenue, capital costs, renewal costs and operating costs 

have all been incorporated into the appraisal. This chapter outlines the key inputs for the 

appraisal. 

Demand 

2.2 The forecast change in Metro demand from the implementation of the scheme is a key driver 

of user benefits, revenue change and benefits to society and the environment. PRISM – the 

strategic transport model of the West Midlands – has been used as the basis for modelling and 

forecasting benefits for this scheme. The PRISM model forecasts the total demand for private 

and public transport across the study area. 

2.3 To assign the PT element of the PRISM model demand (base and future year), the WMCA’s 

public transport (PT) VISUM model has been used. The PT VISUM model has been updated in 

order to have a direct interface with the updated PRISM forecasts. The updated PT VISUM 

model aims to better reflect current demand levels and the most recent forecasts of demand, 

and therefore provide a better estimate of the benefits associated with the Midland Metro 

extension compared to the previous model version. 

2.4 The forecast years of the model are 2021 and 2031. There are three modelled time periods – 

AM peak (7am – 9am), Off-Peak (10am - 12pm) and PM peak (4pm - 6pm). 

2.5 The demand forecasts used in the VISUM model are consistent with the PRISM model which 

has been used to provide the base and forecast year total demand matrices. Further details on 

the approach are set out in the Modelling Technical Note submitted to DfT6. 

                                                           

6 Steer Davies Gleave (February 2016) Midland Metro Public Transport Modelling Approach  
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2.6 The PT VISUM model includes all relevant forecast demand uplifts to represent specific local 

developments not included in the strategic PRISM model, such as for Curzon Street 

Masterplan (including Eastside), Paradise Circus and Arena Central. Table 2.1 details the 

developments included. 

Table 2.1: PT VISUM Developments 

Modelled year 

Demand Updates Description 2021 2031 

HS2 
Included based on data from HS2 PLANET framework model (June 
2014)  

Eastside and Curzon 
Street 

Included based on Birmingham Curzon HS2 Masterplan (February 
2014)

30% 50% 

Paradise Circus Included based on Paradise Circus Transport Assessment 54% 100% 

Arena Central Included based on TfWM inputs and SDG trip rate estimates  

Hagley Road Conversion of 200 apartments  

Auchinleck Mixed use development – 300 room hotel, restaurants & bars  

Bath Court Student apartment block – 435 students housed  

Beneficial Building 100-bed hotel, restaurant and café  

Broadway 250 new apartments  

Granville Lofts 119 new homes  

Landsdowne House Residential complex – 206 new homes  

2.7 The impact of HS2 on local demand patterns has been taken into account in the PT VISUM 

model for the 2031 modelled year. HS2 has not been represented in the network model; 

however its local trip distribution is incorporated into the demand matrices, based on figures 

published by HS2 Ltd. This includes the additional public transport trips generated/attracted 

by the two HS2 stations within the West Midlands: HS2 Curzon Street and HS2 Interchange. 

Since a proportion of these trips are expected to be abstracted from classic rail stations – New 

Street and Birmingham International – the corresponding reduction in trips to/from these 

stations due to introduction of HS2 is also taken into account. For further information please 

refer to the High Speed 2 section of Chapter B1. 

2.8 The Midland Metro annual patronage in 2015 was around 5 million passengers. Following the 

opening of the Birmingham City Centre Extension (BCCE) on 30th May 2016 the Metro demand 

increased by 26.3% reaching an annual patronage estimate of 6.1 million passengers. 

Following the introduction of door counters, it has been identified that around 16% of 

passengers are not currently being recorded. Including this, the annual patronage is now 

estimated to be in the region of 7.5 million passengers by the end of the 2016/17 financial 

year.  
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2.9 Figure 2.1 below presents the Metro forecast demand for the Birmingham Eastside Extension 

in the opening year (2023) and 2031. The figure shows the demand forecasts for the current 

operation (Wolverhampton to New Street), the Do Minimum (Edgbaston Extension) and the 

Do Something (Eastside Extension). For the Eastside Extension the demand is split to show 

which of the Metro lines is contributing the demand (of the three 5 tram per hour lines). 

Figure 2.1:  Opening year (2023) and 2031 forecast demand – Base, Do Minimum and Do Something scenarios 
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2.10 Table 2.2 presents the estimated Metro demand for the Eastside Extension compared with the 

Do Minimum. The 2016 Metro demand is estimated to be around 7 million. The Metro has 

seen significant growth since the extension to New Street Station, and it is assumed this is still 

in a period of ramp up. The demand growth to the opening year DM demand of 13 million is 

driven by the continued patronage increases as a result of the extension from Snow Hill to 

New Street Station and the further extension to Edgbaston, as well as the increase in 

frequency from 7.5 tph to 10 tph. The extension to Eastside is forecast to result in a further 

0.1m trips in the opening year. As described in the Journey Time Benefits section later in this 

chapter the demand and benefits between 2021, 2026 and 2031 have been profiled to 

account for the introduction of HS2 in 2026. In 2026 there is a step change in demand and 

benefits to account for the high speed service and the demand generated as a result of this. 

Therefore between 2021 and 2026 demand growth is relatively stable. By 2031 the additional 

demand generated by the Eastside Extension reaches 8 million trips.  

Table 2.2: Midland Metro Demand Forecasts 

   Year    Scenario Annual Patronage (m) 
Additional Demand  

(DS vs DM) 

Opening year 
(2023)  

   Do Minimum 13.4 
0.1 

   Do Something 13.5 

2031  
   Do Minimum 16.4 

8.0 
   Do Something 24.4 

Journey Time 

2.11 The generalised journey times (GJT) have been calculated based on various attributes 

extracted from the PT VISUM model, such as in-vehicle times (IVT), wait times, access and 

egress times, walk times and number of transfers. Journey ambience is accounted for in this 

equation: in order to represent the relative attractiveness of travelling by tram in comparison 

to bus, the tram IVT has been multiplied by a factor of 0.95 and rail IVT by 0.9. 

2.12 The use of these factors is common practice across other light rail schemes in the UK. For 

example, Manchester Metrolink has shown that a 5% lower relative weighting of the in-vehicle 

time for the proposed rapid transit scheme as compared to bus in-vehicle time is common. 

2.13 For the TfWM model being used to appraise the Midland Metro extension as part of this study 

there is a good case for using a similar approach that incorporates a lower IVT weighting for 

the Midland Metro mode. The proposed Midland Metro extension will offer an improved 

public transport option with a better quality of service, higher reliability, improved public 

transport information and ambience of travel. The Midland Metro IVT factor is between that 

of rail (0.90) and bus (1.0) which is considered to be a reasonable assumption. These factors 

are used in the base model and this model calibrates well. 

2.14 As documented in the TfWM VISUM Calibration Study7, research conducted in the local area 

provides further support for these factors. This study included stated preference market 

research surveys to establish public transport passenger’s preferences and values for 

calibration in the VISUM public transport assignment model. 

                                                           

7 TfWM (formally Centro) VISUM Calibration Study, Jacobs Consultancy, February 2004 
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Journey Time benefits 

2.15 The extension to Birmingham Eastside will offer benefits to users in the form of journey time 

savings. Currently there is relatively little public transport provision along the scheme corridor. 

Extending the Metro line to Birmingham Eastside will reduce journey times between 

Birmingham’s key rail termini, the coach station and the city centre. It will provide a seamless 

journey experience for passengers served by Midland Metro Line 1.  

2.16 To calculate the user benefits resulting from these journey time savings the access, egress, 

walk and wait time have all been multiplied by a factor of two to represent users’ preference 

to be travelling rather than walking or waiting for transit (interchanging). The combination of 

these attributes produces GJT matrices, which are used to populate the Department for 

Transport’s standard software, TUBA, which is used to calculate user benefits consistent with 

WebTAG. 

2.17 In order to ensure sensible results are being produced by TUBA a number of checks are 

performed post running. These include how much demand is affected by any warnings that 

arise, which zones are affected by any warnings and their proximity to the route, and whether 

the journey time changes are reasonable. 

