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Dear lL-&

London Assembly Budget and Performance Committee — 8 March 2016

I would like to thank you for inviting Mike Weston and | to explain TfL's recent decision to
purchase a further 195 New Routemasters at the London Assembly’s Budget and Performance
Committee on 8 March.

Attached with this letter is KPMG's New Routemaster Business Case Review which analysed
and considered the reasonableness of our draft financial case and conducted analysis of
identified social benefits for these vehicles.

KPMG's review of our initial set of assumptions helped refine the financial case and add more
positive weight to the benefit-cost ratio (BCR) as laid out in the attached spreadsheet. The
KPMG report shows a slightly different figure as it was engaged at an earlier stage of the
business case process and helped challenge the assumptions adopted. lts recommendations
informed our final version of the benefit-cost ratio. We have provided a synopsis of the main
changes in the table below to illustrate this in simplified form.

All figures Draft version | Final version Explanation of Key Changes
NPV (Em} (reviewed by | (including KPMG
KPMG) recommendations)
Financial (37.7) (24.9) | Increased savings for vehicle ownership;
cost impacts purchase price reductions for the buses,
reduced prices for batteries for all ,000
buses.
Revenue (3.1} {4.1) | Initial estimate of average revenue per
impacts bus updated.
Social (9.7) (1.7) | Removal of safety dis-benefits, which in
impacts the KPMG report had been overstated. A
subsequent review identified that the
classifications used was incorrect.
Total (50.5) {30.7)
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Purchase of the latest |95-vehicle quotient completes the contract with Wrightbus for up to
1,000 New Routemasters.

Lecn Daniels
Managing Director — Surface Transport
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8 March 2016
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Important notice

This report has been prepared on the basis set out in our engagement contract addressed to
Transport for London {'the Client’} dated 14/01/2016 (the 'Services Contract’} and should be read in
conjunction with the Services Contract.

Nothing in this report constitutes a valuation or legal advice.

We have not verified the reliability or accuracy of any information provided to us in the course of our
work.

This report is for the benefit of the Client and only to enable the Client to give consideration to the
findings available based on fieldwork carried out up ta the date set out in the report and for no other
purpose.

This report has not been designed to be of benefit to anyone except the Client. In preparing this
report we have not taken into account the interests, needs or circumstances of anyone apart from
the Client, even though we may have been aware that others might read this report. We have
prepared this report for the benefit of the Client alone.

This report is not suitable to be relied on by any party wishing to acquire rights against KPMG LLP
{other than the Client for any purpose or in any context). Any party other than the Client that obtains
access to this report or a copy {under the Freedom of Information Act 2000, the Freedom of
Information {Scotland) Act 2002, through the Client's Publication Scheme or otherwise) and chooses
to rely on this report {or any part of it) does so at its own risk. To the fullest extent permitted by law,
KPMG LLP does nat assume any responsibility and will not accept any liability in respect of this
report to any party other than the Client.

In particular, and without limiting the general statement above, since we have prepared this report for
the benefit of the Client alone, this report has not been prepared for the benefit of any other party nor
for any other person or organisation who might have an interest in the matters discussed in this
report including for example bus operators or those who pravide goods or services to those who
operate in the bus sector.
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1.1

1121

Executive summary

Introduction

TiL has requested that KPMG analyses and considers the reasonableness of TfL's draft business
case for the proposed purchase of a further 195 New Routemasters ("NRMs"), which has been
prepared in line with TiL's Business Case Development Manual ('BDCM').

Our scope of work is limited, and attention is drawn to these limitations in section 4 below. Our
work has focused on three areas:

. A review of the discaunted cash flow analysis prepared by TiL setting out the financial cost
and revenue implications of the proposed purchase,

- A review of the identified social benefits that have been identified and quantified by TfL as
part of the proposed purchase: and

- Commenting if there are any other benefits or disbenefits which may be included in the
business case.
Structure of the business case

The NRM business case prepared by TiL has been presented on an incremental basis over a base
case scenario. The base case is assumed to be TfL continuing to pracure the latest standard hybrid
buses of the same passenger capacity through the existing route concession contract procurement
process,

TfL business case development

Til. provided us with a version of the business case model and record of assumptions on 21 January
2016 as set out in section 3.2.1, the versions of which are the subject of this report. We have
provided comments to TfL based on these versions both in terms of the assumptions which were
used and the structure of the business case that was being developed.

We understand that both the model and the supporting-assumptions have been updated in response
to our comments, however TfL has not requested that we perform any work on any subsequent
versions of the business case model or record of assumptions.

Business case components

TfL has broken down the NRM business case into four components:
. Financial cost impacts {section 5);

. Revenue impacts (section 8);

. Social impacts {section 7); and

. Other potential impacts (section 8).
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1.14

1.1.5
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Summary business case outputs

A summary of the outputs from TL's business case is presented below.

Business case element " .N.F.'\),-i;:'m Rep?rt

section
Financial cost impacts (37.7) 5
Revenue impacts 3.1) 6
Social impacts 9.7 7
Total _ {50.5)

Throughout our report, values in brackets are negative, and represent adverse financial impacts or
disbenefits in the business case. Positive values represent cost savings, or benefits in the husiness
case.

