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Glossary of Terms 
BCR: Benefit I Cost Ratio 

EALI: Economic Activity and Locational Impacts 

EARL: Edinburgh Airport Rail Link 

HLM: High Level Model 

In Vehicle Time Weightings I Mode Coefficient: Representation in minutes I or as a factor of the relative 
attractiveness of a mode of transport 

Interchange Penalty: Representation in minutes of an interchange during a passenger's journey 

JRC: Edinburgh Tram Joint Revenue Commission 

Outturn Cost: The final cost of a project 

PV: Present Value 

SOS: Systems Design Contract 

STAG: Scottish Transport Appraisal Guidance 

TEE: Transport Economic Efficiency 

TEL: Transport Edinburgh Limited 

TELMoS: Transport, Economic, and Land-Use Model of Scotland 

tie: Transport Initiatives Edinburgh 

TMfS: Transport Model for Scotland 

VISUM I VISSIM: Transport modelling software 

WebTAG: Department for Transport's Transport Analysis Guidance 

WETA: West Edinburgh Transport Appraisal 
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1. Edinburgh Tram Business Case Audit 
Atkins 

1.1 Atkins is the UK's largest engineering and design consultancy and has extensive experience in 
the planning, design, and delivery of mass rapid transit projects in the UK and overseas. 

Our Brief 
1.2 We were commissioned by the City of Edinburgh Council (CEC) in April 2011 to undertake an 

independent review of the Edinburgh Tram Business Case. The audit's principal focus has been 
reviewing the work which the Joint Revenue Commission (JRC) has been undertaking in 
assessing the benefits that could be gained from the introduction of the proposed tram system in 
Edinburgh. 

1.3 Key inputs to the audit have included: Edinburgh Tram Network Final Business Case Version 2 
(2007) , Edinburgh Tram - Business Case Update (2010) , recent analysis on three route options 
undertaken by JRC in parallel with the audit, historic revenue and risk reports, and the current 
financial models for the tram. 

Options Tested 
1.4 The JRC was commissioned by the City of Edinburgh Council in April 2011 to provide updated 

TEE analysis 1 for the following three tram routes options: 

• The full Phase 1 a, Edinburgh Airport to Newhaven; 

• Truncated Phase 1 a, Edinburgh Airport to St Andrew Square; and 

• Truncated Phase 1 a, Edinburgh Airport to Foot of the Walk. 

Business Case Components 
1.5 Our business case audit has focussed on the updated TEE analysis that has been provided by the 

JRC during June 2011 . In addition to quantifying the benefits and costs to Government via the 
TEE analysis STAG2 requires that other relative benefits from a transport scheme are presented 
within the context of the following parameters: 

• Environment; 

• Safety and Security; 

• Accessibi lity and Social Inclusion; 

• Transport and Land Use Integration; 

• Economic Regeneration; and 

• Economic Activity and Locational Impacts (EAU). 

1.6 The Edinburgh Tram Network Fina l Business Case Version 2 (2007) , and Edinburgh Tram -
Business Case Update (2010) provide evidence of the relative benefits within each of these 
parameters; while these elements have not been updated by the JRC team, or reviewed in detail 
as part of this audit, we have drawn our overall conclusions acknowledging this wider context for 
the scheme. 

1 Transport Economic Efficiency, 
http://www.transportscotland.gov. uk/stag/td/Part2/Cost_ to_ Government/12. 7 
2 Scottish Transport Appraisal Guidance (STAG), http://www.transportscotland.gov.uk/stag/home 
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2. Our Approach 
Key Questions 

2.1 The approach we have adopted to undertake the business case audit has been developed around 
answering three questions: 

• The tools used - are they fit for purpose? 

• The assumptions used - are they reasonable? 

• The outputs - do they look credible? 

Our Overall Approach 
2.2 There are a number of overall principles that we adopted in undertaking the audit, which were 

essentia l in delivering the required outcome in the time available. These were: 

• A pragmatic approach, avoiding the pursuit of technical purity for the sake of it, as opposed to 
where it relates materially to the strength of the business case ; 

• Open lines of communication with the JRC team. An open, co-operative approach that 
provided the outputs our work required without distracting them from developing three new 
BCRs3

· and . 
• As with technical pragmatism (above) , we needed to avoid being distracted with issues which 

are not material to the business case - we needed to review what had gone before but to 
ensure that our focus remained on issues that are contemporary, rather than those which are 
no longer significant in terms of the business case. 

