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1. Introduction 

Qualifications and Experience 

1.1. My name is Neil Chadwick. I am a Director with Steer Davies Gleave, a 

consultancy firm specialising in the transport sector. Since 2007 I have led a 

team that has supported the Promoters of the NGT scheme and in that role I 

have had overall responsibility for the technical work that underpins the 

Value for Money (Economic) Case and Financial Case that are part of the 

overall Business Case for the project. 

1.2. My academic qualifications are: 

 BA (Hons) Natural Science (Physics), University of Oxford 

 MSc Transport, University of London 

 MA Public Administration and Public Policy, University of York 

1.3. I have 25 years’ transport planning experience. In that time I have led and 

contributed to business cases for rail and rapid transit schemes in the UK 

and overseas. I have appeared at previous Transport & Works Act Order and 

Local Planning Inquiries, as well as inquiries of a similar nature in the 

Republic of Ireland.  

Scope of evidence 

1.4. The scope of my evidence is to: 

 Establish the Value for Money (Economic) Case for the NGT project that 

is the subject of the Leeds Trolley Vehicle System Order application 

 Establish the project’s Financial Case  

1.5. I also describe the derivation of a number of inputs to the transport model 

that has been applied to forecast NGT demand, revenue and benefits. 

1.6. I demonstrate that the NGT project has a good Value for Money Case and in 

particular, the benefits of the scheme outweigh its monetary costs and other 
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disbenefits, and as a consequence central and local government funding of 

the project is warranted. I also demonstrate that the scheme has a sound 

Financial Case and as well as NGT being operable without any on-going 

public support, it will also return an operating surplus to the Promoters. I 

demonstrate that NGT has a superior Value for Money and Financial Case to 

any alternative that has been formally considered as part of the Business 

Case. 

Declaration of truth 

1.7. This proof of evidence includes all facts which I regard as being relevant to 

the opinions that I have expressed. I believe that the facts stated in this proof 

are true and that the opinions stated are correct. 
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2. Outline of Evidence 

2.1. My evidence focuses on the Value for Money (Economic) Case and Financial 

Case for NGT. 

2.2. The next Chapter of my evidence looks at the Value for Money (Economic) 

Case. I start by introducing the five case Business Case model and explain 

that business cases are produced at various stages of a project’s 

development lifecycle. I explain how the January 2014 Business Case 

Review [C-1] fits within this process. I then go on to establish what is meant 

by ‘Value for Money’ and set out how it is assessed, including the role of 

Cost Benefit Appraisal. I set out that as well as the preferred NGT option that 

is subject to the TWAO application, two other options – a Next Best 

Alternative and a Low Cost Alternative – have also been assessed. 

2.3. I then go on to describe the role of demand, revenue and benefits forecasting 

in the appraisal process. This includes describing the derivation of a number 

of inputs to the demand forecasting model. I then set out the details of the 

appraisal of the Preferred Option (i.e. NGT) and how these should be 

interpreted. I describe work that has been done to assess the robustness of 

the appraisal of the Preferred Option. I describe the Value for Money 

assessment of the Next Best Alternative and a Low Cost Alternative, 

including the results of additional technical work that has been completed 

since the publication of the Business Case Review. I conclude Chapter 3 

with a Value for Money Statement. 

2.4. Chapter 4 of my proof covers the Financial Case and sets out the capital 

funding required for the Preferred Option and the sources of that funding. I 

then set out the operating position of the Preferred Option and the Next Best 

Alternative and Low Cost Alternative.  

2.5. In Chapter 5, I set out how my evidence addresses a number of the 

Statement of Matters that the Secretary of State has asked this inquiry to 

consider. 
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2.6. In Chapter 6, I describe how my evidence addresses a number of pertinent 

points made by objectors to the Promoters’ application. 

2.7. Finally, in Chapter 7 I make some concluding remarks. 

2.8. Other witnesses cover the other three elements of the Five Case model. In 

particular: 

 The strategic case is addressed by Mr Farrington [APP-1-2] and Mr 

Haskins [APP-2-2] 

 The commercial case is addressed by Mr Henkel [APP-4-2] 

 The management case is addressed by Mr Haskins [APP-2-2] 
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3. The Value for Money of NGT 

Introduction 

3.1. I am going to start by setting out why we produce a Value for Money (VfM) 

Case for transport investments such as NGT. I then go on to say what is 

meant by Value for Money in this particular context before setting out the 

details of NGT’s Value for Money Case and how this has been derived. 

3.2. Public funds are limited. Regardless of whether the source of the funding is 

central government or local government, it is a HM Treasury requirement that 

there is explicit consideration of the value that public spending secures both 

before spending decisions are made (a process known as ‘appraisal’) and 

after money has been spent (a process known as ‘evaluation’). The 

Treasury’s requirements for appraisal are set out in what is known as the 

“Green Book”, which was published in 2003. 

3.3. There is a long history of appraisal of transport schemes in this country and 

appraisal practice is established through both guidance and precedent. The 

Department for Transport’s (DfT’s) approach to appraisal, called the New 

Approach to Transport Appraisal (NATA), was developed following the 

Government’s White Papers “A New Deal for Trunk Roads” (1997) and “A 

New Deal for Transport” (1998). In 2009, the DfT refreshed its NATA 

framework with the explicit intention of ensuring that it is fully consistent with 

the Green Book approach.  

3.4. The DfT produces detailed guidance on the application of its appraisal 

approach. This is called WebTag, a suite of documents that sets out the 

expected approach to demand, revenue and benefit forecasting and how, 

along with other inputs, the outputs from such forecasting work are used to 

appraise the anticipated impacts of a transport intervention. Relevant 

WebTag documents are part of the Core Document set [E-3-1 to E-3-26 

inclusive]. 

3.5. There is an important point to make here: WebTag, which incorporates NATA 

and its subsequent developments, sets out how to undertake a transport 
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appraisal and has been designed to be consistent with Green Book 

requirements. Therefore any appraisal that follows WebTag meets the 

Treasury’s economic appraisal requirements. As NGT has been appraised 

following WebTag guidance, the appraisal meets Treasury economic 

appraisal requirements. 

3.6. It is a requirement that major transport investments such as NGT that are 

seeking substantial Government funding are developed using the ‘Five Case’ 

business case model. The five cases are: Strategic Case; Economic Case; 

Financial Case; Commercial Case and Management Case. NGT has been 

developed following the Five Case model and the January 2014 Business 

Case Review [C-1] uses the Five Case structure. Current practice is set out 

in the DfT’s January 2013 document “The Transport Business Cases” 1. As 

the guidance in that document clearly indicates (§1.2), the Economic Case in 

the Five Case model and the Value for Money Case established by NATA 

and its subsequent developments are synonymous.  

3.7. I also would like to note that while I focus on the process to develop the 

Value for Money Case from the DfT’s perspective, Value for Money is an 

equally important consideration for both Leeds City Council and Metro. A 

substantial local contribution is being made to the total cost of NGT and good 

practice and DfT guidance2 identifies that the Promoters should apply the 

same approach to assessing the value for money of their contribution as 

does the DfT itself. On behalf of the two authorities, the Project Board has 

been kept updated on the Value for Money Case and the consequences of 

changes that have been made to the scheme’s specification as it has been 

developed. 

Staged Development Leading to Multiple Business Cases 

3.8. It is important to appreciate that any major transport project goes through a 

staged development process. The DfT’s Five Case model guidance identifies 

three substantive stages: Strategic Outline Business Case; Outline Business 

                                            
1
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/85930/dft-transport-

business-case.pdf (para 1.2) 
2
 ibid. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/85930/dft-transport-business-case.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/85930/dft-transport-business-case.pdf
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Case and Full Business Case. At each stage the Business Case becomes 

progressively more detailed. Importantly, the development of the detail in 

each of the five elements of the Business Case is progressed at different 

rates. For example, the detail of the Strategic Case is developed early in a 

project’s life, while the Commercial Case is not fully finalised until later 

stages and in the case of a public transport scheme such as NGT, usually 

after the awarding of powers to construct and operate the scheme. The 

Economic (VfM) Case is developed relatively early in the piece, but it is 

expected that this becomes progressively more detailed as a scheme 

progresses to implementation. 

3.9. It also needs to be recalled that funding for NGT is being sought from the DfT 

using the Major Schemes route. The election of the Coalition Government in 

May 2010 saw reform of the approach to funding locally-sponsored major 

transport schemes with the devolution of decision making, first to Local 

Transport Boards and now to Local Enterprise Partnerships. NGT is one of 

the last major schemes progressing through the pre May 2010 process. This 

itself has three funding approval stages which I set out below.  

3.10. First, promoters submit a business case to the DfT to obtain Programme 

Entry status. If a scheme has Programme Entry status it means that the DfT 

is minded to contribute to the funding of the scheme subject to a number of 

conditions. The Programme Entry Business Case for NGT was submitted to 

DfT in October 2009 [C-4] and Programme Entry status was awarded in 

March 2010 [C-6-8].  Of significance for the Economic Case set out in this 

proof is that maintaining Programme Entry status requires that there is no 

material change to the scheme’s overall Value for Money case. Programme 

Entry status is important since “A Guide to TWA Procedures” [E-4-14, at 

§1.36] indicates that an application should not be made until it has been 

granted, and rule 10(3) of “The Transport and Works (Applications and 

Objections Procedure) (England and Wales) Rules 2006” [E-1-22] requires 

an applicant to submit with the application their proposals for funding the cost 

of implementation of the order. 
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3.11. While not a DfT requirement, it is common practice for promoters to update 

some or all of their Business Case immediately prior to a TWAO Inquiry or as 

part of evidence, so that the Inquiry can consider the most contemporary 

view on the scheme’s Value for Money (and the other elements that are part 

of the Business Case). 

3.12. Second, and assuming powers are granted, promoters submit a Business 

Case to secure Conditional Approval. Leading to Conditional Approval 

promoters develop further their Financial and Commercial Cases. The 

Economic Case is updated with the latest view on costs and benefits. Once 

Conditional Approval is granted, promoters take their scheme to the market 

and call for tenders to implement the proposal. 

3.13. The third and final stage of the DfT process is Full Approval. This is awarded 

only once a preferred bidder has been selected and contract prices are 

known. Prior to Full Approval, the Business Case is updated once again. 

3.14. The important point to note here is that the DfT major scheme approvals 

process requires at least three Business Case submissions over the life of a 

project’s development. 

3.15. As I mentioned above, the DfT has changed the way that major scheme 

funding decisions will be made in the future. This change does not, however, 

change the need for scheme promoters to update their Business Case over a 

project’s development lifecycle. 

3.16. As part of the Coalition Government’s austerity measures to reduce the scale 

of Government spending, soon after the election the DfT suspended 

Programme Entry status from local authority promoted major schemes that 

were in the national programme and asked each promoter to submit a 

revised funding bid to the Department. This was known as the Best and Final 

Funding Bid (BAFFB). Integral to the BAFFB was a restatement of the 

scheme’s Value for Money Case. In common with other major schemes in 

the programme, the BAFFB for NGT was submitted to the DfT in September 

2011 [C-2-5]. 
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3.17. In the case of NGT and as Mr Haskins [APP-2-2] has explained in his proof, 

the DfT asked that the NGT Promoters submit a further updated VfM case 

before it would reinstate the scheme’s Programme Entry status. This was 

done in March 2012 [C-2]. 

3.18. Before they are constructed, rather than the minimum of three business 

cases that the DfT major schemes process suggests are required, over their 

development lifecycle all the major schemes that had Programme Entry 

status in May 2010 will have been subject to a minimum of four business 

cases and so VfM assessments: at Programme Entry; at BAFFB; at 

Conditional Approval and Full Approval. In the case of NGT a further 

business case submission was made to DfT subsequent to BAFFB. As I 

have already noted, it is also common practice to update the business case 

to support any powers application. A revised and updated Business Case for 

NGT was completed in January 2014 and was published alongside their 

Statement of Case by the Promoters on their website on 30 January 2014 

[C-1]. 

3.19. At this juncture, it is useful to briefly summarise the Value for Money 

assessments that have been undertaken for NGT to date: 

 October 2009: Major Scheme Business Case (MSBC) [C-4] 

 March 2011: Best and Final Funding Bid (BAFFB) [C-2-5] 

 March 2012: Programme Entry Business Case (PEBC) [C-2] 

 January 2014 : Business Case Review [C-1] 

3.20. Should the Promoters secure the Transport and Works Act Order, a 

minimum of two further Value for Money assessments will be undertaken: 

 To support Conditional Approval 

 To support Full Approval 
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The January 2014 Business Case Review 

3.21. In the rest of my proof I focus on the VfM Case that underpins the January 

2014 Business Case, but before doing that I wish to outline changes that 

have been made to the Business Case since the MSBC submission in 

October 2009.  

3.22. As well as there being work to develop the specification of the NGT project, 

which has been reflected in the Business Case, there has also been a 

number of methodological changes to the modelling of NGT demand, 

revenue and benefits, and to its appraisal. In its March 2010 Programme 

Entry Decision Letter [C-6-8], the DfT stipulated that the demand forecasting 

model that underpins the NGT VfM Case should migrate to the then new 

Leeds Transport Model (LTM). Also the DfT awarded Programme Entry for a 

Holt Park to Stourton scheme, rather than the three line network that was the 

subject of the MSBC [C-4]. 

3.23. The consequence of these changes is that the demand, revenue and benefit 

inputs into the appraisal process and so VfM Case in the BAFFB and 

subsequent appraisals cannot and should not be directly compared with the 

October 2009 MSBC submission. 

3.24. Following submission of the BAFFB, both the scheme Promoters and the DfT 

were of the view that the representation of NGT in the LTM should be 

enhanced and that doing so was a necessary precursor to the DfT making a 

decision on Programme Entry status. This work led to the March 2012 

submission [C-2] that subsequently secured the reinstatement of Programme 

Entry status [C-6-15]. The modelling changes between the March 2011 

BAFFB submission and the March 2012 Programme Entry Business Case 

submission mean that the two cases are not directly comparable. The DfT’s 

decision to reinstate NGT’s Programme Entry status was informed by the 

March 2012 case.  

3.25. The purpose of the changes to LTM leading to the March 2012 case was to 

increase the robustness of the modelling and therefore increase the 

robustness of the appraisal of NGT. With the same objective in mind, to 
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support the January 2014 Business Case some further amendments have 

been made to how NGT is modelled. Experience of other major public 

transport schemes’ development suggests that it is reasonable to expect that 

before NGT receives Conditional and then Full Approval there will be further 

model refinement.  