All numbers shown in this report have been provided by TfL.

TiL responses to issues identified

During the course of our work we have identified a number of issues or errors that have been
communicated to TfL for consideration, and have been incorporated into the model and business
case received from Tl on 21 January 2016.

Where there are outstanding issues that have not been updated into this version of the model, TfL
responses to the issues we have identified have been documented throughout this report and
highlighted in italics.

Conclusion

We note that each of the elements of the business case as set out in section 1.1.4 shows a
negative impact on the averall business case. In arriving at this pasition, TfL has prepared the
business case on a mid-point basis. As part of our scope of our work, we have not been requested
to look at sensitivity or break-even analysis against this mid-point business case to understand the
likely range of outcomes.

We have been informed that the issues and points for consideration doacumented in this report are
not material to the overall business case, however we have not been requested to perform any
further work on these or comment on materiality.

The business case analysis presented by TfL focuses on the 'financial costs and savings’ estimated
for the whole life of the assets. It also includes ‘'monetised social benefits’ in terms of projected
safety savings, environmental impacts and changes to timetable-related service quality (defined by
TiL as the composite of travel, waiting, access and interchange times). We have been informed that
other social benefits, including those related to ‘journey ambience’, have been appraised by TfL, and
the supporting assumptions subsequently documented. These are defined by TiL to include:
appearance; ride quality; noise; and perceived security.
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TiL has commented that the business case has been prepared under the guidance given in their
Business Case Development Manual (BCDM) to include all non-financial considerations that may
impact on the business case. However, no formal market research has been performed on the
existing NRM fleet in operation which may highlight some additional economic benefits compared to
the comparator vehicles. Given the expected volume of passengers per vehicle and the economic
life of the vehicle, relatively small estimates of customer willingness-to-pay for improved journey
ambience would likely have a significant impact on the business case.

The presentation of the business case does not include consideration of the wider impact of the
"iconic design” of the NRM on the perceived attractiveness of public transport and on London’s
image and “brand value”. TfL has considered that both of these issues are not in line with guidance
given in the BCDM and therefore have not been monetised.

We have noted some cther areas for consideration which have not been included in the TiL analysis,
together with TfL's response to these in section 8.2.
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2.1
2.1.1

Scope of work

Context

Background

Wrightbus Limited (Wrightbus) was awarded a contract to supply Transport for London (TfL} with up
to 1,000 New Routemaster {NRMs) vehicles {including an initial eight prototypes) on 23 December
2008, following a competitive process.

In September 2012 following the introduction of the eight prototype NRMs into service that year,
Tfl. agreed to purchase 600 NRMs, with the final NRM due to be delivered by March 2016.

On 5 November 2014, the TfL Board approved the purchase of an additional 200 NRMs, taking the
cumulative toial to 808 NRMs by mid-2016, although this was subsequently reduced to 805 (in line
with the contract provisions) in order to match forecast route allocation.

A business case 1s currently being prepared by TfL to evaluate the procurement of a further ¢.200
buses taking the total to ¢.1000 buses.

External advisor

TfL has commissioned KPMG to analyse and comment on the assumptions underlying TfL's draft
business case for the proposed purchase of a further 195 NRMs, which has been prepared in line
with TfL's Business Case Development Manual {'BOCM'). The scope of this work is set out below.

Scope of work

In performing our work we have considered and commented on the following aspects of the NRM
business case:

a) The discounted cash flow ('DCF') analysis prepared by TiL between the direct costs of purchasing
NRMs versus the embedded operating lease for a conventional hybrid bus.

b) The identified social benefits which have been used by TfL along with the DCF in deriving the
draft Benefit-Cost ratio.

c) Whether there are any other material manetisable, quantifiable but non-monetisable or qualitative
benefits/disbenefits which TfL should consider including in the draft business case.
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3.1
1.1
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Approach

Business case and model development

Business case development

TiL's draft business case has been developed using the principles of the TfL Business Case
Development Manual (BCDM), taking the original NAM business case from November 2013 as a
starting point, and identifying and updating the assumptions where they have changed.

The version of the model and record of assumptions supporting the business case on which this
report is based is dated 21 January 2016, as set out in section 3.2.1 and therefore not the final
version prepared by TiL.

We have provided a number of observations around Best Practice in deriving the financial business
case:

° The basis on which the business case has been prepared;
. The construction of the modelling suite; and
. Level of documentation of assumptions.

TfL has not asked us to perform any work on subsequent versions of the business case model and
record of assumptions.

Base case

The base case has been assumed to be the 'business as usual’ approach to TiL procurement of
buses through the normal route concession procurement process. This assumes that the cost TiL
incurs in letting a bus operating contract which includes a hybrid bus (of the same passenger
capacity, emissions standard and age as the NRM) to deliver the contract, would be the comparator
vehicle cost.