2.18 As the PT VISUM model only provides forecasts for two-hour time bands in the AM peak, Off-

Peak and PM peak, expansion factors are used to forecast demand across the whole day. 

2.19 These are calculated from observed 2011 bus demand data for the region, which is also the 

source of the annualisation factor. The demand profile is applied to all PT demand in the West 

Midlands. Since Bus patronage accounts for 90% of total PT demand in the West Midlands and 

given the unavailability of equally fine grained rail and Metro time profile data, application of a 

bus demand profile to total PT demand is considered appropriate. 

2.20 The factors are calculated using the weekday observed bus demand to expand from the 

modelled two-hourly period to the daily period. For example, for the AM peak the demand in 

the period between 7am and 9am is compared to the demand observed between 7am and 

9.30am, this gives the expansion factor for the AM peak. The same methodology is applied to 

the Off-Peak and PM peak. To annualise this daily demand a factor of 303.1 is used. From the 

2011 bus data a factor of 0.83 was derived to transition from an average weekday to an 

average day (including weekends and public holidays). This factor is applied to 365, resulting in 

an annualisation factor of 303.1.  

Table 2.3: Expansion and annualisation factors applied 

Time Period Duration Modelled Period Expansion Factor 

AM Peak 07:00 – 09:30 07:00 – 09:00 1.19 

Off-Peak 
09:30 – 16:00,  

18:00 – 07:00 
10:00 -12:00 4.56 

PM Peak 16:00 – 18:00 16:00 – 18:00 1.00 

Annualisation   303.1 

2.21 Table 2.4 shows the forecast user benefits in the opening year (2023) and forecast year of 

2031.  
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Table 2.4: User Benefits (£000s, 2010 prices) 

Time Period 2023 2031 

AM (07.00-09.30) 58 503 

Inter-Peak 731 2,104 

PM (16.00-18.00) 8 364 

Total 796 2,972 

Totals may not match due to rounding 

2.22 The introduction of HS2 in 2026 has been incorporated into the benefits calculation. As stated 

above, the modelled forecast years are 2021 and 2031. HS2 is assumed to come into operation 

in 2026. HS2 demand is therefore not included in the 2021 forecasts, but is included in the 

2031 forecasts. There is a need to account for the step change in demand caused by the 

introduction of HS2 in the period between modelled years. To do this, the average percentage 

growth in demand between 2021 and 2031 was calculated using the PRISM models without 

HS2, this growth was applied to the TUBA benefits between 2021 and 2025. The growth was 

applied backwards to estimate the benefits profile between 2031 and 2026. The resulting 

difference between 2025 and 2026 benefits is considered to be the step change caused by the 

introduction of HS2. The impact of HS2 adjustment has been applied in both the Do Minimum 

and Do Something scenarios. 

2.23 As is conventional for rapid transit schemes, user impacts have not been modelled during the 

construction period. Compared to the sixty year benefits stream the construction impacts are 

relatively small, occur for a limited period, have isolated geographic impacts, and will as far as 

possible be mitigated through the Management Case. It is not considered a proportionate 

approach to model these impacts given their impact on the Economic Case. Moreover, until 

funding for the scheme has been secured there is insufficient information regarding the 

programme of construction to generate reasonable estimates of transport user impacts. 

2.24 It is not anticipated that these will be material to the overall case given the wider changes due 

to the construction of HS2 Curzon Street station and the nature of the proposed route. 

Sensitivity testing has been undertaken to assess the robustness of the case to lower levels of 

benefits. 

Non-user benefits 

2.25 The introduction of the Midland Metro extension will have an impact on the number of car 

kilometres driven. A change in the number of car kilometres has a number of impacts, 

including a change in road congestion experienced by highway users, noise levels, greenhouse 

gas emissions, number of accidents and local air quality. 

2.26 To calculate the non-user benefits two methods are employed, both using outputs from 

Birmingham City Council’s city centre SATURN highway model in conjunction with forecast 

demand levels in the network-wide public transport PRISM model. 

2.27 To calculate the change in highway time benefits, highway operating cost benefits and indirect 

tax benefits as a result of the Eastside Extension the outputs from the SATURN model were fed 

into TUBA. 

2.28 To calculate the monetised benefits of changes to infrastructure, accident, local air quality, 

noise and greenhouse gases the change in car kilometres was used from the SATURN highway 
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model. This change in car kilometres was combined with WebTAG values for Marginal External 

Costs (WebTAG Table A5.4.2) to monetise these benefits as a result of the scheme. 

2.29 As presented in Table 2.5, the introduction of Midland Metro leads to a slight increase in 

highway kilometres in 2023 due to re-routing. 

2.30 In 2023 there are some highway disbenefits as a result of the scheme largely due to the 

removal of capacity on High Street Deritend and the closure of Curzon Street. A number of 

other factors contributing to the disbenefits to highway users in 2021 include: 

 In the 2021 modelled year many of the major residential/commercial developments in the

corridor are not open, therefore mode shift is relatively small. By 2031 most of these

developments have come forward.

 In the 2021 modelled year Moor Street Queensway is open to general traffic. Since the

Metro crosses the highway, vehicles on this road may experience disbenefits. By 2031 this

becomes a PT only corridor as part of the HS2 Connectivity Package.

 Compared to the Do Minimum, passengers on the section of the existing line between

Edgbaston and New Street experience some disbenefit with the move from 10tph to the 5-

5-5 service.  As a result there is negative mode shift compared to the DM i.e. people are

moving back into their cars from the Metro.

 The modelled PT network experiences congestion in the DM therefore not allowing for

much slack.

 Garrison Circus and Curzon Circus junctions have not been upgraded in the 2021 model but

are in 2031, hence experience more disbenefit in 2021.

2.31 By 2031 there is a reduction in the number of highway kilometres travelled and hence positive 

non-user benefits. 

Table 2.5: Non-User Benefits 

2023 2031 

Highway KMs change (000s KMs) 13.8 -33.0

Non-user benefits (£000, 2010 prices) -13.3 27.9

Indirect taxation (£000, 2010 prices) 84.6 429.2

Revenue 

2.32 Table 2.2 demonstrates that the Metro extension will generate a significant demand increase. 

This increase in patronage will result in a rise in ticket sales. 

2.33 Based on stop to stop demand matrices extracted from VISUM and using 2016 fares, a 

revenue model has been developed based on the distribution of different fares purchased. 

This model has been calibrated based on 2016 ticket sales data. 

2.34 In order to encourage short distance trips within central Birmingham (hop on hop off) a £1 

fare structure within the city centre has been introduced following the opening of the 

Birmingham City Centre Extension. As the network model does not allow testing of this 

scenario directly in VISUM the effect of this has been tested using the revenue model,  

applying a price elasticity of demand from PDFH v5.1 Table B0.3. The price elasticity of 

demand is used to calculate the effect on demand of the fare changing from £2.50 to £1.00 in 

the city centre, using the following formula: 

𝐼
𝐹= (

𝐹𝑛𝑒𝑤
𝐹𝑏𝑎𝑠𝑒

)

𝑓𝑡 
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Where: 

IF is the change in demand due to changes in the fare; 

Fnew is the new average fare; 

Fbase is the base average fare; and 

Ft is the overall fare elasticity. 

2.35 The demand in the stop to stop matrices is then adjusted in the city centre zone to account for 

the new fare. The product of the stop to stop matrices and fare matrices is then calculated and 

the revenue is then proportioned to different ticket types based on 2014 Midland Metro ticket 

sales data. Assumptions are then applied to specific ticket types including: 

 Child fares are 50% of adult fares; and 

 Pre-paid fares of 50% of single fares. 