Our Methodology 
2.3 Our methodology for the study focussed at delivering the following seven tasks over a ten week 

programme: 

Task 1 - Data and report collation: Our review was completely dependent upon collating the 
right information, and ensuring that we maintained a focus on information that was still pertinent. 

Task 2 - Review of the base year model: The model was subject to a detailed audit in 2008, 
and enhancements were implemented on the basis of recommendations made at that time. We 
have not replicated the technical depth of that audit, but have reviewed those aspects of the 
model to which the outputs (the benefits in the TEE/BCR calculations) are most sensitive. 

Task 3 - Understanding the drivers of demand, revenue and benefits: An early action was to 
establish a very clear focus on the key business case drivers, we developed a thorough 
understanding of the scale, nature, and source of the component benefits within the business 
case. 

Task 4 - Forecasting assumptions: Concurrently with task 3 we reviewed the evidence 
underpinning the forecast assumptions. 

Task 5 - Review of appraisal parameters: We undertook a review of the appraisal framework 
used to establish the relative merits of the scheme. 

Task 6 - Sensitivity testing: We identified key areas of risk and uncertainty, and requested 
sensitivity testing from the JRC to help quantify the impact of these risks on the business case . 

Task 7 - Reporting: We reported our outputs in three increments; a presentation to senior City 
of Edinburgh official on 14th June 2011 , an Executive Summary Report on 22nd June 2011 , and 
this Final Report on 30th July 2011. 

3 Benefit/Cost Ratio (BCR), http://www.transportscotland.gov.uk/stag/td/Part2/Cost_to_Government/12.7 
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2.4 Our methodology is illustrated in Figure 2.1 below. 

Figure 2.1 - Methodology 
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3. Audit Inputs 
Key Inputs 

3.1 The audit has reviewed a wide range of documents and these are listed in Appendix A. 

3.2 Key inputs to the audit have included: Edinburgh Tram Network Final Business Case Version 2 
(2007) , Edinburgh Tram - Business Case Update (2010) , recent analysis on three route options 
undertaken by JRC in parallel to the audit, historic revenue and risk reports, and the current 
financial models for the tram. 

3.3 The figure below highlights some of the key sources of information used in the audit. 

Figure 3.1 - Key Documents 

Key Documents 

] [ Revenue 8i. Risi< ReRorts 1 
) [ F.inancial Model ] 
] 

Supporting Documents 
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Options Tested 
3.4 The JRC was commissioned by the City of Edinburgh Council in April 2011 to provide updated 

TEE analysis for the following three tram routes options: 

• The full Phase 1a, Edinburgh Airport to Newhaven; 

• Truncated Phase 1 a, Edinburgh Airport to St Andrew Square; and 

• Truncated Phase 1 a, Edinburgh Airport to Foot of the Walk. 

3.5 Our business case audit has focussed on this updated TEE analysis. 

JRC Standard Outputs 
3.6 The JRC has produced standard outputs that contain information for the following: 

• Tram patronage and revenue mode shift; 

• Ramp up and recession impacts on patronage and revenue; and 

• Patronage flows and capacity. 

3.7 These outputs have also been recently refreshed for the three tram options listed above and are 
contained in Appendix B of this report for reference. 

3.8 An early requirement of our work was to examine the distribution of forecast demand and benefits 
for the scheme. This was to provide a focus for later stages of review; in line with the principles of 
our approach (see section 2.2) we needed to focus our attention on those aspects of the 
performance of the scheme which were most influential in terms of the business case. Our initial 
review of the standard outputs highlighted the importance of the elements of demand discussed 
below. 

lngliston Park and Ride and Future Committed Development 
3.9 When the standard outputs are analysed they clearly identify the importance of the lngliston Park 

and Ride, and the future committed development (particularly in the north and west of Edinburgh) 
in driving demand for the tram. 