Incremental approach

The NRM business case prepared by TfL has been presented on an incremental basis over the
assumed base case (the 'business as usual’ case set out above).

Time period and discounting

The business case covers a 16 year period, which represents a phased introduction of the new
NRMs from late 2016, and spans two typical seven year concession terms for each bus. Given the
expected economic life of a new NRM is 14 years, Tfl's draft business case covers the whole life of
the investment in the NRM's.

TL has confirmed that the inputs to the financial evaluation are in 2015/186 prices, with projected
indexation at either the Retail Price Index {"RPI") or the Contract Price Adjustment {*CPA") being
applied. The cash flows have been discounted using a nominal discount rate of 6.29%, based on
Treasury green book guidance, to present an overall net present value of the opportunity. However,
the business case model which we reviewed showed the timing of the discount rate applied
assumed costs were in 2016/17 prices. This has been discussed with TiL and amended in
subsequent versions to the business case model.
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3.2
3.2.1
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Business case components

TiL has broken down the NRM business into four components:

- Financial cost impacts {section 5);
. Revenue impacts (section 6);

° Social impacts (section 7); and

. Other potential impacts {section 8).

We look at each business case component in turn,

Sources of information

Model suite

The model suite prepared by TiL and commented on in this report comprises three main
documents:

Document File name Version date this
report is based on

NRM Costs NRM costs model V0.1 (for BC) HYBRID 27 Jan 2016, 20:36

model {Excel) | OPO_Jan 16 via email |
Business BCR v0.1 HYBRID OPO_Jan 16 21 Jan 2016, 20:36
case model via email

{Excel)

Assumptions | NRM High level Business case summary | 21 Jan 2016, 20:36
list (Word) V0.2 via email

We understand that both the model and the assumptions have been updated in response to our
comments, however TiL has not requested that we perform any work on any subseguent versions
of the business case or model.

TiL has used a number of data sources to populate the business case which includes:

. Actual NRM in-use performance data, for example for safety statistics;
° Manufacturer quotes and data; and
. Other reports commissioned from third parties.

We have reviewed the BCDM and summary manusl, and have held a number of interviews with TfL
staff.
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We have provided a draft of this report to TfL and received confirmation that the information and
assumptions we have used are accurate,

We have discussed our findings with TfL. and where they considered it appropriate they have

incorporated them into their business plan. We have noted any outstanding points in the relevant
section helow.

kkib!
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4.1
4.1

4.1.4
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Limitations

Limitations of the scope of our work
High level

The scope of our work has been by its nature a high level analysis of the business case as set out in
the scope section abave. We have therefore relied on representations from management around the
accuracy and completeness of data, and have not sought to independently venify the information or
representations provided to us.

Not an audit

The procedures we have undertaken do not constitute an audit or review made in accordance with
any generally accepted auditing standards.

Preparation of the business case

As set out above, the approach taken by TiL in bwlding the business case has been to identify the
assumptions which have changed from the ariginal business case (prepared by TfL in 2013}, and
then set out how these would change the cash flows and benefits to TiL incrementally compared to
the base case.

This has been performed only on those cost, revenue and benefit captions where TiL. has identified
there would be a change in assumption compared to either the original business case or the base
case, and as a result TfL has not prepared a full profit and loss account for the business case or base
case.

On this basis of preparation, we can only commeant by exception on those costs, revenuas and
benefits which have been presented to us as incremental changes.

We have not examined the original business case or reviewed the reasons where assumptions may
have changed since it was produced.

Model integrity

We have not performed a review of any model functionality, or sought to recalculate any elements
of the business case to check the model lagic or its arithmetic accuracy. Our work has been
performed on business case models that TfL provided to us up to and incleding the version dated 21
January 2016. We have provided comments to TfL based on these versions both in terms of the
assumptions which were used and the structure of the model that was being developed.

We understand that both the model and the supporting assumptions have been updated in response
to our comments, and that a final model and record of assumptions has been documented in a
standard TfL template and in line with TfL's BCDM. However, TfL has not requested that we
perform any work on any subsequent versions of the business case or model.

TfL benefit ratio criteria

We have not been requested to look at whether the business case for the NRMs meets TiL's
benefit ratio or investment hurdle rate.
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4.1.6 Sensitivity analysis

We have not been asked to perform or review any sensitivity analysis. The business case that Tl
has prepared is based on their expected mid-point as per TfL's Business Case Development Manual.

Documant Classification - KPMG Confidential



5 Financial cost impacts

The financial cost component of the business case has been broken down by TfL into three
categories, and the values summarised below:

. Capital outlays;
. Incremental operating costs; and
a Base case costs not incurred as a result of the NRM purchase by TiL.
| Financial cost impact NPV, £'m
Capital outlays {65.5)
Incremental operating costs (37.5)
Base case costs not incurred 65.3
Total {32.7)

5.1 Capital outlays

5.1.1  Summary of capital outlays

The total net present value of capital outlays associated with the purchase of the NRMSs is projected

by TfL to be:

| Capital ;Ie;;;t NPV, £'m

i New NRMs {61.1)
NRM refurbishment = (2.1)
Ticketing equipment " (2.?;)- E
Total | (65.5)

5.1.2 New NRMs
The capital outlays associated with the NRMs has been based by TiL on the following assumptions:
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51.4

. A fixed price per vehicle of £325,000 in line with the existing contract provision;

- A requirement for 15% vehicle spares, compared to 12% for the hybrid comparator
(assumption based on existing NRM fleet in use);

o 195 NRMs to be procured over a two year period; and
. TiL to buy the vehicles.