2.36 The table below shows the estimated revenue for the Do Minimum and Do Something, and 

the incremental revenue. Here the DM is the Metro operation to Edgbaston, and the DS 

includes the extension to Eastside. In both the DM and DS the adjustments described above 

for the city centre £1 fare structure are made  

Table 2.6: Revenue Model Outputs 

 BEE 2023 2031 

  DM DS Increment DM DS Increment 

Revenue (£m) £23.35 £24.42 £1.07 £25.94 £33.72 £7.77 

2.37 A proportion of the Metro demand will result from passengers transferring from bus to Metro.  

Based on evidence captured for the introduction of Line 18, 42% of Metro demand previously 

used bus. Applying this assumption, the estimated impact on bus revenue is a reduction of 

£0.4m and £3.3m in 2023 and 2031 respectively. 

2.38 It is anticipated that bus operators will respond commercially to the introduction of Metro to 

protect their profit margins. For example, some bus services/routes may be extended or 

amended to reflect the resultant pattern of bus demand. Bus operators may also choose to 

change their fleet mix to better reflect demand, or may compete with Metro on price or 

quality grounds. However, given bus market deregulation and the range of potential bus 

operator responses, there is considerable uncertainty about how they will react to the 

introduction of Metro along the Edgbaston corridor. 

2.39 In light of this uncertainty, sensitivity testing has been undertaken to assess the robustness of 

the case to lower levels of private sector public transport revenue. The results of these tests 

are reported in Test 6 in the Sensitivity Tests section of Chapter B3. 

Capital Costs 

2.40 The extension of Midland Metro is forecast to cost £112.3m in 2010 prices. These costs are 

spread over the period from 2017 to 2023 as the implementation of the scheme progresses. 

The tram costs account for the procurement of seven trams and battery equipment.  

2.41 The spend profile of capital costs for the scheme are shown in Table 2.7.  

                                                           

8 TfWM (formally Centro) (2000) Midland Metro: Monitoring the Impacts 
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Table 2.7: Capital Costs Spend Profile (£m, 2010 prices) 

 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total 

Midland Metro  -     -     -    2.9  16.0  27.8  21.4  17.1  3.7 88.8 

Tram  -     -     0.1  2.2 7.1  7.1  5.3 1.7 - 23.5 

Total  -     -    0.1   5.0  23.1   34.9  26.6   18.8 3.7 112.3 

Total may not match due to rounding 

Renewal Costs 

2.42 Lifecycle Renewal Cost estimates for the Eastside Extension infrastructure have been 

produced. These costs include labour, plant, material, subcontractor and other costs 

associated with providing the works. An allowance has also been made to reflect the 

preliminary costs that would be recovered by any main contractor carrying out the works.  

2.43 It is estimated that infrastructure renewals will cost £14.7m (2010 prices) for the appraisal 

period. Renewal costs have also been included for the replacement of the tram fleet 30 years 

after scheme opening (£5.06m, 2010 prices). 

Operating Costs 

2.44 The extension of Midland Metro to Birmingham Eastside will be associated with an increase in 

operating costs resulting from increased mileage, staffing and maintenance costs. The 

increment in these costs has been calculated, based upon the current Midland Metro Line 1 

operating costs, comparing the forecast operating costs for the route between 

Wolverhampton and Edgbaston (the Do Minimum), with the routes between Wolverhampton, 

Edgbaston and Birmingham Eastside.  

2.45 The extension to New Street station is now open, it is estimated that the operating costs will 

be £9.8m per year (2010 prices). The extension to Edgbaston is anticipated to add an 

additional £1.2m in annual operating costs. With the opening of the extension to Eastside, the 

total operating costs are estimated to be £12.7m per year, an increase of £1.7m compared to 

the Do Minimum. 

2.46 Table 2.8 presents the breakdown of the operating cost estimates. 

Table 2.8: Operating Cost Estimates (£m, 2010 prices) 

 Do Minimum Do Something Increment 

Staff 7.28 8.40 1.12 

Power 0.83 0.88 0.05 

Overheads 1.15 1.34 0.19 

Maintenance 1.77 2.11 0.34 

Total 11.02 12.72 1.70 

Totals may not match due to rounding 
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B3. Economic Appraisal Assumptions & 
Results 
Introduction 

3.1 The inputs outlined in the previous chapter have been incorporated into the economic 

appraisal. This chapter outlines the key appraisal assumptions and presents the benefit-cost 

ratio (BCR). A number of sensitivity tests have been undertaken to test how variations in 

certain inputs can affect the BCR. The description and results of these sensitivities are 

presented at the end of the chapter. 

Appraisal Assumptions 

Opening Year & Appraisal Duration 

3.2 The extension is expected to open in 2023. Apart from capital costs which are spent prior to 

opening, appraisal inputs have only been included from this opening year.   

3.3 The scheme has been appraised over a 60 year period of benefits, from the point when the full 

scheme is open in 2023, and the years in which costs are incurred prior to opening. 

Values of Time 

3.4 The values of time used in the appraisal are in line with WebTAG guidance, using the July 2016 

Databook Table A1.3.1. The vehicle category assumed for the Metro is Personal Service 

Vehicle (PSV), since the Light Rail values of time are heavily influenced by London 

Underground. Sensitivity Test 1 later in this chapter assesses the impact of changes to the 

VoTs on the Business Case. Sensitivity Test 2 estimates the impact of using the draft VoTs 

currently proposed by the Department for Transport. 

Optimism Bias 

3.5 As recognised in WebTAG, the level of optimism bias reduces as the development of a scheme 

progresses. As the Birmingham Eastside scheme has undergone significant refinement, and 

evidence of costs is available from the current construction of the Midland Metro extension to 

New Street Station, an optimism bias value of 20% has been applied to the Midland Metro 



Birmingham Eastside Extension | Economic Case 

 

B-18 

 

extension capital costs. This is in addition to the allowance for the quantified risk assessment 

(for which the p80 value has been used). 

3.6 The estimated cost of the purchasing of new trams has received a 6% optimism bias allowance 

recognising that WMCA has an existing contractual relationship with the tram supplier. 

3.7 In the absence of definitive guidance on operating cost optimism bias in WebTAG, a 1% 

optimism bias has been applied based on the rail appraisal guidance. 

Price Basing 

3.8 All prices have been re-based to 2010 prices, using a GDP deflator, consistent with DfT 

guidance.  

Real Growth 

3.9 All values in the appraisal are in 2010 real prices. For certain inputs real growth has been 

assumed, which represents the growth in prices once inflation has been accounted for.  

3.10 A real growth profile of 1% per annum has been applied to all capital costs to represent real 

growth in construction prices. This is applied on top of the inflation assumption of RPI for 

consultancy costs, and the EC Harris tender price index for construction costs. Up to 2037, 

operating costs and renewals have also been grown by a real growth rate of 0.8% per annum. 

No real growth has been applied to revenue as there is an assumption that fares will not 

change in RPI real terms and that the revenue modelling captures any demand changes, 

therefore the total revenue should not include any real growth. 

Discounting 

3.11 All costs and benefits have been discounted to 2010. As required by the Treasury Green Book, 

a discount rate of 3.5% per annum has been applied for the next thirty years, with the rate 

reducing to 3.0% from then on. 

Treatment of Metro Revenue and Operating Costs 

3.12 It is assumed in the appraisal that the operation of the Midland Metro will be taken in house in 

October 2018, and the concession will not be re-let. Therefore this is reflected in the 

treatment of revenue in the appraisal. As a consequence, Metro revenues (and revenue risk) 

and operating costs are associated with the public sector in the appraisal. 