3.10 The tram patronage and revenue mode shift tables in Appendix B show the modes which tram 
users are forecast to have used in the absence of the tram. These show that the predominant 
transfer is from bus, as might be expected, however, they also show that a large proportion of the 
total demand would otherwise have used car for their journey. Looking at these in combination 
with the boarding and alighting plots; show that the lngliston Park and Ride is by far the busiest 
stop for eastbound trips in the AM peak, confirming the importance of the Park & Ride site as a 
source of peak hour demand for the each of the options tested. In particu lar it forms a very 
significant proportion of the AM peak demand for the St Andrew Square option. 

3.11 The significance of the major committed future developments is illustrated in the 
boarding/alighting plots in Appendix B (the full Phase 1 a outputs are particularly useful as they 
disaggregate demand along the whole corridor - extracts for these are provided in Fig 3.2 to 3.5 
on the following pages), which show significant growth in use of stops associated with new 
committed development in the north and west of Edinburgh - such as stops at the east end of the 
route, and Edinburgh Park. 
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Figure 3.2 - Eastbound Boarding and Alighting 2011 AM Peak, Full Phase 1a 

(Source JRC - June 2011) 
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Figure 3.4 - Eastbound Boarding and Alighting 2031 AM Peak, Full Phase 1a 

(Source JRC - June 2011) 
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(Source JRC - June 2011) 
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3.12 

Business Case Components 
In addition to quantifying the benefits and costs to Government via the TEE analysis STAG 
requires that other relative benefits from a transport scheme are presented within the context of 
the following parameters: 

• Environment; 

• Safety and Security; 

• Accessibility and Social Inclusion; 

• Transport and Land Use Integration; 

• Economic Regeneration; and 

• Economic Activity and Locational Impacts (EAU). 

3.13 The Edinburgh Tram Network Final Business Case Version 2 (2007), and Edinburgh Tram -
Business Case Update (2010) provide evidence of the relative benefits within each of these 
parameters; while these elements have not been updated by the JRC team, or reviewed in detail 
as part of this audit, we have drawn our overall conclusions acknowledging this wider context for 
the scheme. 

Scheme Costs 
3.14 The scheme's capital and revenue costs are a key input to the TEE analysis. The updated capital 

costs used by the JRC are presented in the table below. These have been an important input to 
our work, but we have not undertaken an audit of the costs. Tram operating costs and savings 
associated with reducing bus provision have been provided to the JRC from TEL. 

Table 3.1 - Updated Capital Costs4 

Outturn Costs £m Phase 1a St Andrew Foot of the 
Square Walk 

Infrastructure costs already spent (sunk costs) 461 405 461 

Vehicle costs 62 42 50 

Remaining infrastructure costs 294 262 264 

Total capital costs 817 709 775 

Clarifications 
3.15 The timescales associated with the audit meant that it was necessary to work in parallel with the 

JRC team and dove tail the audit with the ongoing TEE analysis. 

3.16 Throughout the audit a series of progress meetings were organised and attended by 
representatives from Atkins, the JRC, tie, and the City of Edinburgh Council. These meetings had 
two key objectives: 

• To ensure that the audit was fully aligned with the JRC programme; and 

• To provide a forum for addressing clarification questions that were raised by the audit team 
during May and June 2011. 

Benchmarking 
3.17 Atkins have extensive experience of working on mass rapid transit projects around the world and 

have brought together knowledge that is pertinent to Edinburgh to help us sense check the 

4 Provided by CEC, outturn costs. 
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V) 

2 -Edinburgh Tram's Business Case. In particular it is important to be clear on what the risk factors ~ 

actually are for a mass rapid transit system in the UK. ~ 
3.18 Experience of other tram systems in the UK has highlighted a number of areas of risk in relation to 

tram demand forecasts: 

• Modelling uncertainty/ Inaccurate model forecasts; 

• Competitive response from other modes; 

• Fares; 

• Park and Ride; 

• The size of the transport market; 

• Tram performance and quality; and 

• New developments. 

3.19 Once areas of risk have been established it is common practice to quantify the potential impact of 
the risk through sensitivity testing , before identifying appropriate mitigation actions that are within 
the control of the scheme promoter and scheme operator - such as providing seamless 
interchange, high quality Park and Ride facilities, and competitive fares and journeys times. 