On these assumptions TfL has calculated that the total discounted net present value of new NRM
investment would be £61.1m.

NRBM refurbishment

TiL has assumed that it will pay for the refurbishment of the NRM fleet, as follows:

. £18,000 per vehicle for refurbishment;

° Refurbishment occurs seven years after rallout; and

. No indexation has been applied to the cost of vehicle refurbishment in later years.

On these assumptions TiL has calculated that the total discounted net present value of
refurbishment would be £2.1m.

Ticketing equipment

The NRMs require investment in ticketing systems prior to introduction, based on the following TiL
assumptions:

. Incremental ticketing and iBus equipment costs of £6,000 per NRM;

. For the additional spare buses required {i.e. those which are not incremental) ticketing and
iBus equipment costs of £12,000 per NRM; and

s Capital is incurred by TfL at the point of NRM introduction.

On these assumptions TfL has calculated that the total discounted net present value of this
investment in the fleet wouid be £2.3m.

1
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5.1.5 Points for discussion on capital outlays

We have raised and discussed the following points with TfL.

Issue identified

TfL response

costs

1. Omission of indexation on refurbishment

consistent)

2. Confirmation of correct pricing point for
refurbishment costs {model and narrative not

' 3. Confirmation of pricing point for ticketing
and iBus costs {model and narrative not

consistent)

TfL has addressed each of these issues and
made changes in a subsequent business case
maodel (post version dated 21 January 2016).

As a result, TfL has clarified which form of
indexation is used for each element in the
mode! and record of assumptions.

TfL also confirms that unless otherwise
specified, costs are all based from 2015/16.

5.2 Incremental operational costs

5.2.1 Summary of incremental operating costs

The projected net present value of incremental operating costs associated with the purchase of the

NRMs by TiL is:

Incremental NRM operating NPV, £'m
costs
Vehicle maintenance (13.1)
Additional cleaning costs {4.8)
One-off CCTV costs {1.3)
Ne_gqtiated settlement with 1.9
existing operators
Battery replacements (164) i

| Total {37.5) -

KPE
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52.2

5.2.3

5.2.4

Vehicle maintenance
The NRMs annual vehicle maintenance costs are greater than the hybirid comparators, and have
been included in the DCF using the following TfL assumptions:

- Annual maintenance costs for each NBM are £28,650. This has been taken from a sample of
most recent tenders and sense checked against prices quoted by Wrightbus;

. The hybrid comparators have a cost of £22,800 per annum which is based on an average of
comparable tenders received from operators in the last six months;

° The difference between these two values is included as an incremental cost over the base
case in the business case; and

. This difference in cost has been indexed using the CPA rate reflecting the assumption that
these costs would ordinarily be procured through the concession contract. The costs have
been indexed from 2011/12 prices.

On these assumptions TiL has calculated that the total discounted net present value of the
incremental vehicle maintenance costs would be £13.1m.

Additional cleaning costs

Due to their design, the NRMs are more expensive to clean than the hybrid comparator fleet, and
therefore incremental costs have been included in the business case based on the following TfL
assumptions:

. An annual incremental cost of £2,150 per NRM;

» These costs have been based on the costs incurred by operators in NRM running to date; and

. This cost has been indexed using the CPA rate, reflecting the assumption that these costs
would be procured through a concession contract. The costs have been indexed from 2011/12

prices.

On these assumptions TfL has calculated that the total discounted net present value of the
incremental additional cleaning costs would be £4.8m.

One-off CCTV costs

The NRMs require a one-off CCTV installation before they can be entered into service. This is
procured by the operator and paid for by TfL through the concession payment. This is incremental to
the hybrid comparator, where these costs would be included in the cost of vehicle ownership that
would be passed to TfL through the concession charge. The basis of the assumptions is:

. A cost of £7,000 per NRM payable when the vehicle enters service;
. This is based on the cost of tenders received from operators in the last six months; and

® The costs have not been indexed.

Kb :

Document Classification - KPMG Confidential



525

5.2.6

On these assumptions TfL has calculated that the total discounted net present value of the CCTV
one-off costs would be £1.3m.

Negotiated settiement with existing operators

The NAMs will be introduced into service over a two year penod in line with the profile of
manufacture from late 2016 to early 2018. Depending on the timing of delivery and the route that
the NRMSs are allocated to, the vehicles will either be introduced at the start of a new concession
period, or during the period of an existing concession, and therefore in the latter case displace
existing vehicles.