Results 

3.13 Based on the inputs and assumptions described in the previous two chapters, the scheme 

offers high value for money with a benefit cost ratio (BCR) of 4.8:1. The net present value 

(NPV) over the appraisal period is £77m. The TEE, PA and AMCB tables are presented in 

Chapter 7. 
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Table 3.1: Benefit Cost Ratio – Central Case 

BENEFITS £m PV (2010) 

Commuter Journey Time Benefits 24.2 

Other Journey Time Benefits 186.2 

Business Journey Time Benefits -32.8 

Non-User Benefits 1.0 

Private Revenue -66.6 

Indirect Tax -14.7 

COSTS £m PV (2010) 

Public Operating Costs -47.1 

Capital Costs -132.0 

Public Transport Revenue 158.7 

Highway Infrastructure 0.1 

APPRAISAL 
 

Present Value of Costs (PVC) -20.4 

Present Value of Benefits (PVB) 97.3 

Net Present Value (NPV) 76.9 

Benefit Cost Ratio (BCR) 4.8:1 

Sensitivity Tests 

3.14 The benefit-cost ratio is based on the best estimates currently available of the costs and 

benefits of the scheme. However, these are, by definition, estimates and therefore it is 

appropriate to assess the sensitivity of the appraisal result to changes in key inputs. It should 

be noted that by bringing the operation of the Metro in-house, the present value of costs is 

small relative to the scheme benefits and, therefore, the BCR is relatively sensitive to changes 

to costs, revenues and benefits. 

Test 1 - Value of Time (VoT) 

3.15 The calculation of monetised user benefits in TUBA is driven by the value that users attribute 

to their time. In the central case, outlined in Table 3.1, the user benefits are calculated using 

Values of Time (VoT) specified in WebTAG.  

3.16 In line with the Department for Transport’s requirements, sensitivity tests have been 

undertaken to test the impact of increasing and decreasing the VoT by 25%. The following 

sensitivities have been tested: 

 A. Increase work VoT by 25% 

 B. Decrease work VoT by 25% 

 C. Increase non-work VoT by 25% 

 D. Decrease non-work VoT by 25% 

3.17 Figure 3.1 shows the change in the user benefits of each sensitivity test in comparison with the 

central case. It is clear that changing the work VoT has a minimal impact on the user benefits, 

causing approximately a 1% change. This is expected, given that the assumed proportion of 
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passengers using the Metro for work purposes is small (less than 2% for each modelled time 

period, based on WebTAG).  

3.18 Changing the non-work VoT by +/-25% has a more significant impact on the user benefit 

results. This is due to the fact that the majority of Metro passengers use the service for 

commuting or leisure, non-work purposes.  

Figure 3.1:  VoT Sensitivity Test Results 

 

3.19 The changes in user benefits have been tested in the appraisal, and the resulting BCRs are 

shown in the Table 3.2 below. It is clear that varying the work VoT used to calculate the user 

benefits has little impact on the scheme’s value for money, with an increase of 25% producing 

a BCR of 5.0:1 and a decrease of 25% resulting in a slight decrease to the BCR (4.5:1). A 

reduction of 25% on non-work VoT has a more significant impact, reducing the BCR to 1.7:1. 

An increase of 25% on non-work VoT increases the BCR to 7.9:1. These results reflect the 

nature of the scheme, which is to provide journey time benefits through improved accessibility 

and connectivity to, from and within central Birmingham.   

Table 3.2: VoT Sensitivity Results 

£m PV (2010) 
Test A 

+25% work VoT 

Test B 

-25% work VoT 

Test C 

+25% non- work 
VoT 

Test D 

-25% non-work VoT 

Present Value of 
Costs (PVC) 

20.4 20.4 20.4 20.4 

Present Value of 
Benefits (PVB) 

102.6 91.1 159.9 35.1 

Net Present Value 
(NPV) 

82.3 70.7 139.6 14.8 

Benefit Cost Ratio 
(BCR) 

5.0:1 4.5:1 7.9:1 1.7:1 
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Test 2 – Draft VoTs 

3.20 The Department for Transport (DfT) has proposed new values of time. The proposed values 

have been issued as draft. To quantify the impact of the proposed VoTs on the Midland Metro 

extension they have been applied to the TUBA economics file to estimate the sensitivity of the 

central case of these different VoTs. The table below shows that doing so has a small impact 

on the scheme performance, reducing the BCR from 4.8:1 to 3.5:1. This results from a forecast 

reduction in journey time benefits of around 5%. 

Table 3.3: Draft VoT Sensitivity Results 

BENEFITS £m PV (2010) 

Commuter Journey Time Benefits 59.5 

Other Journey Time Benefits 127.1 

Business Journey Time Benefits 34.9 

Non-user benefits 1.0 

Private Revenue 66.6 

Indirect Tax 14.7 

COSTS   

Public Operating Costs -47.1 

Capital Costs -132.0 

Public Transport Revenue 158.7 

Highway Infrastructure 0.1 

APPRAISAL   

Present Value of Benefits (PVB) 71.4 

Present Value of Costs (PVC) -20.4 

Net Present Value (NPV) 51.1 

Benefit Cost Ratio (BCR) 3.5 

Test 3 - Optimism Bias 

3.21 The level of optimism bias to apply to scheme capital costs is dependent on the stage of the 

scheme’s development. A sensitivity test has been undertaken where the optimism bias 

applied is increased from 20% to 40%. By increasing the capital costs optimism bias, the value 

for money reduces the BCR to 2.5:1. 

Table 3.4: Optimism Bias Sensitivity Results 

 
Optimism Bias Sensitivity Results 

£m PV (2010) 

Present Value of Costs (PVC) 39.1 

Present Value of Benefits (PVB) 97.3 

Net Present Value (NPV) 58.2 

Benefit Cost Ratio (BCR) 2.5:1 

Test 4 –City Centre Benefits 

3.22 The introduction of the Eastside extension will provide high quality public transport in central 

Birmingham and offer convenience to those making trips within the city centre, through its 
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frequency, step-free access, accessibility to key locations near to the stops, and a £1 city 

centre fare. 

3.23 The platform/software in which the network model has been built – VISUM – is better able to 

capture the impacts of transport networks of a wider geography than a city centre. The city 

centre zones contain a larger than average cluster of attractors, both in terms of density and 

size, when it comes to business, employment and leisure opportunities. These opportunities 

are anticipated to generate more trips across the day, than occur across the network as a 

whole, and attract short hop trips within the city centre.   

3.24 Informed by data provided by TfGM for Manchester Metrolink, an estimate has been made of 

the uplift in Metro trips in the city centre, leading to an increase in user benefits of around 1%. 

The central case for this Business Case does not include any uplift in benefits in the city centre. 

This sensitivity test assesses the impact of the 1% uplift in city centre benefits. This accounts 

for short hop trips that are not currently captured in the modelling platform.  

3.25 The result of including this 1% uplift are presented below, the test results in an increase in 

demand and revenue. The BCR increases from 4.8:1 to 9.0:1. 

Table 3.5: City Centre Benefits 

 
City Centre Benefits Sensitivity Test 

£m PV (2010) 

Present Value of Costs (PVC) 18.2 

Present Value of Benefits (PVB) 163.6 

Net Present Value (NPV) 145.4 

Benefit Cost Ratio (BCR) 9.0:1 

3.26 A comparison of the BCRs for the first four sensitivity tests with the central case is presented 

in Figure 3.2. 

Figure 3.2: Sensitivity Test Comparison 
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Test 5 - Weakening the Value for Money 

3.27 The BCR calculated for the central case (4.8:1) demonstrates very high value for money (being 

above 4.0:1) according to the categorisation of BCRs produced by the Department for 

Transport.  

3.28 Sensitivity testing has been undertaken to determine the decrease in benefits and revenue 

and increase in costs that would be required for the BCR to reduce below 2.0:1, and therefore 

the scheme would represent ‘medium’ value for money, rather than ‘high’. 

 A reduction in benefits of £57m PV (59% reduction) over the appraisal period would be 

required to reduce the BCR to under 2.0:1. This would reduce the net present value to 

£19m. 

 A reduction in revenue of £38m PV (24% reduction) over the appraisal period would be 

required to reduce the BCR to under 2.0:1. This would reduce the net present value to 

£55m. 

 Alternatively, an increase in costs of £47m PV (38% increase) would be necessary to reduce 

the BCR to under 2.0:1. The net present value would reduce to £30m. 

3.29 This sensitivity test demonstrates that the value for money of the Eastside Extension is 

resilient to relatively large detrimental changes in costs, revenues and benefits. 