3.20 As part of our audit we have paid particular regard to the known areas of risk for schemes of this 
nature outlined above, and our sensitivity tests have been defined accordingly. 
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4. The Tools Used - Are They Fit for 
Purpose? 
The Tools Used 

4.1 Our assessment of the appropriateness of the tools used has focussed on the modelling suite and 
the appraisal methodology. 

The Modelling Suite 
4.2 The modelling suite comprises a number of elements, including the High level Model (HLM), which 

is a strategic multi-modal demand, network assignment and distribution/mode choice model 
developed using VISUM software. 

4.3 The HLM is the main source of data for the assessment of demand, revenue, and user and non­
user impacts which drives the benefits side of the TEE/BCR calculations, and, as such, has been 
the focus of our review of the tools used. 

4.4 The model was subject to a detailed audit in 2008, and enhancements were implemented on the 
basis of recommendations made at that time. We have not replicated the technical depth of that 
audit, but have reviewed aspects of the HLM to which the outputs (the benefits in the TEE/BCR 
calculations) are most sensitive. This has included the quality of the representation of highway 
and public transport network performance, and the behavioural parameters which drive mode 
choice. 

Fit for Purpose? 

4.5 Our overall assessment of the HLM is that it is an appropriate tool for the purposes of informing 
the TEE/BCR assessment. We have however identified some areas of relative weakness (not 
unusual in a model of this size and complexity) , which we have used to interpret output and 
influence the focus of sensitivity testing requested, as shown in Section Six of this report . 

Appraisal Methodology 

Scottish Transport Appraisal Guidance 

4.6 The Scottish Transport Appraisal Guidance (STAG) was first published in 2003 and it went 
through a major refresh in 2008. 

4.7 STAG provides a best practice framework for: 

• Identifying problems and opportunities with a transport and land-use system; 

• Setting SMART transport planning objectives that express the outcomes sought; 

• Generating, sifting and developing options that can deliver the t ransport planning objectives; 

• Appraising the relative merits of options; and 

• Evaluating completed strategies and schemes. 

4.8 The appraisal element of STAG allows transport planners to provide decision makers with 
evidence of a scheme's relative merits against the following criteria: 

• Transport Planning Objectives; 

• Environment; 

• Safety; 

• Economy; 

• Integration; and 
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• Accessibility and Social Inclusion. 

Tram Scheme Appraisal 

4.9 The STAG appraisal for the Phase 1 a was fina lised in 2007, and built upon STAG work done for 
tram lines 1 and 2. The table in Appendix C summarises the relative merits of Phase 1 a as 
presented in 2007, and also comments on how this was updated for the Edinburgh Tram -
Business Case Update (2010). 

4.10 We have reviewed the STAG outputs and have found the scheme appraisal methodology to be in 
line with standard good practice, and with the requirements of STAG. 

Appraisal Refresh 

4.11 Atkins recognises that since the STAG appraisal was undertaken that there has been a number of 
changes in the context within which the appraisal was undertake; most notably within the policy 
context, and in particular the prominence of carbon abatement policies that have emerged as a 
result of the Climate Change (Scotland ) Act 20095

. There has also been a change in the nature 
of the options being tested. 

4.12 It is therefore recommended that consideration is given to refreshing the wider appraisal to ensure 
that the full benefits of the tram scheme are captured within a contemporary context. 

5 http://www.scot land .gov. uk!T opics/Environment/climatechange/scotlands-action/climatechangeact 
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5. The Assumptions Used - Are They 
Reasonable? 
The Assumptions Used 

5.1 A number of assumptions have been made by the JRC in the development of the business case. 
The key assumptions that we consider to have the most significant influence on the business case 
relate to the following areas: 

• The composition of the transport network - now and in the future; 

• The demand for transport - now and in the future; and 

• Traveller responses to the tram. 

The Composition of the Transport Network - Now and in the 
Future 

5.2 The modelling tools used by the JRC to generate outputs have been updated periodically to reflect 
changes in the existing transport network, and the nature of the network in the future. A number 
of assumptions have been made regarding the infrastructure and operational characteristics for 
both the highway and public transport components of the transport network. 