NRMs will be leased to operators for a nominal rental sum, and operators will not be reimbursed for
any cost of vehicle ownership {i.e. lease costs or depreciation) through the concession contract.
Therefare where an existing vehicle is displaced an operator may seek compensation for an onerous
lease on a bus which cannot be redeployed.

Where the introduction aligns with a concession start, operators will be mandated to provide hids
based on the operation of the NRMSs for that route. Where the NRMs are introduced mid-concession
there will be a negotiated settlement with the operator to introduce the NAM in place of the vehicle
currently used on that route,

The value of any negotiated settlement will reflect the loss that the incumbent operator may face in
not being able to redeploy the existing vehicles elsewhere. It has been calculated based on the
following TfL. assumptions:

. 50% of the NRMs will require a negotiated settlement to be introduced into service during an
existing concession;

. The value of the settlement to the operator will be based on one year's lease charge of the
existing vehicle; and

. The assumed lease charge is £20,000 per annum for the existing fleet, which has not been
indexed.

On these assumpticns TfL has calculated that the total discounted net present value of the vehicle
write-offs would be £1.9m.

Battery replacement
The NRMs will require their batteries to be replaced throughout their life cycle, The TiL assumptions
for the battery replacement costs are:

. The base case vehicle costs include all elements of running costs of the hybrid vehicles that
the NRMs are being compared to, including battery replacement cycles;

. The NRM battery life span is three years, which has been based on advice from the
manufacturer;

. The cost of each battery replacement is £26,000 per vehicle, and has been based on
manufacturer quotation; and

. The base price has been input in 2015/16 prices and indexed in line with CPA, reflecting that
this cost would be procured through the concession contract with the operator.

aane M
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On these assumptions TfL has calculated that the total discounted net present value of the battery

replacement would be £16.4m.

5.2.7 Points for discussion on incremental operating costs

We have raised and discussed the following points with TiL.

Issue identified

TfL response

1. Vehicle maintenance costs pricing point and
indexation to confirm {as model and narrative
are different)

2. Cleaning costs pricing point and indexation to
confirm (as model and narrative are different)

3. One-off CCTV costs have not been indexed

TfL has addressed each of these issues in a
subsequent version of the business case model
{post-dated 21 January 2016).

TfL has also clarified which form of indexation is
used for each elernent in the model and record
of assumptions.

TfL confirm that unless otherwise specified,
costs are all based from 2015/16.

4. The value of vehicle write-offs will be highly
dependent on which routes the NRMs are
introduced to and may impact more or less than
the 50% of the fleet currently assumed.

5. Given the NRM fleet is relatively new in
service it is not possible to tell if the battery life
will be in line with the manufacturer guidance.
Therefore the assumed life of three years may
not be accurate. We note however that the
batteries have a twao year warranty, which
would limit the downside risk.

TfL agrees that this is a risk, but one that can be
managed as part of the overall risk of bus
network costs.

TfL has therefore not made any changes to the
business case or model in this respect.

The battery risk is reflected in the
counterfactual values, TfL has now included a
10% risk on the cost price of the batteries to
address this point in a subsequent version of
the business case model (post-dated 21 January
2016).

15
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5.3
5.3.1

5.3.2

5.3.3
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Base case costs not incurred as a result of TfL's NRM purchase

Summary of base case costs which would not be incurred as a result of the NRM
purchase

The total net present value of base case costs which would not be incurred as a result of the
purchase of the NRMs is estimated by TfL as follows:

Operating cost element NPV, £;m ‘
{hybrids) |
Operator cost of ownership 62.2 |
Operator operating profit 3.1 i
Total 65.3 ‘

Operator cost of ownership (hybrids)

When the NRMs are deployed they will replace equivalent hybrid vehicles that would otherwise be
delivered through a concession contract (as set out in 5.2.4 above). Therefore TiL will not incur the
element of concession cost that relates to the operator cost of ownership of the vehicles in a
tendered bid submission.

The TfL assumptions which have been used to derive this cost element not incurred are as follows:

The cost of operator ownership for a first term concession have been estimated hased on an
average of concession bids that have been received by TiL (for comparable routes) in the last
six months, and is £35,000 per vehicle per year,

The cost of operator ownership for a second term concession have been estimated to be
£22,500 per vehicle per year, reflecting the fact that many operators have different profiles of
depreciation or residual risk appetite on the vehicles. The second term charges are assumed
to include any refurbishment costs;

The number of vehicles in the base case that would otherwise be procured through a
concession contract is less than the number of NRMs, due to the NRMs having a requirement
for 15% spares, compared to 12% for the hybrid vehicles; and

The cost saving has been indexed in line with CPA reflecting that the operator cost base
would increase year on year on this basis.

On these assumptions TfL has calculated that the total discounted net present value of the operator
cost of ownership savings would be £62.2m.
Operator operating profit

Reflecting the fact that the operator cost base throughout the concession would change as a result
of the NRM deployment (as reflected in the incremental cost impacts set out above) the

16

Document Claasification - KPMG Confidential



corresponding operatar profit on these elements of cost would also be removed from the contract.
The TfL assumptions which have been used to calculate this element are:

Profit margin of 7.5% has been applied to the net decrease in cost impact to the concession
operator, reflecting the calculation of profit on net operating cost through a TfL concession;
and

The increased incremental cost of batteries has been excluded from this calculation based on
the assumption that these costs would be funded by TfL at cost.