3.26. Mr Hanson sets out in his proof [APP-5-2] the development and application 

of LTM to the BAFFB submission, between the BAFFB submission and the 

March 2012 Case and between the March 2012 Case and the January 2014 

Business Case Review. Later in this proof, I set out changes that have been 

made to the appraisal.  

3.27. The January 2014 Business Case also reflects a number of other changes 

that have been made to address points raised by the DfT when Programme 

Entry status was reinstated, as well as the usual design refinement that takes 

place as any scheme is developed. These include: 

 Design changes which have been made to the scheme since the 

submission of the March 2012 Programme Entry Business Case. The 

principal changes are the revised routeing in South Leeds to access the 

Stourton Park and Ride site via Belle Isle and the revised traffic 

arrangements in the vicinity of Leeds University. There are also many 

smaller design refinements. 

 Updated run times that reflect the current scheme specification. 

 Further work on signal phasings and timings. 

3.28. Also in 2012, DfT revised its WebTag appraisal guidance [E-3-1 to E-3-26 

inclusive]. The principal change was that it changed the price base and 

discounting year for the Cost Benefit Appraisal from 2002 to 2010 [E-3-26]. 

The appraisal set out in the Business Case Review [C-1] reflects this 

change. 
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What is meant by Value for Money 

3.29. The DfT’s guidance is clear that those costs and benefits that can be 

monetised in a consistent and comparable way should be included in the 

Cost Benefit Appraisal (CBA), but its guidance also explicitly recognises that 

not all costs and benefits can be readily monetised. So while there is a 

common misconception that the Value for Money Case and the monetised 

CBA are one and the same thing, DfT guidance is clear3 that Value for 

Money considerations include but are not limited to considering the CBA.  

3.30. The DfT’s guidance deals with this by setting out those costs and benefits 

that should be monetised. It also sets out methods for assessing non-

monetised costs and benefits and this is done in either quantitative or 

qualitative ways, depending on the particular impact concerned.  

3.31. This said, the CBA is a central part of the VfM Case. Before covering the 

CBA of NGT in some detail, it is useful to set out a number of principles that 

underpin the application of CBA to transport projects in this country. Some of 

these are generic to CBA and others relate to the particulars of UK practice: 

(a) CBA uses a common unit of account and in the case of transport 

appraisals, this is money. This means that all costs and benefits 

have to be expressed in monetary terms. In transport appraisal, 

time benefits to travellers are monetised using ‘values of time’.  

(b) Monetised costs and benefits are assessed over a sixty year 

period. All monetary values are expressed in the same price base 

(2010). In effect, this means that the background rate of inflation 

does not have any impact.  

(c) Also future values are discounted to 2010 – these are referred to as 

Present Values. Discounting reflects that a pound of cost (or 

benefit) is valued less if it is incurred (or experienced) in the future 

than today. The DfT stipulates the discount year to allow it to 

                                            
3
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-

local-decision-makers.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-local-decision-makers.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-local-decision-makers.pdf
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compare the CBA of different projects. It also sets the rate at which 

future costs and benefits are discounted. 

(d) Underpinning values of time and other monetisations is the 

‘willingness to pay’ principle. Willingness to pay is the maximum 

amount a person would be willing to pay, sacrifice or exchange in 

order to receive a good or service, or to avoid something 

undesired. Different people have different willingnesses to pay and 

we deal with this by segmenting the population to identify people 

travelling for different journey purposes and applying different 

willingness to pay valuations for each segment. 

(e) Related to the willingness to pay is the concept of consumer 

surplus. The consumer surplus is defined as the benefit which a 

consumer enjoys, in excess of the costs which he or she perceives. 

Put simply, price plus consumer surplus gives the willingness to 

pay. Across all travellers, the change in consumer surplus is the 

difference between the change in the total benefit enjoyed and the 

change in the costs perceived. When we talk about benefits to 

users and non-users, we mean their change in consumer surplus.  

(f) The value of times that are used in transport appraisal are ‘equity 

values’, that is guidance requires that a single value of time is used 

for a particular segment of demand regardless of where in the 

country the scheme being assessed is located. This allows 

Government to compare the cases for schemes from across the 

country on an equal basis. 

(g) The costs and benefits of a scheme (a ‘do-something’ scenario) are 

compared against a counterfactual scenario that represents what 

the transport system would look like in the future without the 

scheme. This scenario is referred to as the ‘Do-Minimum’ and as 

well as including a view on committed or very likely changes to 

transport networks, also includes a view on the likely future level of 

transport demand. 
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(h) Typically transport schemes, regardless of their size, result in some 

people benefitting and some people experiencing a disbenefit. A 

scheme has a net benefit if the monetised value of benefits to those 

who gain outweighs the value of disbenefits to those who lose. The 

appraisal framework is designed to allow those segments which 

gain and those which lose to be identified explicitly and therefore to 

be considered as part of the decision making process. 

(i) The economic consumer and business traveller benefits in the 

appraisal are calculated from outputs of the LTM. While these are 

extensive, they are not complete. For example, the LTM does not 

model pedestrian or cycle impacts and therefore does not include 

the time savings and safety benefits to these two groups that come 

from the new pedestrian and cycling facilities that are included 

within the NGT specification. I cover this in more detail later in my 

evidence (see §3.74). The appraisal does, however, include any 

disbenefits to road users such facilities bring, for example due to 

some traffic having to stop at new NGT-associated pedestrian 

crossings.  

(j) Not all the economic benefits of a scheme are captured through 

looking at time savings. There are other monetary impacts (for 

example, fares paid or the fuel and parking costs associated with a 

car journey). Some environmental impacts such as greenhouse gas 

emissions can also be monetised in a way which is 

methodologically consistent with the monetised time savings and 

these are captured in the economic appraisal. The DfT’s WebTag 

guidance sets out what it is acceptable to monetise and approved 

methods for doing so. 

(k) There are also wider economic impacts, such as the economy 

being more productive as a result of improved transport links. While 

these are included in the Value for Money assessment the DfT 

guidance makes a restrictive assumption that such productivity 

changes are at the margin and that there is no change to the 
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population or employment of an area due to a transport intervention 

(I return to this later). While this assumption is made to allow 

scheme comparison across the country, it does mean that not all 

the impacts of a scheme such as NGT are captured in the DfT-

defined cost benefit appraisal. I discuss these additional impacts 

later in my evidence (see §3.126). 

3.32. As part of the CBA which forms one part of the Value for Money assessment, 

DfT guidance is that two measures of economic worth are reported: the Net 

Present Value (NPV) and Benefit Cost Ratio (BCR). The NPV is the sum of 

all discounted (i.e. present value) costs and benefits. Any scheme that has a 

NPV bigger than zero increases welfare and so in the absence of funding 

constraints or better alternatives, is desirable to implement.  

3.33. There are, however, constraints on funding and this is why we consider the 

BCR, which is the ratio of discounted benefits (Present Value of Benefits – 

PVB) to discounted costs (Present Value of Costs – PVC). The BCR is an 

indication of the return on the investment. In the case of a WebTag 

assessment, the PVC used in the BCR calculation is the net cost to the 

public sector (so both local and central government) – that is costs less any 

public sector revenue surplus and/or private sector contribution – rather than 

the gross economic cost of the scheme (i.e. total economic costs regardless 

of who incurs them).  

3.34. In summary, the NPV sets out the total worth of a scheme, while the BCR 

sets out the returns that are gained for each pound spent.  

3.35. When considering the Value for Money of a proposal, both the NPV and BCR 

need to be considered. As already noted, DfT guidance sets out that the 

Value for Money Case is assessed by looking at all impacts in the round, so 

it is wrong just to focus on one or the other of these two metrics. While the 

goal of any scheme promoter is to maximise the welfare gains from their 

scheme (the NPV) and secure an acceptable return from the investment (the 

BCR), other quantified and qualitatively assessed benefits and impacts have 

to be considered. Nonetheless, reflecting the constraints on public finances, 
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to guide the assessment of the overall Value for Money Case, the DfT has 

established threshold BCR values. These are4: 

 Poor VfM if BCR is below 1.0 

 Low VfM if the BCR is between 1.0 and 1.5 

 Medium VfM if the BCR is between 1.5 and 2.0 

 High VfM if the BCR is between 2.0 and 4.0 

 Very High VfM if the BCR is greater than 4.0 

Options appraised 

3.36. As well as the NGT Project (the ‘Preferred Option’) which is the subject of 

this inquiry, in line with DfT guidance and good practice, two further options 

have been assessed. These are: 

 A Next Best Alternative: which consists of a high quality articulated plug-in 

hybrid diesel-electric bus on the same partially segregated route as the 

Preferred Option 

 A Low Cost Alternative: which is based on a hybrid diesel-electric bus 

operating in the same public transport corridors as the Preferred Option, 

but without segregation 

3.37. A full range of technology alternatives was considered leading to the 

specification of trolley vehicles as the preferred technology. This 

consideration also informed the specification of the vehicle-type for the Next 

Best and Low Cost Alternatives. This consideration is set out in Core 

Document C-1-1.  

3.38. As already noted, the Preferred Option, Next Best Alternative and Low Cost 

Alternative are compared against a Do-Minimum scenario. This scenario 

includes committed infrastructure changes and forecasts underlying 

                                            
4
  https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-

local-decision-makers.pdf (Para 2.4) 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-local-decision-makers.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/267296/vfm-advice-local-decision-makers.pdf
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conditions (through the lifespan of the NGT Project) that are expected to 

materialise if the NGT Project is not implemented. 

3.39. There are a number of key assumptions that underpin the assessment of the 

Preferred Option and the Next Best and Low Cost Alternatives. These relate 

to matters such as opening year, phasing (when costs are incurred) and 

optimism bias, which is an appraisal adjustment to costs that is part of the 

Green Book approach. Details of these assumptions and their rationale are 

set out in detail in the January 2014 Business Case [C-1].  

Demand, Revenue and Benefits Forecasting 

3.40. As I have already noted forecasts of NGT demand, revenue and benefits 

have been derived from the LTM. One of the underlying axioms of LTM (and 

indeed all demand forecasting models developed in line with WebTag) is that 

trip makers make their travel choices to maximise their utility, or equivalently 

to minimise the Generalised Journey Time of their trip. Generalised Journey 

Time (GJT) is a weighted combination of all the elements of travel time. In 

the case of public transport this includes walking times to/from stops, waiting 

times at stops, in-vehicle time, fare paid and a value placed on the journey 

experience. For car users, it is the travel time, vehicle operating costs (fuel 

costs, etc. as perceived by the vehicle operator) and any fees or charges 

incurred (e.g. paying for parking). Mr Hanson’s evidence [APP-5-2] covers 

the specification of LTM and how it has been applied to support the 

development of the NGT project.  

3.41. When thinking about transport modelling and appraisal, it is useful to 

introduce the concepts of inputs, process and outputs. For the transport 

modelling:  

 Inputs are the numerical description of the characteristics of the transport 

system that is being modelled. In the context of NGT, inputs include a 

description of the NGT service (where its stops are located, its journey 

times, its frequency and the quality of the stop and vehicle environment), 

as well as a description of the characteristics of the road network (lane 

capacities, signal phasings and timings, etc.). As Mr Hanson has set out 
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[APP-5-2], the LTM is a very detailed model covering a much wider area 

than just the NGT corridors. Some of the inputs to LTM were derived by 

my team and are set out below. 

 Processes are how LTM takes the inputs and combines these with the 

model’s representation of transport demand to forecast the use of NGT, 

the rest of the public transport network and the road network. These 

processes are also the subject of Mr Hanson’s proof [APP-5-2]. 

 Outputs are LTM’s projections of demand, revenue and benefits. As Mr 

Hanson sets out [APP-5-2], the LTM produces forecasts for two future 

years and for a number of different time periods for a typical day. Outputs 

from LTM provide inputs into the appraisal and further work needs to be 

undertaken to allow these to be used for Cost Benefit Appraisal and I set 

out this work below at §3.45. 

3.42. The team that I oversee has been responsible for the derivation of a number 

of LTM inputs. In particular:   

 As Mr Haskins [APP-2-2] has set out in his proof, the Promoters’ 

objectives for NGT will be delivered by NGT providing a service which 

increases public transport capacity, has faster door-to-door journey times 

than the bus alternative, is punctual and offers a quality journey 

experience. My team has specified the NGT operating pattern (routes, 

frequency and hours of operation) intended to deliver these outputs 

throughout the operating day. The team has also developed the 

assumption regarding rationalisation in bus services operating parallel to 

NGT in the north corridor that has been applied in the demand modelling 

and appraisal.  

 Working closely with colleagues from Mott MacDonald who have designed 

the highway infrastructure associated with NGT, members of my team 

have calculated NGT and bus journey times. The method as well as the 

details of the journey times themselves are provided in C-1-13 “NGT 

Runtime Assessment Note”. This work shows that NGT will have journey 
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times faster than the bus alternative and that the public transport priorities 

provided as part of the application scheme will also speed up bus 

journeys when compared with the do-minimum scenario. Table A.1 [APP-

7-3-1] appended to this proof shows forecast NGT journey times and 

compares these with equivalent bus journeys. 

 The NGT specification is for high quality stops to be provided and for the 

NGT vehicles to deliver a step change to the quality of the vehicles on 

offer in the NGT corridors. Using stated preference, a survey technique 

recognised by the DfT and widely applied in transport to assess 

behavioural responses to proposed transport enhancements, members of 

my team have valued vehicle and stop quality attributes and then 

associated these with the NGT proposals. The team has worked with 

colleagues from Aecom to specify how these attributes are applied in 

LTM. This work and its application have been discussed in some depth 

with DfT officials leading to the March 2010 Programme Entry decision 

and the July 2012 Programme Entry reinstatement. A report of the stated 

preference surveys is Core Document C-4-24 and a paper setting out how 

this work has been applied is Core Document C-2-4. 

3.43. The appraisal of the NGT scheme also has a number of inputs, processes 

and outputs.  

3.44. Inputs into the appraisal include: 

 Outputs from the LTM that represent forecast transport demand and the 

forecast elements of journey time and travel cost incurred by travellers. 

These are used calculate the monetised benefits and disbenefits 

associated with NGT. 