Test 6 – Demand Extraction from Bus 

3.30 In the central case, it is assumed that 42% of the passengers travelling on Metro have switched 

from using the bus and as a consequence that 42% of the increase in revenue from Metro is 

abstracted from bus. The Revenue section in Chapter B2 describes the assumptions driving this 

percentage. 

3.31 To assess the impact of changes to this assumption sensitivity tests were run assuming +/- 10% 

of this abstraction level. Therefore, it was tested that: 

 32% of Metro passengers are abstracted from bus 

 52% of Metro passengers are abstracted from bus 

3.32 These results are shown in Table 3.6 below. 

Table 3.6: Demand Extraction from Bus Sensitivity Test Results 

 

32% Bus Abstraction Sensitivity 
Test 

£m PV (2010) 

52% Bus Abstraction Sensitivity 
Test 

£m PV (2010) 

Present Value of Costs (PVC) 20.4 20.4 

Present Value of Benefits (PVB) 110.7 83.9 

Net Present Value (NPV) 90.3 63.5 

Benefit Cost Ratio (BCR) 5.4:1 4.1:1 
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B4. Environmental Impacts 
Introduction 

4.1 Beyond the economic implications of the scheme, this chapter assesses the environmental 

impacts of the scheme. Noise, emissions, landscape, townscape, heritage, biodiversity and 

water quality are all considered. 

4.2 Overall, the scheme is intended to reduce the impacts on the environment by encouraging 

increased use of public transport and mode shift from car. 

Noise & Emissions 

Noise 

4.3 The greatest noise impact will occur during the construction of the Metro extension. The noise 

impact will be isolated to the areas around the works, and attempts will be made to minimise 

the intensity through screening and regulated construction hours. The Code of Construction 

Practice will seek to minimise noise impacts during construction.  

4.4 When in operation, trams are a relatively quiet mode of transport as they are powered by 

electric motors which are generally quieter than diesel or petrol powered engines. Given that 

in the longer term it is forecast that there is likely to be some mode shift from car as a result of 

the scheme, there may be a slight reduction in noise levels. The economic impact of the 

change in highway noise is calculated as part of the non-user benefits, as described in Chapter 

B2. It is estimated to be negligible, at less than £60,000 (PV 2010 prices).  

Local Air Quality 

4.5 The trams will be electrically powered and therefore will produce no direct emissions, though 

depending on the nature of the electricity generation there may be associated emissions at 

the point of generation. This offers an improvement in comparison with cars and buses, whose 

combustion engines produce emissions and particulate matter locally. As a result of the slight 

decrease of vehicle kilometres in the longer term due to mode shift, there may be a slight 

decrease in local emissions levels. The economic impact of the improvement in local air quality 
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is assessed as part of the non-user benefits in the appraisal, described in Chapter B2. It is 

estimated that there will be no impact on local air quality.  

4.6 During construction, there is likely to be a temporary reduction in local air quality. This will be 

mitigated by adherence to the Code of Construction Practice.  

Greenhouse Gases 

4.7 The extension of public transport to Birmingham Eastside will encourage some mode transfer 

from private cars to the tram. While the tram will still produce some carbon emissions due to 

electricity generation, per passenger kilometre public transport is a more carbon efficient 

means of transport than private car. Moreover, electricity generation is captured within the 

EU Emission Trading Scheme and therefore the environmental impact of additional electricity 

generation is internalised within the cost of wholesale electricity and should not, therefore, be 

double-counted as a benefit. 

4.8 The impact on greenhouse gases has been valued as part of the non-user benefits in the 

economic appraisal. The forecast slight decrease in highway vehicle kilometres results in a 

negligible economic benefit of less than £220,000 (PV 2010 prices).  

Landscape, Townscape & Heritage 

Landscape 

4.9 The scheme is being introduced in central Birmingham, an urban area. Therefore, there will be 

no impact on landscape. 

Townscape 

4.10 During construction of the scheme, there will be temporary negative effects on the townscape 

of the area, however these will be mitigated with considerate siting of temporary installations 

and timing of works.  

4.11 The extension of the tram will also have a permanent change on the surrounding townscape, 

however, the proposals will seek to complement the environment (which will be more 

significantly transformed compared to today by the wider investment in HS2 Curzon Street 

station and associated redevelopment proposals).  

4.12 The tram is becoming part of the urban infrastructure in Birmingham city centre (with the 

extension to New Street station) and, therefore, this scheme would only be extending that 

impact to Birmingham Eastside. Where possible, overhead lines will be incorporated into 

existing street infrastructure and catenary free sections will be considered as part of the 

ongoing design process. Therefore, there is estimated to be no impact on Townscape as a 

result of the scheme. 

Heritage 

4.13 There are 32 statutorily listed structures, two conservation areas and 43 locally listed buildings 

and known archaeological sites within the EIA study area (200m from centre line of the tram 

route). There are no monuments, registered parks and gardens, or battlefields in the study 

area. None of the buildings proposed for demolition are statutorily listed. 

4.14 The medieval settlement focused around St Martin’s Church extended well into the Digbeth 

area. Excavations in advance of the Bullring shopping centre have confirmed the below ground 

survival of important medieval deposits around this area of Birmingham. It is therefore 
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possible that the BEE Scheme will impact upon undesignated buried archaeology during the 

initial Ground Investigation (GI) and construction phase. 

4.15 Mitigation and control measures for archaeology and built heritage will be considered during 

the design, construction and operation of the BEE Scheme. Therefore, it is anticipated that the 

introduction of Midland Metro will have no impact on heritage. 

Biodiversity & Water Environment 

4.16 There is not anticipated to be any impact on biodiversity and existing drainage and water 

management treatment of surface run-off from the highway is anticipated to protect the 

water environment. Surface water conditions could be negatively affected by construction 

dust or spillages. However, with the use of good practice construction methods, these will not 

be significant.  

4.17 Therefore, the scheme is assumed to have no impact on biodiversity and water environment.    

Conclusion 

4.18 The environmental impacts of the scheme are summarised in the table below. 

Table 4.1: Summary of Environmental Impacts 

Environmental Impact Assessment 

Noise £0.056m PV benefit over appraisal 

Local Air Quality No Impact 

Emissions £0.217m PV benefit over appraisal 

Landscape Not applicable 

Townscape No Impact 

Heritage No Impact 

Biodiversity No Impact 

Water Environment No Impact 
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B5. Social Impacts 
Introduction 

5.1 The extension of Midland Metro will have a number of social impacts, as the journey 

experience and accessibility for the user will improve. An assessment of these implications is 

provided in this chapter.   

Accessibility 

5.2 The Midland Metro extension will improve accessibility by providing direct access to/from 

Birmingham Eastside with Birmingham New Street, Snow Hill and HS2 Curzon Street stations, 

as well as other locations along the existing Line 1. Without the extension, this important 

cultural and commercial area would have limited public transport offer restricting access and 

limiting potential movement of people to/from the area. The new extension will remove the 

need for passengers to interchange and/or switch modes, enabling a seamless journey.  

5.3 The journey time benefits, which will accrue to both new and existing passengers as a result of 

the extension are presented in Chapter B2. Overall, the impact on accessibility is assessed as 

being moderate beneficial.  

Reliability 

5.4 Midland Metro has a strong record of service reliability (exceeding its 98% target for the year 

October 2014 to September 2015) and offers journey time certainty for users due to its 

segregated sections. This supports the regulation of services along Line 1, and its junction 

priority. This provides a clear benefit compared to bus services that operate on extensive 

sections of highway in mixed traffic. Therefore, it is anticipated that the extension will have 

moderate beneficial reliability impacts for passengers. 

Security 

5.5 Midland Metro stops will be designed with the security of the passenger in mind. New stops 

will include high quality lighting, passenger information, CCTV and emergency help buttons. As 

currently, staff will also be present on board trams, which will maintain passengers’ feeling of 

security when travelling on Metro.  
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5.6 Overall the security impact of the extension is assessed as being slight beneficial. 