On these assumptions TiL has calculated that the total discounted net present value of the profit net
contract cost change savings would be £3.1m.

5.3.4 No impact assumptions

As set out in our scope, we have only commented on the assumptions which TfL has identified as
varying as a result of the potential purchase of the NRM buses. There are several assumptions
which TiL has made which imply that there is no impact from the introduction of the NRMs, and
therefore we have not commented. In summary these are:

TiL assume the NRMs have a comparable fuel economy to the hybrid comparator. This is
despite the NRMs having published test data showing fuel economy some 57% better than
the comparator buses, but the ‘real world® observed operation has not delivered the claimed

economy;
TfL has assumed no reduction in journey times or dwell times as a result of the additional
door an the NRM. This is based an a report which TfL commissioned into the performance of
the NRMs in service; and

There are no changes in the numbers of staff deployed on the NRM in service compared to
the hybrid comparator.

17
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5.3.5 Points for discussion on base costs not incurred as a result of the NRM purchase

We have raised and discussed the following points with TfL.

Issue noted

TfL response

1. The 2016/17 first term operating costs rate is
hard coded in the model to be £40,000 per
vehicle, rather than the assumed £35,000 per
vehicle input assumption.

TiL confirms that this has now updated in a
subsequent latest version of the business case
mode! (post-dated 21 January 2016).

2. The assumption that all NRMs introduced
into service will not incur operator cost of
ownership at the highest first term concession
rate of £35,000 per vehicle per year assumes
that all NRMSs are introduced either into new
concessions or concessions with only new
hybrid comparator vehicles. It would be more
likely that some NRMs (when introduced) will
replace older second term diesel vehicles,
which would avoid costs at a much lower rate
{and also impact on corresponding maintenance
costs, including battery replacements). This

| assumption is also potentially inconsistent with

TfL's assumption on the negotiated settlements

with operators that 50% of vehicles will be

| introduced mid-way through a concession. The
phasing of this will impact an the NPV of the
cost saving.

| compared to that of a new bus.

TfL confirms that this has now been re-profiled
lo reflect the fact that some of the new NRMs
will replace old buses when first introduced,
and therefore generating savings at a lower rate

Conversely the savings in the second term have
also been re-profiled to reflect that these will
now be at the higher rate of new equivalent
buses.

18
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6 Revenue impacts on business case

6.1 Revenue impact to TfL

B.1.1 Revenue decrease due to fares anomalies

Since their operation, TfL has observed that the NRMs without additional conductors have had a
fares shortfall of 3,1% compared to equivalent non-NRM routes of 1.2% where there is no additional
member of staff on board. This equates to an abselute 1.9% difference in fares income. This is
perceived to be due to the difficulty that a driver has in monitoring all three sets of doors. This
results in a net loss of revenue to TiL which has been estimated as follows:

. An average of £236,000 passenger revenue (including travelcard allocations) is earned per
PVR per annum, based on analysis of comparable routes;

. There is an observed 1.9% absolute fares shartfall compared to the comparator hybrid buses;

and

. 50% of the fares loss is opportunistic rather than endemic.

On these assumptions TfL has calculated that the total discounted net present value of the revenue

impact to TiL would be £3.1m.

6.1.2 Points for discussion

We have raised and discussed thea following points with TfL.

Issue identified

TfL response

' 1. If the aobserved fares shortfall on NRMs is
1.9%, then it might be more appropriate for
100% of this be taken into account in the
business case.

2. The 50% assumption of fares evasion may
he incorrect, however this would have little
impact on the overall fares loss.

kbig!

[

|
TfL believes that 50% is the right assumption ‘
for this business case as it is a central position,
and is consistent with other TfL work. Whilst
TfL recognises that this number could end up
being more or less, using a different number
would only have a minor impact on the final
business case. Therefore no changes have been
made to the business case or model in this
respect.

19
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7 Social impacts

The social impacts considered by TiL include safety and environmental impacts. A summary of
these is as foltows:

Social impact NPV, £'m
Safety disbenefit (7.9)
Environmental disbenefit {1.8)
Total ‘ (9.7)

7.1  Safety impacts incremental to base case

7.1.1  Safety disbenefit

TfL has observed that the NRMs have a different profile of accident rates compared to the hybrid
comparators, which might result in a non-financial but quantifiable social impact. Based on the
analysis undertaken, overall the NRMs have a lower rate of road user injuries per million passenger
Journeys compared to the comparator hybrid vehicles, However, the proportion of major to minor
injuries is greater than the corresponding hybrid comparator. The TiL assumptions which have been
used to assess this impact are:

. Accident statistics over the period since NRM introduction have been obtained, together with
corresponding siatistics for comparable route and depot hybrid comparator vehicles.
However, this is a limited sample size, and therefore may not be representative of actual
performance of the NRMs in wider use;

. The accident rates for minor and major injuries have been normahsed for route miles and per
1,000,000 passenger journays;

. The social impact of a minor injury has been assurmed to he £18,000 per instance, and a major
injury £180,000 per instance in line with Treasury guidance. Howaever there is potentially an
issue between how these definitions correlate to the statistics recorded by TiL (see TiL
response in 7.1.2).