 Outputs from LTM that are forecasts of the traffic flow on modelled 

sections of the road network and through modelled junctions. These traffic 

flows have been used to calculate the noise and air pollution impacts 

associated with NGT. These calculations have been undertaken by a 

team from Mott Macdonald and are addressed by the evidence of Mr 

Forni [APP-13-2] and Mr Leather [APP-15-2]. Changes in traffic flow also 
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inform the calculation of the impact of NGT on the number and severity of 

road traffic accidents. 

 The capital and maintenance and renewal costs associated with all 

elements of NGT scheme. These have been derived by the Promoters’ 

consulting engineer Mott Macdonald and are a subject of Mr Smith’s 

evidence [APP-3-2]. 

 The operating costs of NGT have been derived by my team using a 

bespoke operating cost model [C-1-10] that takes into account all key 

parameters that determine operating costs. These include staff-related 

costs and costs associated with running the trolleybuses such as power 

consumption. My team has also been responsible for the calculation of 

operating costs savings that will come about from fewer buses operating 

on the north corridor. 

3.45. The outputs from LTM are converted into an assessment of benefit using the 

DfT’s computer program Transport User Benefits Appraisal (TUBA). Using 

TUBA to undertake these calculations is part of the DfT’s guidance. This 

program takes the LTM model outputs by user class and time period and 

applies values of time and other factors to undertake the calculation of 

journey time, user charge, vehicle (highway) operating cost and indirect tax 

benefits in comparison to the Do-Minimum scenario. Annual benefits are 

derived through application of annualisation factors. Benefits are calculated 

from the perspectives of the public and private sectors. In a similar way, 

outputs from the model are also used to calculate changes to revenue. TUBA 

was applied by Aecom’s LTM modelling team, with input parameters 

specified by members of my team. The approach to applying TUBA is set out 

in Core Document C-1-17. 

3.46. The applied values of time are standard values prescribed by WebTag. The 

annualisation factors are bespoke to the assessment of the NGT project and 

their derivation is set out in Core Document C-1-2. These factors have been 

derived from local data and I am satisfied that the annualisation factors are 

appropriate for assessment of NGT and are consistent with DfT guidance. 
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The outputs from TUBA along with the monetised assessment of punctuality 

benefits are incorporated in a spreadsheet model that completes that 

appraisal by combining the calculated benefits with the projected costs. 

3.47. One of the benefits from NGT comes from the more punctual journeys that it 

will provide. This improved punctuality comes about in part because of the 

segregation from NGT from other traffic and where NGT is not segregated, 

from the priority that will be afforded to NGT at signal controlled junctions. Mr 

Robertson [APP-6-2] sets out in his evidence how this priority at traffic 

signals will be delivered. Ticketing and operational practices will also support 

the delivery of a punctual service. 

3.48. Both buses arriving early at a stop and buses arriving late at a stop causes 

passengers to incur a disbenefit. An early bus causes a disbenefit because 

either a passenger has to factor the potential early arrival into their journey 

planning with the effect that they extend their door-to-door journey time, or 

alternatively the passenger misses the bus that leaves a stop early and they 

have to wait for the next departure from their stop. The disbenefits of a bus 

operating late are that door-to-door journey times are extended. Stated 

preference surveys were used to derive valuations of ‘earliness’ and 

‘lateness’ that were then applied in the appraisal. A report of the stated 

preference surveys is Core Document C-4-24 and Core Document C-1-11 

sets how the values derived from the SP work have been used to calculate 

the monetised benefits that form part of the appraisal. 

3.49. The outputs from the Cost Benefit Appraisal are summarised in three tables, 

the content and format of which are set out in WebTag. These are: 

 Transport Economic Efficiency (TEE) table [Table 17.1, C-1] 

 Public Accounts (PA) table [Table 16.1, C-1] 

 Analysis of Monetised Costs and Benefits (AMCB) table [Table 17.4, C-1] 

3.50. The TEE table presents the net user benefits disaggregated by trip purpose, 

by mode of transport and by impact. The impacts in the TEE table are in 
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monetary terms expressed in Present Values (2010 prices and values). The 

table aggregates the results for each group to provide the information 

needed for the Appraisal Summary Table (AST) (see below). 

3.51. The PA table shows the Present Value of Cost (PVC) to the public accounts, 

also expressed in 2010 prices and values. 

3.52. The AMCB table summarises all costs and benefits which are regularly or 

occasionally presented in monetised form in transport appraisals, along with 

the Net Present Value and Benefit Cost Ratio of the scheme. As set out 

earlier, Net Present Value is the sum of PVB and PVC while Benefit Cost 

Ratio is PVB divided by PVC. 

3.53. More details on the TEE, PA and AMCB tables are set out below. 

3.54. Importantly however, and as already noted not all the impacts of a scheme 

are readily monetisable and included in the AMCB table. Such impacts need 

to be taken into account when assessing the worth of the scheme. The 

purpose of the Appraisal Summary Table (AST) is to combine monetised and 

non-monetised impacts (which may be assessed in a quantitative or 

qualitative way) into a single framework to inform decision makers on the 

overall worth (Value for Money) of a scheme. It is therefore the assessment 

in the Appraisal Summary Table that is used to inform the overall Value for 

Money of an option. 

Transport Economic Efficiency 

3.55. The TEE table (Table 17.1) in the Business Case Review [C-1] presents the 

net user benefits disaggregated by trip purpose, by mode of transport and by 

impact. In the table positive numbers are a benefit and negative numbers a 

disbenefit or cost. The user benefits for three types of traveller are explicitly 

considered: 

 ‘Non-business: commuting’ – these are people travelling to and from their 

place of work or education 
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 ‘Non-business: other’ – these are people travelling for any other non-

business purpose, such as travelling to or from shops, or for other 

personal business 

 ‘Business’ – these are people who are travelling for their employers’ 

business (for example between two places of work, or because their work 

involves travelling from place to place, such as a courier) 

3.56. For both non-business segments, the TEE table explicitly identifies the 

benefits to road users, bus and coach users, and to rail users. For the 

purpose of the appraisal, any public transport user is included in the bus and 

coach user category. There is also an ‘other’ category, but this is not in the 

NGT benefit appraisal.  

3.57. For business travellers, the appraisal also identifies benefits to goods 

vehicles (lorries), cars and vans, bus and coach passengers and rail 

passengers. Again for the purpose of the appraisal, NGT users are 

considered bus and coach passengers. Very few business travellers 

currently use bus in Leeds and are forecast to use NGT, but they are 

assigned a higher value of time than non-business travellers. While the 

standard TEE table has cells within the business user section for impacts on 

rail freight, no such impacts arise due to NGT or its alternatives. 

3.58. For the two non-business and the business user segments, the appraisal 

identifies the following benefits: 

 Travel time 

 Vehicle operating costs 

 User charges 

 Impacts during construction and maintenance 

3.59. The TEE Table contains a lot of information, so to aid its description I first 

cover the benefits to public transport users before looking at the benefits to 
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road users. I then complete the description of the TEE table by looking at the 

impacts to private sector providers. 

The TEE Table – Public Transport Users 

3.60. NGT will result in substantial Generalised Journey Time benefits to those 

who use it. Those trip makers that are forecast to use NGT do so because it 

offers a lower Generalised Journey Time than any alternative option (which 

could be to travel by bus or travel by car). How users experience their 

journey (its quality) is an integral part of end-to-end Generalised Journey 

Time. All users of NGT therefore enjoy an economic benefit. This does not 

mean that every element of their journey has a lower cost than the next 

alternative; rather it is the end-to-end GJT that is important. So for example, 

a trip maker may trade off a longer walk to a stop to enjoy the faster and 

better quality journey that NGT will offer. 

3.61. As part of the specification of NGT, it has been assumed that some bus 

routes in the north corridor would operate at a lower frequency than in the 

do-minimum. Some bus passengers would therefore experience a lower 

level of bus service than in the do-minimum scenario. For some of these bus 

passengers, NGT will be an attractive alternative. For others, NGT would not 

be as attractive an alternative as bus in the do-minimum, but they would still 

choose to use NGT as it would be more attractive than bus in the do-

something scenario. A third group may experience a lower level of bus 

service, but not regard NGT as an alternative to the do-something bus 

service. The LTM forecasts and hence the appraisal takes all this into 

account and the large benefits to bus and coach passengers is the net 

position of benefits to NGT users offset by disbenefits to bus users.  

3.62. Public transport users pay a fare and in economic appraisal terms this is a 

disbenefit to the public transport user. Changes in fares appear as a ‘user 

charge’ in the economic appraisal. In economic terms, some of the end-to-

end generalised journey time benefits the user enjoys are offset by the fare 

paid. Compared to the do-minimum, with NGT there is a net disbenefit in the 

bus and coach user charges category. This is because some users may 
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elect to pay a higher net fare than they would have done in the do-minimum 

to enjoy the better journey that NGT offers. (In the demand forecasting the 

NGT fare structure is similar to but not exactly the same as that for bus.) 

Also, some passengers may choose to interchange to NGT and so pay a 

higher net fare than in the do-minimum scenario. 

3.63. Overall the travel time benefits to bus and coach users greatly outweigh the 

user charge disbenefits. Bus and coach travellers in the commuting segment 

enjoy a benefit of £350m PV compared with a user charge of £62m PV. Bus 

and coach users travelling for other non-business purposes enjoy a £331m 

PV benefit compared with £37m PV user charges and in the business 

segment the benefit figure is £21m PV compared with a £1m PV user 

charge.  

The TEE Table – Road Users 

3.64. Turning to road users, NGT will result in the reallocation of some road 

capacity to provide public transport priority, as well as improved facilities for 

pedestrians and cyclists. This reallocation is a combination of both physical 

reallocation of road space as well as the priority that will be afforded to public 

transport and pedestrians at traffic signals. With no reduction in traffic flow, 

such a reallocation would be expected to result in a disbenefit as road 

journey times would become longer and some road users may choose to use 

alternative longer routes. However, the journey times, punctuality and quality 

that NGT will offer means that it will be attractive to road users and some will 

choose to use NGT for the entirety of their journey, or as part of a Park and 

Ride journey. This transfer can offset or even outweigh any disbenefits that 

may occur due to reallocation of road space. 

3.65. With NGT we see that non business road users enjoy a modest travel time 

saving valued at £5m PV (£0.5m PV commuters and £4.5m PV other users), 

but business users experience a modest travel time disbenefit of £39m PV 

(£22m goods vehicles and £17m cars and LGVs). The net position is a travel 

time disbenefit of £34m PV, which compared with the travel time benefits 

experienced by public transport users, is small.  
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3.66. As individual business users are travelling in their employers’ time, they are 

considered to have a higher value of time than either commuters or other 

users. This higher value of time means that they make different decisions 

and route and mode choice than commuters and other users who have lower 

values of time.  

3.67. The people element of the business user disbenefit is made up of a small 

number of people experiencing a small time disbenefit (looking at the Leeds 

urban area as a whole, analysis of LTM outputs suggests no more than 4 

seconds per trip in any modelled time period). As most business trips occur 

in the inter-peak rather than AM and PM peak periods, this disbenefit is 

concentrated in the inter-peak.  

3.68. The other element of the business disbenefit is associated with goods 

vehicles. There is, however, a limitation with LTM modelling when it comes to 

modelling goods vehicles. While the model allows goods vehicles to change 

route in response to changing traffic conditions, in contrast to individual 

travellers, the model does not allow goods vehicles to change the time of day 

that they travel to a less congested period. We know, however, that the 

logistics industry can and does respond to changing traffic conditions by 

changing its delivery schedules. The model therefore will overstate the 

impact on goods vehicles. 

3.69. In practical terms, given the number of trips made by road in the LTM 

modelled area and the total hours travelled, the net time disbenefit to 

highway users is not a material impact. 

3.70. In terms of vehicle operating costs, all three categories of road user 

experience a vehicle operating cost disbenefit. In aggregate this is £15m PV. 

This is because with NGT, LTM suggests that some vehicles are travelling 

marginally further than in the do-minimum scenario. For a journey in the 

Leeds urban area travelling 5km, this change is equivalent to no more than 

an average 10m per trip in any time period. 
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3.71. Taken together the travel time and the vehicle operating cost disbenefits to 

road users (£39m PV in total) is greatly outweighed to the time savings to 

NGT users. 

3.72. The position regarding the impact of NGT on road users has changed since 

the March 2012 Programme Entry Business Case [C-2] was submitted to 

DfT. In that document the net disbenefit (travel time plus vehicle operating 

costs) to all road users was £131m (PV 2002 price base) [Table 8.9, C-2]. In 

the business case prepared to aid this inquiry, the net disbenefit is £39m (PV 

2010 price base) [Table 17.1, C-1]. This improvement has occurred because 

one of the objectives of the design refinement process undertaken since the 

reinstatement of the project’s Programme Entry status has been to reduce 

negative impacts of NGT on general traffic, while at the same time securing 

the benefits that NGT will bring to its users. This objective has led to changes 

to the NGT alignment, the proposed physical layout of the road network and 

to the way that traffic is managed using traffic signals. Mr Smith [APP-3-2] 

sets out in his evidence the changes that have been made to the alignment 

between submission of the March 2012 Case and submission of the TWAO 

Application. This is also set out in Core Document B-11.  

3.73. This process of design refinement is a usual part of the process of the 

development of a major public transport scheme such as NGT. Based on my 

experience of similar scale schemes elsewhere, should the Secretary of 

State make the TWA Order, I anticipate that this design refinement will 

continue as a procurement reference design is produced and this has the 

potential to lead to the disbenefits to road users diminishing further. 

3.74. It is also important to note that that the TEE table only captures those 

journey time savings to travellers that are modelled by LTM. As I have 

already noted, LTM does not consider pedestrian or cycle impacts and 

because of this any time benefits that accrue to these groups due to the 

enhanced facilities for them that are integral to the NGT project are not 

included in the TEE table. Ongoing work by my team to assess the scale of 

these shows that overall, for pedestrians the additional facilities that form 

part of the NGT scheme will deliver benefits. For cyclists, the assessment is 
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that some of the enhanced facilities will encourage cycling in the NGT 

corridor, although there is scope to refine further the scheme to enhance its 

benefits by linking provision with existing facilities and other planned 

enhancements. I believe this to be possible within the Limits of Deviation of 

the application scheme. 

3.75. The assessment of benefits also considers user charges incurred by road 

users. These are changes in parking charges. NGT results in some travellers 

transferring from car either for their entire journey or as part of a Park and 

Ride trip. This results in those car users who continue to travel by car having 

the option of using alternative parking spaces that are no longer used by 

those who move over to NGT. Not all parking spaces incur the same 

charges, so there are changes in road users’ user charge. Together these 

changes add £45m PV to the scheme’s overall benefits. 