5.3 In order to inform and validate these assumptions the JRC has engaged with a number of key 
stakeholders who are best placed to provide a view on the scale and magnitude of the variables 
associated with the transport network. Representatives for the following organisation contributed -
CEC, SOS tie , Lothian Buses, and Transport Scotland. 

5.4 On the basis that they had been validated by local stakeholders, we were broad ly satisfied with 
these assumptions, however, it should be noted that we have not undertaken our own detailed 
review of the model's public transport network representations . 

Competitive Response from Other Modes 
5.5 The JRC ran a scenario test on an earlier version of the model (in 2006) to assess the impact of 

competition on the tram business case. The test assumed that (non-TEL) operators would 
continue to run the current level of bus service frequency. Tram demand and revenues were most 
sensitive to a competitive response on sections of the tram network around Leith Walk. There 
were, however, reductions in patronage on all sections, including the Airport - St. Andrew's 
Square route. 

5.6 The view of the JRC is that such a competitive response is highly unlikely: the increase in 
operating costs far outweighed the potential benefits for a competing operator, and "the 
development of well-balanced bus/tram integration plans would appear to limit the scope for 
effective competition to a very significant degree."6 

5.7 Given the history of bus operations in Edinburgh, we tend to share this view but with certain 
caveats. The reduction in bus services on corridors where the tram will run means the tram 
system must offer at least the same level of reliability as Lothian Buses - any failure to do so 
could quickly lead to dissatisfaction among public transport users, leaving the door open for 
competitive response from other operators. A 60 year appraisal period also means there is the 
potential for changes to take place in the operating agreement for bus and tram - the integrated 
approach to fares and overall operations could change in the future in a way that is not anticipated 
at present - leaving a high-cost tram operator exposed in a competitive market. 

6 JRC Revenue and Risk Report (Steer Davies Gleave I Colin Buchanan, December 2006) 
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5.8 We considered it prudent to recommend a sensitivity test that replicated potential competition for 
the t ram from a bus operator between the city centre and the airport. 

The Demand for Transport - Now and in the Future 

New Development 

5.9 The new tram system will open up development opportunities and is considered integral by the 
City of Edinburgh Council to the future growth of Edinburgh. In turn, the new development will add 
to the overall patronage of the tram system. Forecasts for the amount of demand that will stem 
from the new developments have recently been downgraded. This reflects the change in 
economic conditions since the original modelling was undertaken. 

5.10 The original development assumptions which were utilised within the 2006 model were updated in 
2010 to inform the Business Case refresh and again in 2011 for the most recent TEE analysis. 

5.11 The existing assumptions reflect the current advice from CEC planners and reflect the need to 
take account of known changes in development figures and the current economic climate and its 
impact on development in Edinburgh. An adjustment has also been made to the predicted future 
patronage forecasts to reflect recession impacts on bus patronage in Edinburgh, this has been 
derived based on adjustments proposed by TEL that reflect Lothian Buses recent experience of 
the bus market in Edinburgh. 

5.12 As identified in Section Three of this report, the delivery of committed major future development 
(particularly in the north and west of Edinburgh) will drive much of the future demand for the tram. 

Development Assumptions 

5.13 Key elements in developing the model included collecting data to input into a base year model and 
forecasting development in the future years of 2011 and 2031 . The development assumptions 
were made using data available from the City of Edinburgh Council (CEC) via local plans, 
structure plans, planning applications, and workshops held with Council officials. 

Future Year Planning Data and Model Development 

5.14 The model suite the JRC developed was based upon a number of data input variants, these 
included: 

• TELMoS7 Data - the TELMoS data was used for background developments within the TMfS 
zones; 

• Major Developments - The developments which were considered to be 'major' by CEC were 
input individually and overrode the TELMoS data for certain zones. 

Table 5.1 shows the difference in 2011 development estimates assumed to occur by 2031 when 
the 'major' development data supplied by CEC overrode that of the TELMoS model. 