Access to Services 

5.7 The Midland Metro extension will improve access to and from opportunities and services in 

central Birmingham and the Black Country, including connectivity to New Street, Snow Hill and 

Curzon Street stations, plus Birmingham Coach Station. It will also link to the amenities located 

in Victoria Square, Centenary Square, Brindley Place and Birmingham Eastside. Therefore, the 

impact will be moderate beneficial. 

Affordability 

5.8 The extension will be included in the Metro network’s fares and TfWM’s Swift travelcard 

structure. Through also being part of the local concession scheme, the extension will provide 

improved travel opportunities without any additional cost. Thus, the affordability impact will 

be slight beneficial.  

Journey Quality 

5.9 Midland Metro aims to offer a high quality journey experience to its passengers, both at stops 

and on-board the trams. Travelling by tram is generally seen as favourable to other public 

transport modes as it offers a smooth journey and is largely unaffected by highway 

congestion.  

5.10 However, this benefit is already accounted for through the use of the IVT factor of 0.95 for 

Metro trips in comparison to factors of 1.00 and 0.90 for bus and rail respectively. 

Accidents 

5.11 The extension will cause a slight decrease in highway vehicle kilometres, which will slightly 

reduce the chances of accidents. However, the associated decrease in accidents will be 

negligible. The economic impact of accidents is assessed as part of the non-user benefits in the 

appraisal, described in Chapter B2. The benefit is valued at around £770,000 (PV 2010 prices).  

Physical Activity 

5.12 The extension will further increase the attractiveness of Metro to users, who are encouraged 

to access the Metro stops by walking or cycling, notably in central Birmingham. This will be the 

case for the additional stops created as part of the scheme and therefore support greater 

physical activity, in contrast to travelling point to point by car. This should have a beneficial 

improvement in health and physical fitness. 

5.13 While there may be some walking trips along the Eastside corridor displaced by new Metro 

services, we expect the network-wide redistribution of trips from car and towards public 

transport (which largely involve walking and cycling as access/egress modes) to dominate. 

5.14 The overall impact on health and fitness is considered to be slight beneficial. 

Severance 

5.15 The introduction of Metro on the existing highway leads to no impact on severance. 

Option and non-use values 

5.16 The extension will provide a high quality public transport option for direct access to 

Birmingham Eastside, adding to the existing provision of bus routes. This is assumed to have 

no impact on option and non-use values. 
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Conclusion 

5.17 The social impacts of the scheme are summarised in the following table.  

Table 5.1: Summary of Social Impacts 

Social Impact Assessment 

Accessibility Moderate Beneficial 

Reliability Moderate Beneficial 

Security Slight Beneficial 

Access to Services Moderate Beneficial 

Affordability Slight Beneficial 

Accidents £0.770 PV benefit over appraisal 

Physical Activity Slight Beneficial 

Severance No Impact 

Option and non-use Values No Impact 
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B6. Distributional Impacts 
Introduction 

6.1 As outlined in the previous chapters, the scheme will have a number of economic, 

environmental and social benefits. It is important to consider whether these benefits are 

concentrated in certain locations or on certain social groups, or whether they are spread 

across different places and people. Therefore, this chapter introduces some evidence 

regarding the distribution of the scheme’s impact, focussing on geographical location and 

income group. It then presents the results of a Distributional Impacts screening proforma 

prepared in-line with WebTAG Unit A4.2.  

Geographical Location 

6.2 The geographical location of the impacts of the scheme will be spread across a number of 

places. These can be categorised into three scales: the immediate vicinity of the scheme, 

Birmingham, and the wider West Midlands area. 

Vicinity of Birmingham Eastside and New Street Station 

6.3 The immediate vicinity of the Birmingham Eastside Extension will experience the negative 

impacts associated with the construction of the Midland Metro extension. As described in 

Chapter B4, there will be some increase in noise and local air quality whilst construction 

progresses, however, the negative impact of these will only occur in the short-term and the 

application of the Code of Construction Practice will keep these impacts to a minimum. 

6.4 People living and working in the vicinity of Birmingham Eastside Extension will benefit from 

the scheme once completed. The improved connectivity, for example to and from New Street 

station, the ICC, HS2 Curzon Street and the rest of the current Line 1 will enable easier access 

to the retail, leisure and commercial developments in the area. Similarly, the businesses and 

services in Birmingham Eastside will benefit by being more easily accessible by people across 

Birmingham and arriving in the city from further afield. 

Birmingham 

6.5 The scheme will, however, have benefits beyond the immediate vicinity of the scheme: the 

enhanced connectivity to Birmingham Eastside will enable the growth potential of this key 
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development area to be achieved. Efficient transport links and reduced journey times 

encourage economic growth through enhanced productivity, output and increasing the labour 

supply catchment. 

West Midlands 

6.6 The scheme will also have benefits at a regional scale. Passengers travelling to/from 

Birmingham New Street station or HS2 Curzon Street station from other areas in the West 

Midlands, or country, will benefit from the efficient interchange between rail and Metro that 

the scheme offers. Figure 6.1 shows the weighted average journey time savings per user in the 

region due to the scheme. 

6.7 Passengers traveling along the current Line 1 to destinations beyond Bull Street will dis-benefit 

from a reduction in service frequency. However, these dis-benefits are counter-balanced by 

the benefits of the new scheme, experienced at a number of different scales, and 

consequently, the distributional impacts in terms of geographical location are assessed as 

being slight beneficial.  
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Figure 6.1:  Regional Benefits of the Scheme 
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Income 

6.8 The majority of the current Line 1 runs through areas of significant deprivation. Figure 6.2 

maps the Index of Multiple Deprivation (IMD) along Line 1, demonstrating that nearly all the 

current stops are in Lower Super Output Areas (LSOAs), which are in the 5% or 10% most 

deprived LSOAs in England.  

Figure 6.2 Index of Multiple Deprivation Along Midland Metro Line 1 

6.9 By extending the line to Birmingham Eastside, the improvements in accessibility will benefit 

deprived populations, who tend to rely heavily on public transport. This will enable these more 

deprived groups to have improved access to services and employment, especially given the 

number of jobs being created in central Birmingham, e.g. around Centenary Square with the 

development of Paradise Circus, at Snow Hill and Eastside itself.  Therefore, the impact is 

assessed as being slight beneficial. 

Distributional Analysis Screening Exercise 

6.10 Following WebTAG guidance in Chapter 1 of WebTAG A4.2, a distributional analysis for the 

Eastside has been conducted. 

6.11 Table 6.1 shows the completed screening proforma for the scheme. 
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Table 6.1: DI Screening Proforma 

Indicator Appraisal Output Criteria 
Potential 
Impact 

Qualitative Comments 
Proceed to 
Step 2 

User Benefits 

The TUBA user benefit analysis 
software or an equivalent 
process has been used in the 
appraisal; and/or the value of 
user benefits Transport 
Economic Efficiency (TEE) 
table is non-zero. 

£18.3m (PV) 
Business 
User Benefit 

£50.8m (PV) 
Consumer 
User Benefit 

Spread over Birmingham 
and the Wider West 
Midlands area. 
Significant, but not 
concentrated. No 
expectation of an area 
being worse off as a 
result of intervention. 

Yes 

Noise 

Any change in alignment of 
transport corridor or any links 
with significant changes (>25% 
or <-20%) in vehicle flow, 
speed or %HDV content. Also, 
note comment in TAG Unit A3. 

Small, 
positive 

Minimal impact on 
alignment, small changes 
in traffic flow 

No 

Air Quality 

Any change in alignment of 
transport corridor or any links 
with significant changes in 
vehicle flow, speed or %HDV 
content: 

• Change in 24 hour AADT of
1000 vehicles or more

• Change in 24 hour AADT of
HDV of 200 HDV vehicles or
more

• Change in daily average 
speed of 10kph or more

• Change in peak hour speed 
of 20kph or more

• Change in road alignment of
5m or more 

Small, mixed 

Minimal impact on 
alignment, small changes 
in traffic flow. Trams 
produce no direct 
emissions. 