3.76. As is conventional for a rapid transit project at this stage of development, no 

monetised assessment is made of impacts during construction. This is simply 

because the construction programme is insufficiently developed to do so in a 

meaningful way. Impacts during construction, however, are subject to a 

qualitative assessment as part of the Environmental Statement and are 

covered by Mr Leather in his evidence [APP-15-2]. If quantified, because of 

the short term nature of the impacts, I do not consider that such disbenefits 

would have any material impact on the monetised part of NGT’s Value for 

Money case. The economic benefits associated with construction (e.g. the 

employment that it will bring to the construction sector) do not form part of 

the monetised consideration of the scheme’s impact. 

The TEE Table – Private Sector Providers 

3.77. The last section of the TEE table considers the impacts on private sector 

providers. Four categories are considered: revenues, operating costs, 

investment costs and grant/subsidy.  

3.78. When considering these aspects of the monetised appraisal there are two 

important points. The first of these is that the Promoters of NGT are 

proposing to take revenue risk – this means that the fares that passengers 
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pay to use NGT will all pass directly to the Promoters and the Promoters will 

then pay a private sector provider to run the NGT service to a specified level 

(routes, frequency, etc.) and at a predetermined level of quality regardless of 

the revenue that is earned. In appraisal terms this means that there is a shift 

of revenue from the private sector to the public sector and so this appears as 

a revenue disbenefit (of £301m PV) to the bus and coach sector (which is in 

the private sector). If revenue risk were held by the private sector, there 

would actually be a revenue benefit to the bus and coach sector because of 

the transfer of passengers from car and active modes. The Promoters’ 

payment to the NGT operator (£384m PV) appears as a grant/subsidy.  

3.79. The second point is that the Promoters propose to procure the NGT trolley 

vehicles using a repairing lease – this is a lease where the lessor is 

responsible for vehicle maintenance and the provision of the required 

number vehicles each day to a pre-specified standard. The lease payments 

also appear as a benefit (of £110m PV) to private sector providers (in this 

case ‘other’ providers). 

3.80. The operating cost impact is the economic cost of operating the NGT system 

(£127m PV) plus the costs of maintaining the trolley vehicles that are 

incurred by the lease company (£26m PV) less savings in bus operators’ 

costs (£34m PV) due to the assumed reduction in the frequency of some bus 

routes serving the north Leeds corridor. This leads to a net operating cost of 

£120m PV.  

3.81. The investment cost is the economic cost of the capital expenditure needed 

to implement the scheme, which is made up of the cost of building the 

scheme (£224m PV) and purchasing vehicles (£50m PV) leading to a total 

investment cost of £274m PV. 

3.82. It is also projected that NGT will result in a small number of trips that would 

otherwise use rail transferring to NGT. These are users who find using NGT 

a more attractive alternative than the rail journey than they would make in the 

do-minimum, because they choose to use Park and Ride for example. This 

results in a small loss of revenue to rail operators. For the appraisal it has 
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been assumed this will be captured through the refranchising process. In 

advance of the next franchise round (expected be c.2023) there would not be 

any change to the franchise subsidy profile in response to NGT. In the next 

franchise round, a new subsidy profile would be negotiated in response to 

prevailing revenue and costs and there would be no explicit consideration of 

NGT, even if the effects of NGT could be discerned. As a consequence, for 

the purposes of appraisal the projected revenue abstraction from rail (£39m 

PV) is offset by a change in subsidy to give a net zero impact. 

3.83. The final point that I wish to make regarding the private sector provider 

impacts in the TEE table is to stress that they are capturing the economic 

impacts of the scheme. The figures in the TEE table cannot sensibly be used 

to construe the financial impact of the scheme either from the perspective of 

the NGT operator, or the bus and coach sector, or the public sector. This is 

the subject of the Financial Case that I cover in Chapter 4 of my evidence. 

Public Accounts 

3.84. The economic costs of the scheme that lead to the PVC used in the 

calculation of the BCR are set out in the Public Accounts (PA) Table that is 

provided in the Business Case [Table 16.1, C-1]. In the PA Table the entry 

“Broad Transport Budget” is equivalent to the PVC. In the PA Table costs 

appear as positive numbers and revenues appear as negative numbers. All 

values are in Present Value terms. 

3.85. There are four considerations when calculating the Broad Transport 

Budget/PVC: 

 Revenues 

 Operating Costs 

 Investment Costs 

 Grants 

3.86. The PA Table also sets out the impact on indirect tax revenues. 
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PA Table – Broad Transport Budget 

3.87. As I have already noted, the Promoters have chosen to take the revenue risk 

associated with the NGT project. This means that the forecast NGT operating 

revenue accrues to the Promoters. This is the £457m PV that appears in the 

PA Table as ‘bus and coach’ revenue. From a public sector perspective, this 

revenue gain is partially offset by a loss in parking revenue of £14m PV 

leading a net position of £443m PV. 

3.88. Even with the vehicle leasing approach, the Promoters will still incur some 

on-going operating costs. These are associated with the maintenance and 

renewal of the physical infrastructure, as well as the costs incurred managing 

the operating contract. These appear as operating costs (£49m PV) and 

investment costs including infrastructure maintenance (£13m PV) with a net 

position of £62m PV. 

3.89. The grant/subsidy line under local government funding is the sum of the 

Promoters’ share of the scheme’s capital costs and the cost of operating the 

vehicles, which also includes operator profit and an operator service quality 

incentive. Together these sum to £220m PV. A further £110m PV is paid to 

lease the trolleybus vehicles. 

3.90. Central government’s share of the scheme’s capital costs is £164m PV and 

this appears as a grant/subsidy payment from central government in the PA 

Table. There is an entry related to the way changes in rail revenue and 

subsidy are treated and which I refer to in §3.82 above. 

PA Table – Indirect Tax Revenues 

3.91. NGT results in a change to indirect tax revenues of £13m PV. There are 

three effects in play. First, the shift of car trips to NGT results in fewer 

vehicles on the road, which in turn means less fuel consumption and lower 

fuel consumption, means that the Government has less revenue from fuel-

related taxes. Second, some vehicles travel further post NGT so this results 

in more fuel consumption, which in turn increases the Government’s tax 

revenue. Finally, more money is spent on public transport fares. Public 
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transport fares are not taxed (there is no VAT on public transport fares), but 

as it is assumed that the money spent on fares would otherwise be spent on 

goods that are taxed, in the appraisal there is a loss to the Treasury. 

3.92. All of these tax revenue impacts are small scale compared with the Wider 

Economic Impacts that NGT delivers. These include increased tax-take 

related due to higher levels of employment. These are covered in more detail 

later in my proof (see §3.126). 

3.93. In a WebTag assessment, as the Promoters are taking revenue risk the NGT 

revenue offsets the capital and operating costs - it appears as a 'negative 

cost' in the calculation of the scheme's PVC. It is projected that the revenue 

will be in excess of the operating cost, but would not be sufficient for the 

Promoters to fund the scheme without recourse to grant funding.  

3.94. How the Promoters intend to use the revenue surplus is not a relevant 

consideration of the economic appraisal.  

Analysis of Monetised Costs and Benefits  

3.95. The Analysis of Monetised Costs and Benefits (AMCB) table [Table 17.4, C-

1] brings together the monetised economic benefits in the TEE table and the 

monetised economic costs from the PA table. It sets out the Net Present 

Value and the Benefit Cost Ratio. In addition, not all the monetised economic 

benefits that are in the CBA are set out in the TEE table. There are three 

further benefits that appear in the AMCB Table, but not in the TEE. These 

are: 

 Greenhouse gas benefits 

 Accident benefits 

 Punctuality benefits, which is included as a ‘reliability’ benefit in the DfT-

prescribed table 

3.96. NGT results in a modest monetised greenhouse gas disbenefit. There are 

four effects in play. The first is that as an electrically powered vehicle, NGT 
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has zero greenhouse gas emissions at the point of power consumption and 

while carbon is produced in electricity generation, as electricity generation is 

a fully carbon traded sector, in economic terms the net carbon impact is 

neutral and so is not taken into account in the economic appraisal5. The 

second is that NGT will result in fewer diesel powered buses operating in the 

NGT corridors and this results in lower carbon emissions. The third effect is 

that NGT attracts users who would otherwise travel by car for their entire 

journey and this results in a transfer from a carbon emitting mode (car) to (in 

economic terms) a carbon free one (NGT). These three effects are offset by 

the extra distance travelled by private vehicles and goods vehicles (and 

hence additional emissions) in the NGT scenario compared to the do-

minimum. The overall result is a small monetised disbenefit.  

3.97. When preparing this evidence an arithmetic error was found in the 

calculation of the Present Value of Greenhouse Gas Benefits. Table 17.4 of 

the Business Case Review [C-1] give the value as £6m PV. The actual value 

should be -£3m PV. This has been corrected in the AMCB Table provided at 

Appendix B [APP-7-3-2]. This correction also changes the BCR of the 

Preferred Scheme, the AMCB and AST at Appendix B both reflect this 

correction too. 

3.98. Assuming the current national mix of electricity generation, the underlying 

analysis suggests that there is a small net increase in carbon emissions. This 

increase amounts to 0.1% of the total transport-related carbon emissions 

associated with the Leeds district. NGT offers lower emissions per passenger 

kilometre than other available modes in the corridors that it serves [Table 

4.2, A-08c-2] and other alternatives that have been considered. 

3.99. NGT results in a modest monetised accident disbenefit over the 60 year 

appraisal period of £25m PV. Numbers of accidents are calculated by 

multiplying the number of vehicle kilometres on different road types by the 

national average rate at which different types of accidents occur on these 

roads. The economic cost is the number of accidents multiplied by the 

economic cost for each type of accident.  

                                            
5
WebTag 3.3.5 
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3.100. The extra distance travelled by private vehicles and goods vehicles in the 

NGT scenario compared to the do-minimum means that the calculation 

suggests that the number of accidents increases.  

3.101. To place the accident disbenefit figure in context, in 2012 there were 303 

people killed or seriously injured in road traffic accidents in the City of Leeds, 

of which 15 were fatalities6. Using the values stipulated by DfT for CBA, the 

economic cost of this single year’s accidents (in 2010 prices) is £78m.  

3.102. As I have already pointed out in the context of time savings, the monetised 

appraisal does not consider safety benefits to cyclists and pedestrians of the 

extra facilities that are integral to the NGT design. In particular, the 

assessment does not assume any changes to the average rate of accidents. 

However, the NGT infrastructure will be constructed to the most 

contemporary design standards and as such, should reasonably be expected 

to have lower than average rates of accidents as set out by Mr Smith in 

§7.8.8 and 7.8.9 of his evidence [APP-3-2]. Recent work for the Highways 

Agency evaluating its newly built roads suggests that the projected number 

of accidents can have greater than a +/- 50% margin of error. The use of 

average rates is seen as a significant factor in the overestimation of accident 

impacts. I consider that the use of average accident rates is likely to 

overstate the impacts of NGT, and also that Mr Smith sets out in §7.8.9 of his 

evidence [APP-3-2] that with the NGT scheme, the number of collisions is 

likely to be reduced because of the improvements in junction design.  

3.103. One of the most significant benefits of NGT is that it will be more punctual 

than bus services in the do-minimum. NGT services will be more punctual 

because 53% of the north corridor route (between Holt Park and Stourton) 

will be segregated (65% between Bodington and Stourton) and NGT vehicles 

will benefit from priority at signals. Such benefits also extend to conventional 

bus services as, to a degree, they will also be able to use the priority that will 

be provided for NGT. In addition, the NGT vehicles will be designed to 

minimise boarding and alighting times, as will the approach to fares and 

                                            
6
 See Table RAS 30043 https://www.gov.uk/government/statistical-data-sets/ras30-reported-

casualties-in-road-accidents 
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ticketing. Punctuality (‘reliability’ in the table) benefits have been valued at 

£84m PV. The approach to calculating punctuality benefits is set out in detail 

in Core Document C-1-11. As noted in that document, a conservative 

approach has been taken to valuing this benefit. 

3.104. The DfT-prescribed AMCB Table identifies a number of other potential 

benefits that on occasion are included in the monetised appraisal of transport 

schemes. These are noise, air quality, journey ambience and option values. 

It is not established practice for urban transit schemes to monetise the noise 

or air quality impacts. They are, however, fully set out in the schemes ES and 

incorporated in the AST and as such these impacts contribute to the Value 

for Money assessment. The specification of the Leeds Transport Model 

means that ambience benefits cannot be separated from the other elements 

of Generalised Journey Time that contribute to the user benefits of the 

scheme. Option values are also not conventionally monetised for urban 

transit schemes, but like noise and air quality do form part of the AST and 

hence the Value for Money assessment. 

3.105. The total monetised benefit is expressed as the Present Value of Benefits. 

This is the sum of the economic efficiency benefits that appear in the TEE 

table and four benefits that are only in the AMCB table and totals £439m PV.  

3.106. The discounted benefits and discounted costs are brought together in the 

AMCB table that appears in the Business Case [C-1], which also presents 

the NPV and BCR of the NGT proposal. As noted earlier, this the Business 

Case Review assessment has been revised and this revision shows that 

NGT has 

 a NPV of £287m 

 a BCR of 2.90:1 

Comparison with March 2012 Business Case 

3.107. Before moving on to look at the non-monetised impacts of NGT that form part 

of the scheme’s overall Value for Money assessment, I now set out the 
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principal reasons why the NPV and BCR have changed from those set out in 

the March 2012 Business Case [C-2] submitted to the Department for 

Transport. These are: 

 As I have already noted, the DfT has changed its price base year and 

discount year from 2002 to 2010. 

 Modifications have been made to the NGT alignment. Most notably this 

includes the realignment of the most southerly section of the route to 

access the Stourton Park and Ride site via Belle Isle. This change affects 

both the user benefits of NGT and its impacts on highway (non-users), as 

well as the costs of the scheme. More detail of the consideration that led 

to the change of route is set out in Core Document C-1-5. DfT’s letter 

confirming approval of this change is Core Document C-6-14. 

 The application scheme includes a public transport corridor on 

Woodhouse Lane as it passes Leeds University and accommodating 

amendments to the proposed layout of surrounding roads. 

 Compared with the scheme subject to the 2012 Business Case, the 

application scheme includes other changes to the arrangements for traffic 

on the NGT route. There have been refinements of junction designs 

throughout the NGT corridor along with optimisation of traffic signal 

phasings and timings. 