. The values of the impacts are assumed to increase in line with RPI over the period of the
business case; and

. An assumed safety improvement plan would be put in place to bring the NRM major incident
rate down over a period of four years.

On these assumptions TfL has calculated that the total discounted net present value of the safety
disbenefit would be £7.9m.
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7.1.2

7.2

7.2.1.

Points for consideration

We have raised and discussed the following points with TfL.

Issue identified TiL response

1. The performance improvement plan may not | TfL has identified that there is a difference in

yield the results forecast, which may lead to the classification of major injuries fas recorded

either a greater proportion of major injuries and | in TfL's IRIS system) and the definition of

a higher disbenefit, or it may have a greater serious {which means ‘lasting’) used to derive

impact than forecast in which case the the financial impact. Many of what TfL class as

disbenefit may be overstated. major are likely to be classed as ‘slight’ from a
financial perspective.

2. There is a potential political and public Given the overall lavel of injuries is the same,

relations impact of the NRMs being introduced | 74 parieve it is now safest to assume that
in the knowledge that the accident rate of Major | 1.0 s no measurable difference between
injuries is worse than the comparator bus. NRMSs and the counterfactual for this business
case.

The business case and model have been
subsequently updated to reflect TfL's change in |
assumptions. |

Environmental impacts incremental to the base case

Emissions impact compared to Euro VI hybrid

The NRMSs have a different erissions profile of CO2, NO, and particulate matter {PM) compared to
the hybrid comparator vehicles, and each of these elements will have a social impact, which has
been quantified using the following TfL assumptions:

. Unit costs of the impact of each of COz, NO, and PM emissions have been used based on
DEFRA estimates;

° The official emissions data for the NRMs has been used to calculate the impact of NO, and
PM emissions on a unit per mile basis;

. Comparator emissions figures have been based on an assumed fleet profile of 50% Volvo and
50% ADL manufactured buses. The Volvo buses have a very low level of NO, emissions
which drives the disbenefit of the environmental impact compared to the NRMs;

. The CO; emissions have been calculated based on official emissions data, but proportional to
the fuel consumption which has been observed in the NRM fleet in operation to date. This is
due to the observed fual consumption in operation being substantiaily lower than officially
tested information; and

. The average mileage per NRM.

On these assumptions TfL has calculated that the total discounted net present value of the
environmental disbenefits would be £1.8m.,
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7.2.2 Points for consideration

We have raised and discussed the following points with TiL.

Issue identified

TfL response

1. The ‘real world’ performance of the NRMs
and the hybrid comparator with respect to NO,
and PM emissions may be different to officially
' published test figures, and therefore the impact
of these elements may be greater than stated.

TfL has noted this comment, however given it
is not possible to monitor actual in-use
performance of these emissions, the published
data has been used.

| No change to the business case or model has
| been made in this respect.

2. The 'real world’ performance of the NRMs
will vary greatly according to the geography of
the route to which they are deployed. This may
give rise to a different value than the average of
the comparatoers which has been used.

3. The composition of the comparator fleet will
| have a considerable impact on the calculated
disbenefit of the NRMs. In particular this is
caused by the very low level of NO, emissions
praduced by the Volvo comparator vehicle.

| TfL has noted this comment, however it is not

known at present which routes the NRMs
would be introduced on therefore using an
average of the comparators is reasonable.

No change to the business case or model has
been made in this respect.

| TfL has undertaken sensitivity testing in this

respect and concluded that if an entire ADL
fleet were used as a comparator, there may be
a very slight benefit associated with the NRMs.
However, TfL has concluded it is appropriate to
use a mix of comparator vehicles including the
Volvo given current fleet procurements.

No change o the business case or model has
been made in this respect.
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8.1
8.1.1

Other potential impacts

Economic appraisal

TiL Business Case Development Manual Guidance

The Public Service {Social Value) Act 2012 requires a contracting public authority to consider how a
proposed procurement might improve the social, economic and environmental well-being of its area.
Tao that end, TiL has produced a manual to guide the development of business cases to support
pracurement decisions.

The Manual notes that the appraisal process should quantify all of the costs and benefits arising
from the project, including:

. Financial costs and savings;
. Monetised social benefits; and
. Wider social and economic benefits.

The business case analysis presented by TfL centres on the ‘financial costs and savings’ estimated
for the whole life of the assets. It alse includes ‘monetised social benefits’ in terms of projected
safety savings, environmental impacts and changes to timetable-related service quality {defined by
TiL as the composite of travel, waiting, access and interchange times). These costs and benefits
have been appraised following the guidance set out in Tfl.'s Business Case Development Manual.