No 

Accidents 

Any change in alignment of 
transport corridor (or road 
layout) that may have positive 
or negative safety impacts, or 
any links with significant 
changes in vehicle flow, speed, 
%HGV content or any 
significant change (>10%) in 
the number of pedestrians, 
cyclists or motorcyclists using 
road network. 

Small, 
positive 

Small benefit included in 
the business case due to 
mode shift away from car 
use and highway 
signalling updates due to 
take place as part of the 
construction work. 

No 

Security 

Any change in public transport 
waiting/interchange facilities 
including pedestrian access 
expected to affect user 
perceptions of personal 
security. 

Slight 
positive 
improvement 
around line 
of route due 
to visibility of 
tramway / 
tram stops. 

Benefits arise from 
provision of lighting 
(especially at night), CCTV 
installation, passenger 
information and 
emergency help buttons. 

No 
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Indicator Appraisal Output Criteria 
Potential 
Impact 

Qualitative Comments 
Proceed to 
Step 2 

Severance 

Introduction or removal of 
barriers to pedestrian 
movement, either through 
changes to road crossing 
provision, or through 
introduction of new public 
transport or road corridors. 
Any areas with significant 
changes (>10%) in vehicle 
flow, speed, %HGV content. 

Small, mixed 

Some small negative 
impacts could be created 
through the introduction 
of the tramway, but 
these would be very 
minor, since the tramway 
is segregated from the 
highway and easier for 
pedestrians to cross than 
new road or railway 
tracks. 

No 

Accessibility 

Changes in routings or timings 
of current public transport 
services, any changes to public 
transport provision, including 
routing, frequencies, waiting 
facilities (bus stops / rail 
stations) and rolling stock, or 
any indirect impacts on 
accessibility to services (e.g. 
demolition & re-location of a 
school). 

Positive 

Midland Metro tram 
vehicles are accessible to 
Persons with Reduced 
Mobility (PRM) with level 
boarding and space for 
two wheelchairs on every 
tram, which can also be 
used for pushchairs. The 
scheme will provide 
enhanced access to 
employment and services 
along the extension, 
particularly for people 
without access to a 
private car. 

Yes 

Affordability 

In cases where the following 
charges would occur; Parking 
charges (including where 
changes in the allocation of 
free or reduced fee spaces 
may occur); Car fuel and non-
fuel operating costs (where, 
for example, rerouting or 
changes in journey speeds and 
congestion occur resulting in 
changes in costs); Road user 
charges (including discounts 
and exemptions for different 
groups of travellers); Public 
transport fare changes (where, 
for example premium fares are 
set on new or existing modes 
or where multi-modal 
discounted travel tickets 
become available due to new 
ticketing technologies); or 
Public transport concession 
availability (where, for 
example concession 
arrangements vary as a result 
of a move in service provision 
from bus to light rail or heavy 
rail, where such concession 
entitlement is not maintained 
by the local authority[1]). 

Small, 
positive 

For short hop trips in the 
city centre the tram in 
cheaper fare product 
than buses. However for 
short trips not in the city 
centres, and all other 
trips on the tram 
network, Midland Metro 
is a higher fare product 
than buses, so model 
shift to Midland Metro 
will give an affordability 
disbenefit to most 
passengers. However, 
people benefit from more 
choice, and buses are still 
available. 

Yes 
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B7. Value for Money 
Introduction 

7.1 The preceding chapters have demonstrated the economic, social, environmental and 

distributional impacts of the scheme. This chapter presents a summary of the implications, 

along with the Transport Economic Efficiency (TEE), Public Accounts (PA) and Analysis of 

Monetised Costs and Benefits (AMCB) tables and Appraisal Summary Table (AST). 

Economic Impacts 

7.2 The scheme demonstrates very high value for money with a BCR in the central case of 4.8:1. 

This is resilient to relatively large detrimental changes to benefits, costs and revenues. It is also 

expected that there will be benefits beyond those captured in the conventional benefits in the 

BCR, as the scheme will enhance the local economy through improvements in productivity, 

employment and investment. These wider economic impacts have not been captured within 

this business case.  

Environmental Impacts 

7.3 The scheme will have a broadly neutral impact on the environment, reflecting the urban 

nature of the route, with small reductions in noise levels and greenhouse gas emissions. 

Social Impacts 

7.4 There are expected to be several social benefits for users of the scheme, including 

improvements in accessibility, reliability and journey quality. In the early stages of the scheme 

there may be some severance impacts for road users, but these are anticipated to be balanced 

by the benefits for pedestrians. Also in the longer term, through junction improvements and 

highway works included in the HS2 Connectivity Package, this disbenefit to highway users 

diminishes. 

Distributional Impacts 

7.5 It is expected that the impacts of the scheme will be distributed across a number of 

geographical scales, with benefits accruing to the immediate vicinity of Birmingham Eastside, 

Birmingham and the wider West Midlands area. Some short-term negative impacts will be 
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experienced in the vicinity of the extension during construction. The network benefits arising 

from the extension of improved accessibility will benefit groups experiencing significant 

deprivation.  

Summary Tables 

7.6 The TEE table, Public Accounts table, Analysis of Monetised Costs and Benefits table and 

Appraisal Summary table are presented below.  

7.7 Certain values in the tables remain blank. This is due to either the exclusion of that factor from 

the appraisal or due to it being quantified under a separate heading.  
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Table 7.1: Economic Efficiency of the Transport System (TEE) Table 

 

ALL MODES BUS and COACH OTHER

TOTAL Passengers

25,571 -25,188 50,759

-1,358 -1358

0

0

24,213    (1a) -26,546 0 0 50,759

ALL MODES ROAD BUS and COACH RAIL OTHER

TOTAL Private Cars and LGVs Passengers Passengers

187,262 -24,186 211,449

-1,061 -1061

0

0

186,202    (1b) -25,247 0 0 211,449

Goods Vehicles Business Cars & LGVs Passengers Freight Passengers 

-28,692 -46,994 18,303

-4,104 -4104

0

0

-32,796    (2) 0 -51,099 0 0 0 18,303

Freight Passengers 

-66,647 -66,647

0

-132,007 -132,007

132,007 132,007

-66,647    (3) -66,647

   (4)

-99,442

110,972

RAIL

 User benefits Private Cars and LGVs Passengers

      User charges

      During Construction & Maintenance

      Travel time

      Vehicle operating costs

Non-business: Commuting ROAD

        Travel time

        Vehicle operating costs

Non-business: Other

 User benefits 

NET NON-BUSINESS BENEFITS: COMMUTING

NET NON-BUSINESS BENEFITS: OTHER

        User charges

        During Construction & Maintenance

        Operating costs

Business

User benefits 

        Travel time

        Vehicle operating costs

        User charges

        During Construction & Maintenance

           Subtotal

 Private sector provider impacts

        Revenue

 Other business impacts

        Developer contributions

        Investment costs

        Grant/subsidy

           Subtotal

 NET BUSINESS IMPACT   (5) = (2) + (3) + (4)

 TOTAL

Present Value of Transport Economic Eff iciency 

Benefits (TEE)   (6) = (1a) + (1b) + (5)

Notes:  Benefits appear as positive numbers, w hile costs appear as negative numbers.

             All entries are discounted present values, in 2010  prices and values
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Table 7.2: Public Accounts Table 

 

ALL MODES

TOTAL

 Revenue -158,682
-158,682 

 Operating Costs 47,087
    47,087 

 Investment Costs 19,732
    19,732 

 Developer and Other Contributions 0

 Grant/Subsidy Payments 0

          NET  IMPACT -91,863   (7)

Central Government Funding: Transport

 Revenue 0

 Operating costs -52 -52

 Investment Costs 0

 Developer and Other Contributions 0

 Grant/Subsidy Payments 112,276
  112,276 

        NET IMPACT 112,224   (8)

   

Central Government Funding: Non-Transport

 Indirect Tax Revenues 14,726   (9) 355
    14,371 

TOTALS  

Broad Transport Budget 20,360   (10) = (7) + (8) 

Wider Public Finances 14,726   (11) = (9)

 Local Government Funding INFRASTRUCTURE

ROAD  BUS and COACH  RAIL  OTHER

Notes: Costs appear as positive numbers, w hile revenues and ‘Developer and Other Contributions' appear as 

negative numbers.