 The reassessment of NGT journey times for morning peak, inter-peak and 

PM peak periods [C-1-13]. These new run time projections reflect the 

details of the application scheme. As part of this work, bus run times have 

also been re-assessed. 

 The way the choice between NGT and bus services is represented in LTM 

has been refined. Mr Hanson covers this in his evidence [APP-5-2]. 

 Operating, maintenance and renewal costs have all been reassessed to 

be consistent with the application scheme and the approach to vehicle 

leasing that Mr Henkel describes in his evidence [APP-4-2]. 
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 The capital cost expenditure profile has been revised to reflect the 

Application Scheme. 

3.108. In the DfT’s letter of 19th July 2012 which re-awarded Programme Entry 

status to NGT, the DfT stated that its assessment that the BCR of the NGT 

proposal was 2.7 as opposed to the 3.86 that was set out in the 2012 

Business Case (see point (iii) on page 2 of the DfT letter [C-6-15]). It is usual 

practice for DfT to derive its own assessment of the BCR of schemes which 

are seeking Government funding. 

3.109. As is normal practice for a scheme of this scale, the Promoters have 

maintained an open dialogue with the DfT on the approach to modelling and 

appraisal. From this it is apparent that the DfT assessed the BCR as 2.7 for a 

number of reasons and in no particular order these were: 

 The DfT took the view that the NGT journey times for the outbound 

northbound PM peak journeys were understated (i.e. NGT journeys were 

too fast). Since the award of Programme Entry in 2012, NGT journey for 

all periods have been reassessed and these have been incorporated in 

the modelling and appraisal. 

 The DfT took the view that there was a degree of uncertainty around 

impacts of NGT on road traffic and so took a more conservative position 

on what disbenefits could be. As I have already noted in this evidence, 

between the 2012 submission and the January 2014 Business Case, 

significant work was undertaken to develop the design and specification of 

NGT to minimise any adverse impacts on road traffic and this has led to 

the reduction in disbenefits that I have set out above.  

 The DfT applied an Optimism Bias figure of 36.3% instead of the 29.3% 

used in the 2012 Business Case. Leading to the January 2014 Business 

Case Review the costs of all elements of the Preferred Option have been 

reviewed and the further work that has been undertaken has increased 

confidence in the cost estimates. I consider that a prudent approach of 
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reapplying the level of Optimism Bias (29.3%) used in the PEBC [C-2] to 

the Business Case Review is appropriate. 

 The DfT adjusted the calculation of carbon benefits associated with the 

scheme. This is because the DfT considered there was an inconsistency 

between the approach used in the 2012 Business Case and guidance. 

The approach applied for the Business Case Review [C-1] is now 

methodologically consistent with the DfT’s guidance. 

3.110. The changes I set out above have addressed the issues identified by DfT 

that led to its assessment of the scheme BCR as 2.7. They represent an 

improvement to the overall robustness of the appraisal process. I consider 

the amended Business Case Review BCR of 2.90 appropriately reflects the 

scheme’s costs and benefits and that no further adjustment for a Value for 

Money Statement would be warranted at this stage. 

Appraisal Robustness  

3.111. As guidance and good practice requires, integral to the Business Case 

Review [C-1] are a number of appraisal sensitivity tests. These demonstrate 

the sensitivity of the Preferred Option’s BCR to key assumptions and so the 

robustness of the CBA. Two broad types of test were undertaken:  

 Tests that identify the impact on the BCR of a change to a source of costs 

or benefits. 

 The level of change required to result in the appraisal returning a 'no net 

benefit' position (where the NPV = £0m and the BCR = 1.0:1). 

3.112. While both sets of test demonstrate sensitivity to selected parameters, they 

do not represent a full forecast under these conditions. For example, a test 

which reduces NGT revenue does not include the corresponding reduction in 

demand and/or fare and the associated impacts of this on other 

benefits/costs. For example, reduced fares would be expected to have a 

positive feedback and make the service more attractive and increase 

demand, which could in turn increase revenue and benefits. 
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3.113. The tests undertaken demonstrate that the Preferred Option is robust to 

changes to key appraisal parameters. Even with significant (25%) increases 

in capital or operating costs its BCR remains above 2. If punctuality benefits 

are set to zero, the Preferred Option BCR remains above 2. 

3.114. The BCR drops below 2 if NGT revenue is reduced by 25%. However, this 

only shows the impact of reducing NGT revenue and does not include the 

associated increase in bus revenue if fewer passengers are switching from 

bus to NGT, which if included in the analysis would increase the BCR.  

3.115. The sensitivity tests show the importance of public transport user benefits to 

the Preferred Option BCR. As is set out in the Business Case Review, if 

public transport user benefits falls by 25%, the BCR to drop below 2. Public 

transport user benefits come about because of the journey time advantage 

that NGT will offer over bus and the quality of the system provided at stops 

and on vehicles. This particular sensitivity test shows that the importance of 

the capital investment in segregation and system quality as this is the root 

source of the system’s benefits.  

3.116. Taken together the Business Case Review sensitivity tests lead me to 

conclude that the Preferred Option BCR is robust to a range of extreme 

downside sensitivities and that there therefore is no question that the 

benefits of the Preferred Option substantially exceed its costs. 

3.117. In January 2014 and after the technical work that underpins the Business 

Case Review had been completed, the DfT issued a new release of 

WebTAG. While there has been a significant restructuring of the way 

guidance is provided, the principal material change was amendments to 

values of time. These are used in LTM and in the cost benefit appraisal. Mr 

Hanson has set out in his evidence [APP-5-2] that that he has considered the 

impact of this change to the LTM forecasts for NGT demand, revenue and 

benefits and that he has concluded that the changes in the parameters would 

not materially affect the outputs from LTM. To complement this analysis, an 

appraisal sensitivity test has been undertaken using the new WebTAG value 

of time parameters. This uses the Preferred Option forecasts of demand, 
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revenue and benefits. Adopting the January 2014 values of time would 

change the BCR from 2.90 to 3.88. From this I conclude that the changes in 

values of time introduced in January 2014 have no material impact on the 

conclusions I draw from the evidence I have set out in this proof.  

The Preferred Option’s Value for Money 

3.118. The assessment of the Value for Money (VfM) of the Preferred Option is 

derived from a consideration of all the impacts of the scheme. As I have 

already noted, this includes those that are monetised and form part of the 

Cost Benefit Appraisal, impacts that can be monetised that do not form part 

of the Cost Benefit Appraisal, other impacts that are quantified but not 

monetised and other benefits that are subject to a qualitative assessment. 

These are all brought together in the Appraisal Summary Table (AST), which 

has four sections: impact on businesses; impact on the environment, social 

impacts and public accounts impacts. 

3.119. In the following paragraphs I don’t repeat the commentary on the monetised 

benefits that form part of the Cost Benefit Appraisal. Rather, I focus on those 

additional quantified and qualitatively assessed impacts that form part of the 

overall Value for Money assessment. 

Impact on business 

3.120. A monetised assessment of the impacts of NGT on business users and 

transport providers is an integral part of the Cost Benefit Appraisal, as is an 

assessment of the punctuality benefits (‘reliability benefits’ using the DfT’s 

prescribed AST terminology). The -£224m PV figure shown in the Preferred 

Option AST [Table 17.12, C-1] is a combination of benefits to public transport 

users from improved journey times and greater choice of public transport 

services offset by disbenefits to business highway users, along with a 

reduction in net private sector Public Transport revenues as a result of 

abstraction of demand from existing bus services to NGT. It is the last of 

these that dominates the calculation. 
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3.121. There are two further impacts on business that form part of the AST that I 

have not been covered thus far. These are: 

 How NGT can support redevelopment and regeneration  

 The wider economic impacts of the Preferred Option 

3.122. It is widely accepted that well-specified transport schemes deliver economic 

benefits that are not considered in the Cost Benefit Appraisal. As set out in 

Core Document G-4-70 this is because of a number of reasons: 

 Transport improvements can expand labour market catchments, improve 

job matching and enable business to business interactions. These are 

known as agglomeration benefits. 

 Transport improvements can also have the effect of expanding labour 

markets and making them function more efficiently. 

 Transport improvements can improve competition by opening up new 

markets and expanding trade areas, which in turn makes the economy 

work more efficiently. 

 Transport improvements can make locations more attractive to inward 

investment, both domestic and foreign.  

3.123. The DfT’s approach to Cost Benefit Appraisal makes a particularly restrictive 

assumption, which is that the pattern of population and employment is not 

affected by a transport investment (other than at the margin). From the DfT’s 

perspective there are good reasons for this, in particular it allows for ready 

comparison of schemes from across the country on a common basis. This 

does mean though that one of the principal reasons for promoting schemes 

such as NGT – that is to support the growth of the economy by facilitating 

population and employment growth, as well as making the economy work 

more efficiently through job relocation to more productive areas – is not 

considered within the formal Cost Benefit Appraisal. However, a number of 

wider economic impacts are recognised by the DfT and these form part of the 

Appraisal Summary Table. 
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3.124. DfT Guidance7 establishes that a form of model known as Land Use 

Transport Interaction (LUTI) models can be used to assess how a transport 

intervention such as NGT affects the size of the population and number of 

jobs, as well as how that population and those jobs are distributed. In turn, 

these models can be used to project the economic impact of both additional 

jobs and the relocation of jobs from less to more productive areas. (For some 

sectors of the economy, such as the service sector, jobs in city centres are 

typically more productive than jobs located elsewhere.) 

3.125. Such a model – known as the Urban Dynamic Model – is available for West 

Yorkshire. This model has been developed for Metro and has been used for 

the last decade or so to support the development of transport policy and 

investment programmes. Analysis from the UDM has helped the Leeds City 

Region develop and prioritise its West Yorkshire Transport Fund Plus 

programme of investment. The UDM has been used to assess the Wider 

Economic Impacts of NGT. A description of the model, its application for 

NGT and the results of this application forms Core Document C-1-18. 

3.126. The UDM forecasts that NGT will: 

 Lead to an increase of 3,687 jobs in Leeds District by 2031.  

 Result in Wider Economic Impacts of £115m PV (in 2010 prices). As 

noted, these are not included in the DfT-specified CBA but they do appear 

in the AST [Table 17.12 C-1]. If they were included in the CBA they would 

increase the BCR of the project to 3.65:1. 

 Increase Gross Value Added of the Leeds District in 2031 by £235.6 

million per annum. (This is an alternative way of expressing the Wider 

Economic Impacts and should not be added to the User Benefit figure.) 

3.127. As I set out earlier, the CBA shows that NGT’s traffic impacts (some road 

journeys being longer in duration and distance) lead to a very modest 

disbenefit to business users. This is greatly outweighed by the benefits that 

come from the increase in employment in Leeds and the monetised Wider 

                                            
7
 DfT WebTAG Unit 3.5.14 
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Economic Impacts. It is clear from this analysis that the Leeds economy will 

receive a significant and positive economic benefit from NGT. 

3.128. It is also widely accepted that well specified rapid transit schemes can 

support regeneration and redevelopment. The NGT scheme serves south 

Leeds and in particular areas that are designated in the Leeds Local 

Development Framework for regeneration and redevelopment: the Aire 

Valley Action Plan area and the area covered by the South Bank Planning 

Statement. NGT will support the realisation of these initiatives and the 

permanence of the system will be a notable contribution to this [C-1-12]. 

Impact on environment 

3.129. The AST brings together the assessment of environmental impacts of NGT. 

The Business Case assessment of the Preferred Option is substantially 

informed by the Environmental Statement (ES) and all the detailed work that 

sits behind it. This is covered by other witnesses. The ES analysis is 

supplemented by the monetised assessment of greenhouse gas impacts. 

3.130. What the AST records is that: 

 The construction impacts are localised and transient. As such, over the 

appraisal period there impact is considered neutral. 

 The environmental mitigation that is integral to the NGT project will deliver 

a slight beneficial impact. 

 NGT has a neutral impact on water resources, air quality and greenhouse 

gases. The air quality impacts are a mixture of benefits and disbenefits, 

but individually all are small. The increase in greenhouse gas emissions is 

so small as to be considered negligible. 

 NGT has slight adverse impact on noise. Increases in noise are expected 

as a result of the movement of the trolleybuses along the route, notably on 

segregated sections as well as increased traffic and trolleybuses 

accessing the depot and Park and Ride facilities. Rearrangements to the 

traffic system will result in some localised negative effects. 
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 The AST records the moderate adverse impact the Preferred Option has 

on landscape and townscape. These come about principally because of 

the loss of green space and the introduction of Overhead Line Equipment. 

Impact on social 

3.131. In addition to the monetised benefits that form part of the CBA, the AST 

identifies a number of other impacts associated with NGT. These are: 

 There is a strong beneficial impact on physical activity. As well as 

promoting the use of public transport with its associated walks to and from 

stops, the NGT scheme increases the provision of facilities for cyclists in 

the corridors it serves, as well as improving pedestrian crossing facilities. 

 There is a strong beneficial impact on personal security. NGT will utilise 

best practice design including effective lighting, CCTV, help points, 

landscaping and natural surveillance. 

 There is a strong beneficial impact on access to services. NGT will 

provide faster public transport links to key facilities across the city and 

improve cross-city links between north and south Leeds. 

 There is a strong beneficial impact on severance. This is because NGT 

will result in additional pedestrian crossings and cycle facilities. 

 NGT will result in a strong beneficial impact on option values. In transport 

appraisal an ‘option value’ is defined as “the willingness-to-pay to 

preserve the option of using a transport service for trips not yet anticipated 

or currently undertaken by other modes, over and above the expected 

value of any such future use”8. Clearly, NGT creates a new option for 

travellers that would not otherwise exist. 

                                            
8
 WebTag 3.6.1 
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Public Accounts 

3.132. For completeness, I note that the AST sets out the Public Accounts impacts 

of the Preferred Option. Each of the elements in the AST has been covered 

under the ‘Public Accounts Table’ heading in the preceding text.   

Value for Money Assessment of Next Best Alternative 

3.133. The Business Case Review [C-1] includes an assessment of the Value for 

Money of a Next Best Alternative (NBA). The NBA is specified to deliver 

outputs and outcomes which are as comparable as is practicable to the 

Preferred Option. Its purpose is to confirm that any specific impacts of the 

Promoters’ choice of technology are justified relative to other ways of 

delivering the project benefits. 