At the date of our fieldwork the consideration of other social benefits, including those related to
‘journey ambience’, has not been documented. These are defined by TfL to include:

. Appearance;

. Ride quality;

. Noise; and

. Perceived security.

The potential impact of each of these aspects should be described and where possible quantified
within the presentation of the business case. As these aspects do not have a market value, if they
are thought to be material to the business case, their value may be determined via market research.

Given the expected volume of passengers per vehicle and the expected economic life of the vehicle,
relatively small estimates of customer willingness-to-pay for improved journey ambience would likely
have a significant impact on the business case. At the date of our field work TfL's consideration of
the potential impact has not been documented.

Finally, the presentation of the business case does not currently include consideration of the wider
impact of the “iconic design” of the NRM on the perceived attractiveness of public transport and on
London's image and “brand value”. At the date of our field work TfL's consideration of the potential
impact has not been documented.
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8.1.2

8.2
8.2.1

8.2.2

TfL management comments on BCDM guidance and the economic appraisal

Til. has assessed the impact on ride quality, noise, perceived security and appearance.

It is TfL's view that because of the advances in technology, there is no measurable overall difference
for noise and ride quality between different types of the latest hybrids. Personal taste may mean
that some prefer the NRM set up, i.e. running with the engine off for longer than a conventional
hybrid, whilst others may prefer the very low level constant load engine running in a conventional
hybrid rather than the stop/start of the NRM engine. It is not something TfL has researched
specifically between hybrid types, because overall all hybrids are a significant improvement on diesel
buses. Therefore the assessment attributes nil value to these elements.

Furthermore, both buses operate in One Person Operated (OPO)} mode at all times, so there is no
difference in the level of staffing. All buses have almost identical CCTV systems, with fulf coverage
of the interior. There is no evidence that people feel any safer or less safe between NRMSs and other
double deck buses. Therefore the assassment attributas nil value to these elements.

In terms of appearance, whilst noting KPMG's comments on the potential to assess the value of the
‘feanic status’ TfL's BCDM states that the business case should not attempt to quantify and
monetise this aspect of design. Therefore an assessment of the ‘lconic status’ has not been
included in the business case. There is an argument that the benefits of the iconic design don't
change materially with an increase in the fleet from 805 to 1,000 buses, as in central London they
are already very visible.

TfL does not have the research or data to support adding a value based on willingness to pay for
NRMs and for how long the effect would last. TfL's BCDM states that a value should not be placed
on forecast changes in customer satisfaction surveys (CSS). However as a benchmark to show the
scale of Willingness to Pay, it gives a value of 1.5p between reasonably clean and very clean (bus).

Other assumptions not included in business case

Cost of capital

We would expect a typical husiness case to include an assessment of cost of capital, which has not
been included in this business case.

The comparator business cost line which is shown as a saving of operating vehicle costs, is likely to
include a cost of the operator's {or the leasing company's) cost of capital, and therefore this
business case may not represent a true like for like comparison.

We note that TfL has estimaied an opporiunity cost of capital of c£20m based on the typical return
on investment that TfL would seek when investing in a project, however this has not been included
in the business case.

Til. management response

TfL considers that its cost of capital has been adequately reflected through the use of an appropriate
discount factor of 3.5% in line with its BCDM.

Risk and contingency

There has been no inclusion for any amount of risk or contingency in the business case. The
potential investment in the NRMs will result in the risk of vehicle ownership sitting with TiL, rather
than being transferred to the private sector as would normally be the case if the vehicles were
procured by an operator and reimbursed through a concession payment by TfL.

Kb .
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8.2.3

8.2.4

It is likely that operators would include a premium for risk and contingency in the bid costs they
provide to TfL for running the concessions, particularly where the vehicles specified are a relatively
new technology and the performance over the longer term is not known,

TfL management response

TfL has noted this comment, and provision for risk has now been included in the business case
through an additional aflowance of 1% on the capital purchase price of the NAMs, which is based on
the lavel of contingency in previous orders.

In addition there is an element of risk now built into the battery replacement cost, especialty beyond
the capped periods.

Taxation impacts

The business case has not included any impact on the tax status of either TfL or the operators that
might result in the NRMs and associated investments being made by TfL.

Given the size of the investment and depending an how it might be structured, the capital
allowances available may have a material impact on the business case, however reviewing the tax
assumptions is not included in our scope of work,

TfL management response

Consideration of taxation impacts for suppliers are not part of TfLs standard business case
development manual. In this case, the potential overall net taxation impacts for the public purse are
not considered significant to the business case.

Increase in TfL management time

It is likely that TfL management will need to spend more time dealing with the enlarged NAM fleet
given they will be responsible for any issues that need resolving. No estimate has been included of
the likely impact on management time far this,

TiL management response

It is difficult to predict the level of additional management time that will be required to manage the
incremental order of 195 buses compared to the existing order for 805 over the life of the vehicles.
However, it is likely to be a small fraction of an FTE, and it is assumed this wall be covered within the
existing organisational structure so not included in the business case.

kbiE &
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