All entries are discounted present values in 2010 prices and values.
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Table 7.3: Table of Monetised Costs & Benefits 

 

  Noise 56 (12)

  Local Air Quality 0 (13)

  Greenhouse Gases 217 (14)

  Journey Quality (15)

  Physical Activity (16)

  Accidents 770 (17)

  Economic Efficiency: Consumer Users (Commuting) 24,213 (1a)

  Economic Efficiency: Consumer Users (Other) 186,202 (1b)

  Economic Efficiency: Business Users and Providers -99,442 (5)

  Wider Public Finances (Indirect Taxation Revenues) -14,726

- (11) - sign changed from PA 

table, as PA table represents 

costs, not benefits

  Present Value of Benefits (see notes) (PVB) 97,288

(PVB) = (12) + (13) + (14) + 

(15) + (16) + (17) + (1a) + (1b) 

+ (5) - (11)

  Broad Transport Budget 20,360 (10)

  Present Value of Costs (see notes)  (PVC) 20,360 (PVC) = (10)

  OVERALL IMPACTS

  Net Present Value  (NPV) 76,928   NPV=PVB-PVC

  Benefit to Cost Ratio (BCR) 4.78   BCR=PVB/PVC

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

transport appraisals, together w ith some w here monetisation is in prospect. There may also be other signif icant costs 

and benefits, some of w hich 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.  
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Table 7.4: Appraisal Summary Table 

Appraisal Summary Table May 2017

Name Peter Adams

Organisation Transport for West 

Midlands

Role Promoter

Summary of key impacts

Monetary Distributional

£000 (NPV) 7-pt scale/ 

vulnerable grp

         5,426 

Wider Impacts Agglomeration benefits w ill result from the investment in Midland Metro, as improved accessibility betw een firms and 

w orkers w ill enhance productivity. By reducing the time and cost of travelling to and from Edgbaston as part of employees' 

journey to w ork, the effect is an increase in their real w age by reducing the f ixed cost of commuting. This can result in an 

increase in labour supply as, for example, those at the margins of participation in the w orkforce decide to re-enter 

employment as a result of the improved access to employment opportunities or reduced access costs, w hich consquentially 

increases tax revenues.

-   

Noise It is anticipated that the improved public transport offer w ill achieve some limited shift from car to tram. How ever, the effect 

w ill be negligible w ith any noise change assumed to not be discernible. 56 

Air Quality There w ill be no signif icant change in emissions from tram vehicles due to the scheme. Mode shift from car to tram w ill result 

in a negligible reduction in car emissions.
-

negligible

negligible

Landscape The scheme is being introduced in Birmingham city centre, an urban area, and therefore w ill have no signif icant impact on 

landscape.

Tow nscape The scheme w ill complement new  developments along the route and w ill be sensitive to existing buildings, w here possible, 

support for OHLE w ill be shared w ith existing street furniture. Catenary free running may also be used on some parts of the 

extension to protect the buildings and the tow nscape.

Historic Environment As the extension w ill operate through a conservation area, there is likely to be a slight negative impact on heritage, although 

this w ill be largely mitigated through sensitive design.

Biodiversity The scheme is not anticipated to impact the biodiversity of the area.

Water Environment The w ater environment, notably the canal, w ill be protected by drainage and w ater management treatment of surface run-

off.

217 
Change in traded carbon over 60y (CO2e)

Not Applicable

No impact

Value of journey time changes(£000)

-  32,796 

Reliability impact on Business users Midland Metro has a strong record of service reliability and offers journey time certainty for users due to its segregated 

sections, w hich supports the regulation of services along Line 1, and its priority at junctions. This provides a clear benefit 

compared to bus services that operate on extensive sections of highw ay in mixed traff ic.  

Beneficial

E
n

v
ir

o
n

m
e
n

ta
l

No impact

Greenhouse gases A negligible reduction in carbon dioxide emissions is anticipated through mode shift from car to tram. Change in non-traded carbon over 60y (CO2e)

E
c
o

n
o

m
y

Beneficial

No impact

No impact

No impact

Quantitative Qualitative

Regeneration The extension of Midland Metro w ill support the proposed development of the area around Curzon Street and Eastside, and 

in doing so support the economic grow th of Birmingham city centre. By extending Midland Metro, connectivity betw een key 

development and employment sites in the city centre w ill be improved. Beneficial

Net journey time changes (£000)

0 to 2min 2 to 5min > 5min

-                           -   -   

Business users & transport providers Journey time benefits w ill accrue to both existing and new  Midland Metro Users; extending Line 1 to Eastside w ill provide a 

direct route from all Line 1. The delivery of the scheme w ill improve access w ithin central Birmingham (Including HS2, Digbeth 

and Birmingham Coach Station).

Date produced: Contact:

Name of scheme: Midland Metro Eastside Extension

Description of scheme: Midland Metro will be extended to Eastside. The extension will include four new stops, including two to the East and West of the proposed HS2 Curzon Street Station, one on Meriden 

Stree, which will serve the heart of Digbeth, and finally one on High Street Deritend, which will serve Birmingham Coach Station and the Custard Factory. This extensionwill operate 

at 5 trams per hour to Wolverhampton and 5 trams per hour to Edgbaston.

Impacts Assessment
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  199,016 

Journey quality Midland Metro w ill provide a high quality travel experience, both w hen users are on-board and w hen they are w aiting at 

stops. 

Security Midland Metro stops w ill be designed w ith high quality lighting, passenger information, CCTV and emergency help buttons. 

Staff ing w ill be provided on the trams. 

Access to services The Midland Metro extension w ill improve access to opportunities and services in central Birmingham and the Black Country, 

including connectivity to New  Street, Snow  Hill and HS2, as w ell as the amenities located in Digbeth and Eastside areas.

Affordability The extension w ill be incorporated into the Midland Metro fare structure and travelcard arrangements.

Severance Closure of Moor Street Queensw ay w ill impact highw ay users travelling from the city centre tow ards the south-w est, 

though this w ill be mitigated by the improvement for users travelling in the opposite direction and the improvement for 

pedestrians.

Option values The extension w ill provide a high quality public transport option for direct access to Eastside, adding to the existing provision 

of bus routes.

Cost to Broad Transport Budget

-  20,360 

Indirect Tax Revenues

-  14,726 

P
u

b
li

c
 A

c
c
o

u
n

ts

Slight 

Beneficial

No Impact

No Impact

770

Slight 

Beneficial

Moderate 

Beneficial

Beneficial

Accidents Limited mode shift from car to Midland Metro w ill result in few er vehicles on the local road netw ork. How ever, it is anticipated 

that this w ill have negligible impact on the number of highw ay accidents.

-   

Moderate 

Beneficial

Physical activity By encouraging physical activity through users accessing Midland Metro stops by w alking or cycling, the scheme w ill 

contribute to improved health and physical f itness. Slight 

Beneficial

S
o

c
ia

l Commuting and Other users Journey time benefits w ill accrue to both existing and new  Midland Metro Users; extending Line 1 to Edgbaston w ill provide a 

direct route from all of Line 1 to Eastside. The delivery of the scheme w ill improve access w ithin central Birmingham 

(Including HS2, Digbeth and Birmingham Coach Station).

Value of journey time changes(£000)

Reliability impact on Commuting and 

Other users

Midland Metro has a strong record of service reliability and offers journey time certainty for users due to its segregated 

sections, w hich supports the regulation of services along Line 1, and its priority at junctions. This provides a clear benefit 

compared to bus services that operate on extensive sections of highw ay in mixed traff ic.  

210,414 

Net journey time changes (£)

0 to 2min 2 to 5min > 5min

-                         -   
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