3.134. Accordingly, the NBA has been specified to follow the same alignment as 

NGT and would benefit from the same level of priority. The vehicles for the 

NBA have been specified as plug-in hybrid articulated vehicles. A plug-in 

hybrid vehicle is similar to an existing hybrid vehicle with additional on-board 

energy storage which allows the vehicle to run in electric mode to a greater 

extent than a conventional hybrid vehicle. As set out in the Business Case 

Review [C-1], the Promoters consider that electric operation is essential if 

powers and permissions to construct and then operate the most 

environmentally sensitive parts of the route (east of the Arndale Centre in 

Headingley, Millennium Square) are to be obtained. 

3.135. There are two important points to note about the Next Best Alternative: 

 As the NBA follows the same alignment as the Preferred Option it has a 

very similar impact on property and land take. The principal difference is 

that the NBA, would not have overhead lines with associated catenary 

poles and building fixings. 

 Plug-in hybrid buses are an emerging technology and as yet there are no 

18m articulated plug-in hybrid vehicles commercially available. However, 

manufacturers are suggesting such vehicles will be in commercial 

production by the end of 2015 [C-1-16]. Even if this is delayed, a vehicle is 



APP-7-2 
 

Page 46 of 76 
 

considered to be sufficiently likely to be available by the end of this 

decade and so the use of this technology option for the NBA is reasonable 

3.136. The CBA of the Next Best Alternative in the Business Case Review [C-1] 

assumes that like the Preferred Option, the Promoters would take revenue 

risk. Also like the Preferred Option, for the NBA it is assumed that there will 

be a reduction in the frequency of routes 1 and 6 to no more than three 

buses per hour per direction between Holt Park and the City Centre. It is also 

assumed that while stops will be provided to the same quality as the 

Preferred Option, vehicles would be perceived to have the same quality as 

existing buses.  

3.137. In the Business Case Review, the NBA is shown [Table 17.4, C-1] to have  

 a NPV of £6m 

 a BCR of 1.03:1 

3.138. Since the completion of the Business Case Review [C-1], further sensitivity 

tests have been undertaken to explore the impact of alternative assumptions 

on the quality of the NBA vehicles. These are: 

 A NBA option with a quality parameter half way between that of the 

Preferred Option and the Business Case Review assumption. The 

rationale for this is that for half its operation a plug-in hybrid could 

potentially operate in electric mode and so deliver a similar journey 

experience to the all-electric NGT trolleybus. This test is very much a ‘best 

possible case’ for a plug-in hybrid vehicle. 

 A NBA option with a quality parameter equal to the NGT trolleybus 

vehicle. This is simply an appraisal sensitivity test because at present and 

for the foreseeable future, there is no vehicle available other than a 

trolleybus that could deliver the same journey experience as the Preferred 

Option and which could be efficiently operated at the intensity assumed 

for NGT vehicles. 
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3.139. The results of these sensitivities are provided in Table C1 at Appendix C 

[APP-7-3-4]. These show that: 

 For the ‘half quality test’, the NPV is £159m and the BCR 2.04:1 

 For the ‘full quality test’, the NPV is £315m and the BCR 3.49:1 

3.140. These results, however, are predicated on the Promoters letting an operating 

contract. An operating contract allows the Promoters to specify all aspects of 

the NGT service and to take revenue risk. The LTVS TWA Order would give 

the Promoters the wherewithal to let such a contract for the Preferred Option. 

There is, however, no legal mechanism available that would allow the 

Promoters to let a contract for a NBA using plug-in hybrid technology. It is 

therefore necessary to consider alternative mechanisms for securing a NBA 

service and what these may mean for the CBA of the NBA. 

3.141. As set out in Appendix B of Core Document C-1-1, there are a number of 

alternative procedures available to secure a service for the NBA. These are: 

 Quality Contract Scheme – a QCS would allow the Promoters to specify 

services and to take revenue risk and potentially, also co-ordinate bus 

services (fares, frequency and routes) with the NBA. To do so, however, 

would not be without considerable risk to the Promoters. The risks 

include: 

 To date there has been no QCS implemented elsewhere in the country, 

so the procedure remains untested 

 The QCS powers are to address market failure in the deregulated bus 

industry. Using them to implement a rapid transit scheme could be 

challenged as ultra vires 

 The timings of the procedures required to introduce a QCS are not 

aligned with the highway procedures available to Leeds City Council to 

construct the NBA infrastructure as defined. Allowing time for 

construction, powers to construct NBA infrastructure (including 

compulsory purchase) would have to be granted before powers to 
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operate using a QCS could be granted. As the procedures for powers 

to construct would precede the procedures for powers to operate, the 

deliverability of the NBA and so the reasonableness of granting 

construction powers would have to be questioned  

 QCS powers only last a maximum of 10 years. Even if QCS powers are 

secured, the long term operation of the NBA could not be guaranteed 

 Voluntary Partnership Agreement – a VPA would allow the Promoters to 

influence to a degree (but not determine) all aspects of services offered 

on the NGT corridors. Any operator party to the VPA could use the NBA 

infrastructure. The Promoters could not take revenue risk. While fare 

maxima could be part of the agreement, the Promoters could not 

determine what fares should be. Some protection for private sector 

investment could be made by including in the VPA provision for a Quality 

Partnership Scheme (QPS) to be introduced, for example limiting access 

to new bus stops or lanes to vehicles/services meeting specified 

standards (see below). Critically, delivery of an NBA service using a VPA 

would not allow the Promoters to guarantee a uniform service and fare 

offer. 

 Quality Partnership Scheme (QPS) - A statutory QPS could be made by 

the local transport authority (Metro) specifying various minimum quality 

standards that bus operators must meet in order to use new or upgraded 

infrastructure, such as that included in the specification of the NBA. 

However, the quality threshold could not be so high that it represents a 

disproportionate barrier to entry into the market for new operators or 

otherwise disproportionately affects existing competition. The duration of a 

QPS is related to the effective lifespan of the facilities provided – for 

example this could be up to at least thirty years for improved 

junctions/sections of local carriageway widening. With a QPS the new 

infrastructure would therefore be available to any operator which meets 

the defined quality threshold. The Promoters could not take revenue risk. 



APP-7-2 
 

Page 49 of 76 
 

 Service Contract - With a service contract the Promoters would have full 

control over all aspects of a NBA service, including managing fares and 

defining the level of revenue risk to be passed to the operator (from none 

to all). However, with NBA infrastructure introduced using Leeds City 

Council’s highway powers, a contract could not be let for a service 

competing with existing commercial services. Therefore this approach is 

not available for the NBA. 

3.142. Notwithstanding their considerable and potentially insurmountable risks, 

because the operating contract model is not available for the NBA, the 

appraisal of the NBA has been repeated using QCS and VPA/QPS options. 

The BCRs are different for the alternative procurement approaches because 

of the different way that revenue is treated in each case. 

3.143. These delivery sensitivity tests have been applied to the NBA test with the 

vehicle quality attributes equal to the Preferred Option. This is simply 

because this delivers the highest possible benefits and so shows the NBA in 

the best possible light for the various delivery options. However, it is 

important to repeat that there is currently and presently no vehicle available 

that would provide such quality end-to-end of the specified route.  

3.144. The results of these sensitivities are set out in Table C2 at Appendix C [APP-

7-3-5]. In summary: 

 With a QCS procurement model the BCR reduces from 3.49 to 1.80 

 With a VPA/QPS procurement model the BCR reduces from 3.49 to 2.33 

3.145. From the additional consideration of the NBA option that has been 

undertaken since the completion of the Business Case Review, I note that: 

 Even if it is assumed that the NBA would deliver a better quality journey 

than was assumed for the analysis in the Business Case Review and that 

the Promoters take revenue risk through letting a concession (the ‘half 

quality test’, the NBA’s economic performance is inferior to the Preferred 

Option 
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 There is no mechanism available for the Promoters to let a concession for 

the NBA and so take revenue risk by this route 

 They could potentially seek to take revenue risk through a QCS, but this is 

a high risk approach 

 A VPA/QPS approach is lower risk, but it is more difficult for the 

Promoters to secure the outputs that they want to see delivered. 

 Even assuming a NBA could deliver an end-to-end journey experience 

comparable to the Preferred Option, both the alternative approaches to 

securing the NBA service have an inferior economic performance to the 

Preferred Option 

Value for Money Assessment of Low Cost Alternative 

3.146. I now turn to the Value for Money assessment of the Low Cost Alternative 

(LCA). The LCA is specified to confirm that the scale of investment in the 

Preferred Option is justified, in particular that the majority of the benefits of 

the Preferred Option cannot be delivered for the minority of the costs. The 

LCA has been specified to meet insofar as possible the same objectives as 

the Preferred Option, but at a cost of around £50m. 

3.147. As I have already noted the specification for the LCA is that hybrid diesel-

electric buses would operate in the same public transport corridors as the 

Preferred Option, but without the off-street segregation of the Preferred 

Option and Next Best Alternative. Some on-street priority additional to the 

do-minimum would be provided, which would improve bus journey times and 

their punctuality. There would be enhancements to existing stops. There 

would be Park and Ride sites at Bodington and Stourton, although these 

would be around half the size of the Preferred Option P&R sites. There is no 

requirement for a depot for the Low Cost Alternative as it is assumed existing 

bus depot facilities in Leeds would be utilised.  

3.148. For the LCA it has been assumed that on the City to Holt Park section of the 

route existing services would continue to operate and that they would be 
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provided commercially. Links from the Bodington P&R site would be provided 

by existing services. As there is no established bus route from the Stourton 

P&R site to the city centre, a limited stop service would be provided between 

Stourton and the University. For both north and south routes, vehicles would 

be provided by operators. 

3.149. Reflecting the nature of the proposed operation, an important difference 

between the LCA and the Preferred Option (and NBA) is that for the LCA it is 

assumed that operators would take revenue risk. This reflects that there are 

no mechanisms available to the Promoters to allow them to take revenue 

risk, even if they should want to. 

3.150. Following the publication of the January 2014 Business Case Review [C-1] 

an error was identified in the way that the Low Cost Alternative was 

represented in LTM. As a consequence, LTM has been re-applied and the 

Cost Benefit Appraisal of the LCA re-done. This shows that the LCA has: 

 a NPV of -£53m 

 a BCR of 0.59:1 

3.151. In Appendix D [APP-7-3-6, APP-7-3-7, APP-7-3-8 and APP-7-3-9], I provide 

the TEE, AMCB, PA and AST for this revised appraisal of the LCA. 

3.152. This re-appraisal does not materially change the conclusions drawn in the 

Business Case Review, namely that the LCA does not provide value for 

money. While it has a lower environmental impact than either the Preferred 

Option or the NBA, its monetised costs exceed its monetised benefits and for 

this reason it could not be justified for implementation. 

3.153. To shed some further light on the cost benefit performance of the LCA, four 

further options have been considered in LTM and subject to Cost Benefit 

Appraisal (although the other impacts in the AST have not been explicitly 

considered). The purpose of these tests has been to explore the relative 

contribution of the different elements of the LCA to the CBA and see whether 



APP-7-2 
 

Page 52 of 76 
 

there is potential to for an alternative and economically worthwhile LCA to be 

specified.  

3.154. The four tests are (with their respective BCRs are): 

 The full LCA option with provision of a P&R express service that links 

Bodington and Stourton – the purpose of this test is to assess the 

potential benefits of providing faster bus services between the Bodington 

P&R site and the City Centre, as well as providing a link to destinations 

south of the Aire (BCR of 0.36:1) 

 The south route only of the Business Case Review LCA (Stourton Park 

and Ride with dedicated express bus to the University) (BCR of 1.28:1) 

 The north route only of the Business Case Review LCA (Bodington Park 

and Ride, on-street bus priorities, enhanced stops, existing services) 

(BCR of 0.14:1) 

 The north route only of the Business Case Review LCA without Bodington 

Park and Ride (on-street bus priorities, enhanced stops, existing services) 

(BCR of 0.13:1) 

3.155. The CBA results (NPV and BCR) for these four tests are shown in Table D5 

in Appendix D  to this proof [APP-7-3-10]. 

3.156. The conclusions I draw from the revised LCA appraisal and the four 

additional tests are: 

 None of the LCA options tested for the north route would be economically 

worthwhile and so they should not be pursued. 

 The provision of a Park and Ride site at Stourton with an express bus link 

to the city centre would be economically worthwhile, although as tested 

the case is not strong.  

 Serving the Bodington Park and Ride site with express bus services does 

not add value. This is because the journey time improvement from 
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express buses is simply not great enough to offset the fact that there 

would be a less frequent connection to the city centre than could be 

provided by stopping all passing buses at the Park and Ride (as in the 

Business Case Review LCA option). Put simply, for this site frequency of 

service is more important than the journey time differential between a 

stopping and express bus service. Only the step-change in journey times 

that comes from the additional priority in the Preferred and NBA options 

makes Park and Ride economically worthwhile in this corridor. 

Value for Money Statement 

3.157. In my opinion the economic performance of the Preferred Option, Next Best 

Alternative and Low Cost Alternative shows that the Promoters' selection of 

the Preferred Option is justified; as it is clearly the best option. Although this 

option requires more funding in total than either alternative, it is the only 

option which has funding available from the DfT, has a clear delivery route 

and represents Value for Money.  

3.158. Against all sections of the Value for Money case, the preferred scheme of 

Leeds New Generation Transport is the superior option. While the Next Best 

Alternative and Low Cost Alternative offer lower negative impacts they also 

result in smaller positive benefits. The NBA has significant deliverability 

challenges and both the NBA and LCA have no clear funding route.  
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4. The Financial Case for NGT 

Introduction 

4.1. In this Chapter of my evidence I set out the Financial Case for NGT. 

Conventionally, the Financial Case has three elements and these are: 

 A statement of the capital funding that is required 

 A description of the funding package, which demonstrates that the 

Preferred Option is affordable 

 A description of the operating position of NGT – that is a comparison of 

forecast revenue with projected operating, maintenance and on-going 

renewal costs 

4.2. I conclude this Chapter with financial considerations pertinent to the Next 

Best Alternative and Low Cost Alternative.  

Capital Funding 

4.3. The projected outturn implementation cost for the Preferred Option is 

£250.5m. This includes: all constructions costs; development costs; land 

acquisition and compensation; costs associated with Traffic Regulation 

Orders, testing and commissioning, and monitoring and evaluation; and, 

utilities. It also includes an allowance for risk that has been derived from a 

Quantified Risk Assessment. The outturn implementation cost allows for 

inflation. 

Sources of Funding   

4.4. The DfT’s Programme Entry re-approval in July 2012 [C-6-15] sets out the 

Government’s commitment to contribute £173.5 million to the outturn cost of 

NGT. The DfT’s contribution is subject to a number of conditions and these 

are set out in full in the Programme Entry letter. The principal conditions are 

that there should be no material changes to either the scheme’s overall 

outturn implementation cost or its Value for Money Case. As the Business 
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Case Review [C-1] sets out and as I have explained in my evidence, the 

Promoters continue to meet these conditions. 

4.5. The balance of the funding (£77.1 million) is made up of four sources:  

 money already allocated to Leeds City Council’s capital programme 

 money sourced from Metro’s capital programme and reserves 

 prudential borrowing 

 value of land already in Metro/LCC ownership. 

Operating Position 

4.6. As I have already noted in Chapter 3, it is the Promoters’ intention to take 

revenue risk for the NGT project. This means that the Promoters will be 

responsible for setting the structure of the fares for NGT as well as the price 

that is associated with each ticketing product. Should NGT return a surplus 

(i.e. its revenue is in excess of total operating costs) then this surplus would 

be retained by the Promoters. 

4.7. The commercial strategy for NGT is that an operating concession will be let 

with the operator paid to deliver a defined level of service. It is envisaged that 

there will be an incentive regime where the operator receives an additional 

payment for exceeding pre-defined quality-related thresholds and is 

deducted payments should minimum standards not be met. As also set out in 

the Commercial Strategy, the Promoters’ intention is that the trolleybus 

vehicles will be procured via a repairing lease. Mr Henkel sets out more 

details of this approach in his evidence [APP-4-2]. 

4.8. The financial sustainability of NGT has been considered by comparing the 

projected operating and maintenance costs for NGT with its revenue. These 

comprise: 

 the service operating costs (staff wages, power, etc.) 

 the costs the Promoters incur managing the concession contract 
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 vehicle lease payments and the cost of maintaining the NGT infrastructure 

4.9. More details on the projected operating costs of NGT and how these have 

been derived are set out in Core Document C-1-10. 

4.10. Experience of other rapid transit schemes suggests that there will be a 

period when demand builds-up to forecast levels. On top of this, there will be 

costs associated with commissioning and trial running before NGT enters 

service. Because of this it is projected that it will not be until the third full year 

of operation that NGT return a surplus to the Promoters. In the interim, the 

Promoters will have to support NGT’s operation.  

4.11. Looking at the fifth full year of NGT operations, the system's revenue is 

projected to be in excess of annual lifecycle costs. That is, there will be an 

overall operating surplus. 

4.12. It is projected that by the eighth full year of operation there is a cumulative 

financial surplus and that over the length of the borrowing period for the 

loans that the Promoters intend to take out to part-fund their contribution to 

the scheme’s implementation costs, the cumulative operating surplus will be 

in excess of illustrative loan repayments. 

4.13. The financial assessment of NGT also explicitly considers the impact on bus 

operators in the two corridors that the system serves. This shows that bus 

operator revenue will be reduced, but that this is in part off-set by a reduction 

in their operating costs due to bus service rationalisation, as well as the 

operating cost benefits that bus operators enjoy from reduced journey times. 

Nonetheless, the net position is a reduction in bus operator revenue. 

Next Best Alternative 

4.14. As part of the Financial Case the operating position of the Next Best 

Alternative has also been assessed. Like the Preferred Option, in the 

Business Case Review [C-1] it has been assumed that the Promoters would 

take revenue risk, but as I set out in the previous Chapter of this evidence at 

§3.141 there are significant and potentially insurmountable delivery 
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challenges to achieve this. Nonetheless, this assumption does allow a like-

for-like comparison to be made with the Preferred Option. 

4.15. The operating position of the Next Best Alternative considered in the 

Business Case Review [C-1] is that in a typical mature year (i.e. after 

allowing for build-up of demand), total operating costs would exceed 

revenue. That is on-going revenue support would be required and therefore 

the Next Best Alternative is not financially sustainable.  

Low Cost Alternative 

4.16. For the Low Cost Alternative, the assumption is that the private sector would 

take revenue risk. On the north corridor, it has been assumed that bus 

services which are currently operated commercially would enjoy the benefit 

of targeted bus priority as well as additional demand from a Park and Ride 

site at Bodington. As these services are currently operated commercially and 

the LCA will result in lower operating costs (due to faster journeys) and 

additional demand, there will be a positive impact on the financial position of 

bus operators in the corridor (assuming no change in the competitive position 

between operators). This has not been quantified. 

4.17. The operating position of the dedicated Park and Ride service between 

Stourton and the University which also forms part of the Business Case 

Review LCA specification has been assessed. This assessment shows that 

in a typical mature year, operating costs exceed revenue. Such a service 

would not be financially sustainable. 

Conclusion 

4.18. The Financial Case has applied analyses which are appropriate for a 

Business Case at the TWAO application stage of a project’s development 

and that are consistent with guidance and established practice. This has 

shown that the NGT Preferred Option is financially sustainable. In contrast, 

neither the Next Best Alternative’s nor Low Cost Alternative’s Park and Ride 

service from Stourton to the University can be considered as financially 

sustainable over the appraisal period. 
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5. Statement of Matters 

5.1. The Secretary of State has issued a Statement of Matters that he has asked 

the inquiry to consider. My evidence addresses a number of these directly. In 

particular it considers Matters 2, 3 and 12. 

 Matter 2: The justification for the particular proposals in the draft TWA 

Order, including the anticipated transportation, regeneration, 

environmental and socio-economic benefits of the scheme.  

5.2. At §3.118 et seq I describe the Appraisal Summary Table (AST) for the NGT 

scheme which brings together the monetised, other quantified and 

qualitatively-assessed environmental and socio-economic benefits and 

disbenefits of the application scheme. The AST is included in my proof as 

Appendix B2 [APP-7-3-5]. I also describe how NGT will benefit the Leeds 

economy through supporting job growth and regeneration. 

5.3. Mr Haskins’s evidence [APP-2-2] also addresses this Matter and in 

particular, NGT’s transportation benefits. 

 Matter 3: The main alternative options considered by the Promoters 

(including alternative modes to bus, and alternative means of propulsion) 

and the reasons for choosing the proposals comprised in the scheme. 

5.4. At §3.133 et seq I set out the appraisal of the Next Best Alternative option 

that is an integral part of the Business Case Review [C-1], as well as work 

that has been undertaken subsequent to the completion of the Business 

Case on variants to the Next Best Alternative. 

5.5. At §3.146 et seq I go on to set out the appraisal of the Low Cost Alternative, 

as well as work on variants to the LCA that has been undertaken since the 

completion of the Business Case Review [C-1]. 

5.6. Mr Haskins’s evidence [APP-2-2] also addresses this Matter, in particular the 

choice of trolleybus and the alternative modes that were considered. 
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 Matter 12: Whether the scheme is reasonably capable of attracting the 

necessary funding, having regard to the Promoters’ Business Case 

Review (Core Document Ref. C-1). 

5.7. At §3.157 and §3.158 I give a statement of the NGT scheme’s value for 

money which states that it is the best performing of the options that have 

been formally appraised, that it has a good value for money case and that it 

is a scheme that warrants local and central government funding.  

5.8. In Chapter 4 of my evidence I show that locally-sourced funding is available 

to supplement the funding that DfT has said it will make available and that 

the scheme’s projected revenues are in excess of its operating costs 

meaning that no on-going public support is required.  

5.9. My evidence shows that the DfT’s requirements for funding NGT are met. 
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6. Response to Particular Issues Raised by Objectors 

6.1. Objections have been made to the draft Transport and Works Act Order 

submitted in respect of the NGT scheme and a number these relate to the 

value for money and financial case that is the subject of my evidence. These 

include, amongst others objections made by: 

 Mr Haigh (Obj/168) 

 Professor Todd (Obj/171) 

 Meanwood Valley Partnership (Obj/510) 

 Mr Broadbent (Obj/573) 

 Professor Griffiths (Obj/728) 

 SK Transport Planning on behalf of North West Leeds Transport Forum 

(Obj/794) 

 Mrs Kemp (Obj/817) 

 First West Yorkshire Ltd (Obj/923) 

 Ms Cavill (Obj/980) 

 Mr Kemp (Obj/1180) 

 Mr Thomas on behalf of the Weetwood Residents’ Association (Obj/1354) 

 Dr Griffiths (Obj/1483) 

 Dr Griffiths on behalf of Wood Lane Neighbourhood Association 

(Obj/1546) 

 North Hyde Park Neighbourhood Association (Obj/1624) 

 Mr McKinnon on behalf of A660 Joint Council (Obj/1644) 
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 Mr Kemp and Mr Thomas on behalf on North West Leeds Transport 

Forum (Obj/1719) 

 Mr Kemp on behalf of the West Park Residents’ Association (Obj/1720) 

 The Drummon and Churchwood Residents’ Association (Obj/1727) 

6.2. Rather than address each objection individually, I have identified a number of 

themes that relate to my evidence: 

(a) That the Value for Money for NGT is overstated because modal shift 

will not occur as forecast and/or benefits are overstated and/or costs 

and disbenefits are understated (Objectors 171, 728, 817, 923, 980, 

1354, 1483, 1546, 1624, 1644, 1719, 1720, 1727) 

(b) That there are erroneous inputs to the forecasting model and/or 

environmental assessment and/or the modelling of the scheme’s 

demand, revenue and benefits is flawed (Objectors 168, 728, 794, 

923, 980, 1354, 1483, 1546, 1644, 1719, 1720) 

(c) NGT will not deliver the journey time savings that the Promoters state 

(Objectors 168, 728, 817, 923, 980, 1483, 1546, 1727) 

(d) NGT will not deliver punctuality benefits that the Promoters’ state 

(Objector 923) 

(e) That there will be a detrimental impact to users of existing bus 

services/stops not served directly by NGT (Objectors 168, 171, 573, 

728, 923, 1354, 1483, 1546, 1644, 1719, 1720) 

(f) That the traffic impacts of NGT are understated and that impacts of 

Park and Ride traffic are understated. Points raised include but are not 

limited to: the Park and Ride sites will be underused and/or are in 

wrong locations; that NGT will lead to rat-running and buses bunching; 

there will be enforcement issues and there will be additional delays to 

traffic at signal controlled junctions (Objectors 168, 510, 573, 728, 817, 

1180, 1354, 1483, 1546, 1624, 1644, 1719, 1720, 1727) 
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(g) That the benefits associated with NGT can be delivered using 

alternatives modes and/or infrastructure and/or operational practices 

(Objectors 168, 171, 728, 817, 923, 980, 1354, 1483, 1546, 1624, 

1719) 

(h) That the scoping of the Next Best Alternative and Low Cost Alternative 

is flawed and designed to flatter the Promoters’ preferred scheme 

(Objector 923) 

(i) That the NGT trolleybus vehicles will be poor quality and/or difficult to 

maintain and/or have a poor safety record and/or will be an outdated 

technology and/or will routinely require passengers to stand (Objectors 

171, 573, 728, 923, 1354, 1483, 1546, 1644, 1720) 

(j) That there will be poor integration with bus services (Objectors 980, 

1354, 1644, 1720) 

(k) That the heritage impacts, aesthetic impacts and loss of homes are not 

adequately taken into account (Objectors 171, 573, 728, 817, 980, 

1354, 1483, 1546, 1644, 1719, 1720) 

(l) That the environmental impacts including those related to loss of trees, 

air quality, noise, habitat, rare species and flood risk are not 

adequately taken into account (Objectors 573, 728, 980, 1354, 1483, 

1546, 1644, 1719, 1720) 

(m) That construction impacts are not adequately taken into account 

(Objector 728, 1483, 1546) 

6.3. I have sought to address many of these grounds for objection through the 

evidence I have set out in Chapters 3 and 4 of this proof. This Chapter either 

identifies where I have addressed the issue in Chapters 3 and 4, or provides 

additional evidence as appropriate.  

6.4. Each of the objections cited here include other grounds for objection that do 

not relate to my evidence. Where appropriate, these have been addressed 

by other witnesses.  
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Issue (a) – NGT’s Value for Money is overstated 

6.5. As I set out in Chapter 3 of my evidence, the Cost Benefit Appraisal that 

supports the assessment of NGT’s value for money case has been 

undertaken having regard to Department for Transport guidance and 

requirements. The Cost Benefit Appraisal method applied for the Business 

Case Review [C-1] is fundamentally unchanged from that which underpinned 

the Programme Entry Business Case, which led to the Government’s 

decision to award NGT Programme Entry status and assigned £173.5m to 

co-fund the scheme. No objectors have raised any substantive matters 

relating to the execution of the Cost Benefit Appraisal.  

Issue (b) Erroneous Inputs to the Forecasting Model 

6.6. A number of objections have been raised in relation to inputs to the Cost 

Benefit Appraisal, principally the outputs of demand, revenue and benefits 

from the Leeds Transport Model and the implementation and operating costs 

of NGT. In a similar vein, a number of objectors have stated that they 

consider the outputs from LTM not to be appropriate for use in the 

Environmental Statement. Mr Hanson’s evidence [APP-5-2] addresses 

objections related to LTM and Mr Smith’s evidence [APP-3-2] covers 

implementation costs. 

6.7. My team has produced the projected NGT operating costs (§3.42). As I have 

noted earlier, these have been thoroughly reviewed leading to the 

preparation of the Business Case Review and I consider that these 

appropriately reflect the outturn operating costs of the application scheme.   

Issue (c) NGT Journey Times 

6.8. My team has also been responsible for a number of inputs to the Leeds 

Transport Model, including NGT (and future bus) journey times.  

6.9. NGT and future bus journey times have been informed principally by analysis 

of Leeds City Council UTMC data, supplemented by some survey data. The 

journey time projections consider delay at junctions, as well as delay at 
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stops. As Mr Robertson sets out in his evidence [APP-6-2], his view is that 

the priority provided to NGT will result in the projected journey times. 

 Issue (d) NGT Punctuality 

6.10. As set out in §3.47, buses experience delay for a number of reasons. These 

include the interaction between buses and other road traffic, the interaction 

of buses with each other, especially at stops and delay at bus stops caused 

by the passengers boarding the vehicle. Combined these cause bus journey 

times to vary and make buses unpunctual. It is beyond question that buses in 

the NGT corridors and particularly the north corridor are unpunctual. 

6.11. The specification of the NGT infrastructure, its vehicles and its fares and 

ticketing system are each designed to address what makes buses 

unpunctual. NGT will have segregation from other traffic, either on dedicated 

alignments or with on-street lanes; NGT vehicle-on-vehicle interaction will be 

minimised and in conjunction with the vehicle layout, the fares and ticketing 

regime will be specified to minimise boarding times and the variability 

associated with these. Because of this, NGT will be more punctual than 

buses currently operating in the NGT corridors.  

6.12. Details of how punctuality benefits have been calculated are set out in Core 

Document C-1-11. As is set out in that report, compared with the available 

evidence on what the punctuality benefits could be, a particularly 

conservative assumption on the likely punctuality benefits of NGT has been 

adopted. The reason for this is two-fold: it recognises that while extensive, 

the data available on bus punctuality on the corridor could be more 

comprehensive still and second, there is a degree of uncertainty around the 

punctuality that NGT will actually experience.  

6.13. There are also two further benefits of punctuality that have not been 

considered in the analysis. The first is that a more punctual public transport 

system would be expected to attract more passengers, simply as a facet of 

its punctuality. This would increase the quantified punctuality benefits. This 

effect, however, is not included in the LTM modelling and the reason for this 

is simply that there is no tractable way to do so. The second is that because 
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of data unavailability, there are no punctuality benefits associated with travel 

by NGT south of the City Centre. 

6.14. Overall, I consider that the assessment of punctuality benefits is a 

reasonable, but also a deliberately conservative one. The valuation is 

appropriate to include in the appraisal of costs and benefits.  

Issue (e) Detrimental Impact on Bus Users 

6.15. For the appraisal of the NGT Preferred Option, based on the demand that 

will be abstracted from bus services, an assumption has been made on the 

post NGT pattern of bus services in the north NGT corridor. No change has 

been assumed to bus services in the south corridor. Any disbenefits that bus 

passengers may experience due to this assumed change in service are 

included within the monetised assessment of benefits. 

6.16. In developing the Preferred Option central case, careful consideration was 

given to potential bus operator responses to NGT, both in terms of possible 

competitive responses and possible reductions in service beyond that which 

has been assumed. The conclusion has been that even though there could 

be some short term instability in the provision of bus services, over the 

medium to long term the characteristics of the demand in the NGT corridors 

will support the level of service assumed in the central case.  

Issue (f) Traffic Impacts are Understated 

6.17. The Leeds Transport Model has a detailed representation of the Leeds road 

network. As Mr Hanson [APP-5-2] has shown, LTM has both an appropriate 

model structure and is sufficiently well calibrated and validated to make it 

suitable for the assessment of NGT on network-wide traffic flows and the 

subsequent calculation of monetised (dis)benefits associated with changes 

to traffic flows. 

Issue (g) Alternative Modes 

6.18. As part of the Business Case Review [C-1], a Next Best Alternative and Low 

Cost Alternative have been subject to a value for money assessment and as 
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I set out at §3.157 this shows that the Preferred Option is the best performing 

option in economic terms. On top of this, in the Business Case Review the 

financial assessment has shown that only the Preferred Option is financially 

sustainable. 

6.19. At §3.138 et seq, I set out the results of further cost benefit work that has 

been undertaken on variants the Business Case Review Next Best 

Alternative and at §3.153 et seq I do similar for the Low Cost Alternative. 

These results and the associated commentary reinforces the position 

reached in the Business Case Review that the Preferred Option is the best 

value for money option of those that have been considered. 

6.20. Mr Haskins sets out in his evidence [APP-2-2] more details on the 

considerations that led to the selection of trolleybus technology for the 

Preferred Option. 

Issue (h) Specification of alternatives assessed in business case 

6.21. Alternatives to the Preferred Option have been duly considered throughout 

the development of NGT. In the Business Case Review [C-1] and as I set out 

at §3.133 et seq (for the Next Best Alternative) and  §3.146 et seq (for the 

Low Cost Alternative), a range of alternatives based upon different vehicle 

technologies, infrastructure interventions, operational and commercial 

considerations have been considered and assessed.  

Issue (i) Trolleybus Vehicles 

6.22. The specification of the NGT vehicles is that they will be of high quality and 

for the purposes of the value for money and financial assessment, informed 

by the market, a purchase price has been assumed that reflects this 

specification. The appraisal also reflects the commercial strategy and its 

associated leasing costs which include an exacting maintenance and 

refurbishment regime to maintain their quality over the vehicles life. The 

appraisal assumes that trolley vehicles will be replaced every 12 years.   
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6.23. Mr Haskins sets out in his evidence [APP-2-2] more details on the 

considerations that led to the selection of trolleybus technology for the 

Preferred Option. 

Issue (j) Poor integration 

6.24. The value for money and financial case covered by my evidence reflects the 

specification of the NGT Preferred Option. This includes consideration of 

interchange opportunities between rail and NGT (at the City Square stop) 

and NGT and bus. The valuations of the benefits in the appraisal the 

additional elements of journey time associated with interchange (i.e. walking 

between stops, additional wait time and a penalty associated with 

interchange).  

6.25. The specification of the NGT system including its proximity to other public 

transport modes and interchange possibilities is covered in the evidence of 

Mr Smith [APP-3-2]. The specification has been developed to facilitate 

interchange while at the same time maximising the benefits to public 

transport users. 

Issue (k) Built Environment 

6.26. Details of impacts on the built environment are set out in detail in the 

Environmental Statement [A-08b and B-1] and these have been reflected in 

the Business Case Review [Chapter 14, C-1] and the Appraisal Summary 

Table [Table 17.12, C-1]. The assessment is that the Preferred Option will 

have a moderate adverse impact on landscape and townscape and this has 

been appropriately reflected in the overall assessment of NGT’s value for 

money. 

Issue (l) Natural Environment 

6.27. Details of impacts on the built environment are set out in detail in the 

Environmental Statement [A-08b and B-1] and these have been reflected in 

the Business Case Review [Chapter 14, C-1] and the Appraisal Summary 

Table [Table 17.12, C-1]. The assessment is that the Preferred Option will 

have a moderate adverse impact on landscape and townscape and this has 
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been appropriately reflected in the overall assessment of NGT’s value for 

money. 

Issue (m) Construction Impacts 

6.28. The construction impacts of NGT have been assessed as part of the 

Environmental Statement [A-08b and B-1] and these have been reflected in 

the Business Case Review [Chapter 14, C-1] and the Appraisal Summary 

Table [Table 17.12, C-1]. The ES concludes that construction impacts all 

transient and neutral, other than landscape and townscape, where 

construction is assessed as having a moderate adverse impact and 

biodiversity which is assessed as having a slight adverse impact [Table 14.2, 

C-1]. 

6.29. As I have set out at §3.76, it is not usual practice for a rapid transit project at 

this Order application stage to undertake a monetised assessment of 

impacts on traffic. As set out in the Environmental Statement, such impacts 

are considered to be small. 

Other Objections 

6.30. I believe that all other material objections to the NGT Scheme relevant to this 

proof of evidence on the basis of value for money and the financial case 

have been addressed in earlier Chapters. 
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7. Summary and Conclusion 

7.1. The Department for Transport produces detailed guidance on the application 

of its appraisal approach. This is called WebTag, which is a suite of 

documents that sets out how to undertake a transport appraisal. As NGT has 

been appraised following WebTag guidance, the appraisal meets Treasury 

economic appraisal requirements. 

7.2. Part of the Treasury requirements is that major transport investments such 

as NGT that are seeking substantial Government funding are developed 

using the ‘Five Case’ business case model. The five cases are: Strategic 

Case; Economic Case; Financial Case; Commercial Case and Management 

Case. NGT has been developed following the Five Case model.  

7.3. The January 2014 Business Case Review [C-1] sets out the Business Case 

for the application scheme. This was published alongside their Statement of 

Case by the Promoters on their website on 30 January 2014.  

7.4. The scope of my evidence is to: 

 Establish the Value for Money (Economic Case) for the NGT project that 

is the subject of the Leeds Trolley Vehicle System Order application.  

 Establish the project’s Financial Case.  

7.5. I also set out the derivation of a number of inputs to the transport model that 

has been applied to forecast NGT demand, revenue and benefits. 

7.6. While in my evidence I focus on the process to develop the Value for Money 

Case from the Department for Transport’s perspective, Value for Money is an 

equally important consideration for both Leeds City Council and Metro. A 

substantial local contribution is being made to the total cost of NGT and good 

practice and guidance suggests that the Promoters should apply the same 

approach to assessing the value for money of their contribution as does the 

Department for Transport.  



APP-7-2 
 

Page 72 of 76 
 

NGT’s Value for Money Case 

7.7. The Department for Transport’s guidance is clear that those costs and 

benefits that can be monetised in a consistent and comparable way should 

be included in the Cost Benefit Appraisal, but its guidance also explicitly 

recognises that not all costs and benefits can be readily monetised. So while 

there is a common misconception that the Value for Money Case and the 

monetised Cost Benefit Appraisal are one and the same thing, DfT guidance 

is clear that Value for Money considerations include, but are not limited to 

considering the Cost Benefit Appraisal.  

7.8. The Department for Transport’s guidance deals with this by setting out those 

costs and benefits that should be monetised. It also sets out methods for 

assessing non-monetised costs and benefits and this is done in either 

quantitative or qualitative ways, depending on the particular impact 

concerned.  

7.9. As part of the Cost Benefit Appraisal which forms one part of the Value for 

Money assessment, Department for Transport guidance is that two measures 

of economic worth are reported: the Net Present Value and Benefit Cost 

Ratio. The Net Present Value is the sum of all discounted costs and benefits. 

Any scheme that has a Net Present Value bigger than zero increases welfare 

and so in the absence of funding constraints or better alternatives, is 

desirable to implement.  

7.10. There are, however, constraints on funding and this is why we consider the 

Benefit Cost Ratio, which is the ratio of discounted benefits to discounted 

costs. The Benefit Cost Ratio is an indication of the return on the investment. 

In the case of a WebTag assessment, the discounted costs used in the 

Benefit Cost Ratio calculation is the net cost to the both the local and central 

government parts of public sector less any public sector revenue surplus 

and/or private sector contribution.  

7.11. NGT has: 

 a NPV of £287m 
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 a BCR of 2.90:1 

7.12. As guidance and good practice requires, integral to the Business Case 

Review [C-1] are a number of appraisal sensitivity tests. These demonstrate 

the sensitivity of NGT’s Benefit Cost Ratio to key assumptions and so the 

robustness of the Cost Benefit Appraisal.  

7.13. Taken together the Business Case Review sensitivity tests lead me to 

conclude that NGT’s Benefit Cost Ratio is robust to a range of extreme 

downside sensitivities and that there therefore is no question that the 

benefits of NGT substantially exceed its costs. 

Consideration of Alternatives 

7.14. The Business Case Review [C-1] includes an assessment of the Value for 

Money of a Next Best Alternative. The Next Best Alternative is specified to 

deliver outputs and outcomes which are as comparable as is practicable to 

the preferred NGT option. Its purpose is to confirm that any specific impacts 

of the Promoters’ choice of technology are justified relative to other ways of 

delivering the project benefits. 

7.15. The Next Best Alternative has been specified to follow the same alignment 

as NGT and would benefit from the same level of priority. The vehicles for 

the Next Best Alternative have been specified as plug-in hybrid articulated 

vehicles. A plug-in hybrid vehicle is similar to an existing hybrid vehicle with 

additional on-board energy storage which allows the vehicle to run in electric 

mode to a greater extent than a conventional hybrid vehicle.  

7.16. A Low Cost Alternative has also been considered. The Low Cost Alternative 

is specified to confirm that the scale of investment in NGT is justified, in 

particular that the majority of the benefits of NGT cannot be delivered for the 

minority of the costs.  

7.17. The specification for the Low Cost Alternative is that hybrid diesel-electric 

buses would operate in the same public transport corridors as NGT, but 

without off-street segregation. Some on-street priority additional would be 

provided, which would improve bus journey times and their punctuality. 
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There would be enhancements to existing stops. There would be Park and 

Ride sites at Bodington and Stourton.  

7.18. Since the completion of the Business Case Review a number of variants to 

the Next Best Alternative and Low Cost Alternative have been considered.  

7.19. In my opinion the economic performance of NGT, the Next Best Alternative 

and Low Cost Alternative shows that the Promoters' selection of NGT is 

justified; as it is clearly the best option.  

Financial Case 

7.20. The Financial Case for NGT considers the capital funding that is required, 

the funding package for NGT and its operating position. The operating 

position is a comparison of forecast revenue with projected operating, 

maintenance and on-going renewal costs. 

7.21. The projected outturn implementation cost for the Preferred Option is 

£250.5m. The DfT’s Programme Entry re-approval in July 2012 sets out the 

Government’s commitment to contribute £173.5 million to the outturn cost of 

NGT. The balance of the funding (£77.1 million) will be met by the 

Promoters.  

7.22. The financial sustainability of NGT has been considered by comparing the 

projected operating and maintenance costs for NGT with its revenue. It is 

projected that after allowing for a period for the build-up of demand, there will 

be an overall operating surplus. 

7.23. As part of the Financial Case the operating position of the Next Best 

Alternative has also been assessed. In contrast to NGT the assessment in 

the Business Case Review is that is on-going revenue support would be 

required and therefore the Next Best Alternative is not financially sustainable.  

7.24. Similarly as assessment has been made of the Financial Case for the Low 

Cost Alternative. The Low Cost Alternative’s Park and Ride service from 

Stourton to the University cannot be considered as financially sustainable. 
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Conclusion 

7.25. The Value for Money Case for NGT has been developed with regard to 

Department for Transport guidance and good practice.  

7.26. The Value for Money Case for NGT is superior to that of either the Next Best 

Alternative or Low Cost Alternative. The Promoters' selection of NGT is 

justified; as it is clearly the best economically-performing option.  

7.27. The Financial Case shows that funding sources have been identified for 

implementation of NGT and that its operation will be financially sustainable. 

Although this option requires more funding in total than either assessed 

alternative, it is the only option which has funding available from the DfT and 

has a clear delivery route.  

7.28. I believe that the Value for Money Case and Financial Case of the NGT 

project that is subject to the Order application being considered by this 

inquiry, shows that NGT represents a good use of public funds and that there 

is therefore no reason to question that the funding committed to the project 

by DfT will be available. 

7.29. My proof of evidence includes all facts which I regard as being relevant to the 

opinions that I have expressed. I believe that the facts stated in this proof are 

true and that the opinions stated are correct. 
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