7 TELMoS (Transport, Economic and Land-Use Model of Scotland), is a multi-purpose forecasting toolkit 
developed by Transport Scotland to assist in the investigation and assessment of different policies and 
strategies on land-use and transport provision 
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Table 5.1 - Changes in Development Estimates8 

Development Estimates 

Development Type Total Development 
Difference in 

Total Development Using CEC Large 
Development 

Using TELMoS Data9 

Development Data 

Housing (Units) 50,397 49,992 -400 

Office Business (GFA 10
) 837,211 1,277,808 440,598 

Retail (GFA) 305,847 353,955 48,081 

Commercial I Leisure 
277,750 277,750 

(GFA) -
Hotel (Beds) 1,159 5,084 3,925 

5.15 The JRC has established all development assumptions with input from CEC planners; using 
CEC Development Schedules, which set out all development occurring in the city, and track 
individual developments which are currently within the CEC planning system. 

5.16 For each major development assumption the original data has come from a CEC document such 
as a Local Plan or Structure Plan and has been agreed with or updated by a CEC planning officer. 

5.1 7 It was noted by the JRC that the CEC are in the process of producing a Strategic Plan for the city 
and that these plans often quote high development targets which are ambitious compared to past 
completion rates. It is the JRC's view that the completion rates utilised within the model replicated 
historic data rather than the Strategic Plan targets to ensure that prudent levels of growth were 
utilised within the model. 

Changing Development Assumptions 

5.18 The original development assumptions which were utilised within the 2006 model were updated in 
2010 to inform the Business Case refresh and again in 2011 when the model was used to obtain 
new BCRs. 

5.19 The changes in development assumptions which have been incorporated into the business case 
and the period they were incorporated can be seen in Figure 5.1 . 

5.20 It can be seen from Figure 5.1 that a number of development assumptions have been updated 
from the original assumptions made in 2006 and the development assumptions being utilised 
within the 2011 analysis are different in many ways. 

8 All data from JRC document 'Future Year Planning Data July 2010 60% WETA.xis' 
9 The figures within this column are the total for each type of development if the developments considered to 
be 'major' by CEC are not used to overwrite TELMos data for the appropriate zones. 
10 Gross Floor Area is measures as metres squared 
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2006 
Model Proflle of 

2011, 2015 & 2020 

2010 
Model Profile of 

ZOU, 2020 & 2031 

2011 
Model Profile of 

2020& 2031 

-

Figure 5.1 - Changes in Development Assumption 

TELMoSD- Major Developmenb 

~ ~ 
Data on major This Included data on 

Current TELMoS Zonal developments within the developments such as: 
Data Is used for the Input city sourced from CEC - - City centre retalllng 

of background document 'Edinburgh's - Edinburgh Park 
development within the Major Development - Edinburgh Airport 

city Projects' - Leith Docks 

' This Included: 
Development updated to - Residential and commercial 

CurrentTELMoS Zonal Include revised development being reduced 
Data considered to be assumptions taking into - -Introduction of GogarStation 

Inaccurate and subject to account current - Removal of EARL 
overestimation - decision economic conditions and - The event arena associated 
Is made to use 2006 data assumptions made on with WETA discounted from the 

WETAscenarlo Included model due to unreasonable t rip 
rates associated with It 

' ' As with 2010 the current 
Development updated to lncludlng: 

TELMoSZonal Data 
Include revised - Latest demand forecast for 

considered to be 
assumptions taking Into - Edinburgh Airport, In the region 

Inaccurate and subject to 
account current economic of one third lower than 

overestimation - decision 
conditions previously assumed 

is made to use 2006 data 

5.21 The development assumptions have been updated as it was necessary to take account of known 
changes in development figures and the current economic conditions and the effect on 
development induced. An example of this is the patronage forecast for Edinburgh Airport in 2031 ; 
patronage was originally estimated at 26 million 11 for the analysis undertaken in 2006 and has 
been reduced to approximately 17 million 12 for the current analysis. 

5.22 The development assumptions have been updated in line with the current assumptions of CEC, 
proposed Masterplans for the area and current build-out assumptions. It has been assumed by 
the JRC, in consultation with CEC, that although the growth in development has been lowered due 
to recent economic conditions it is the rate of growth that is the main aspect which will change 
rather than actua l development numbers I size. 

5.23 Figure 5.2 and 5.3 show the change in residential and commercial development which has been 
assumed to occur from the original assumptions made for the 2007 business case and the 
amended assumptions in 2010 taking into account the current economic climate. The 
development is shown in relation to the west, north, and city centre areas. 

11 Source: Aviation White Paper published by the UK Government in 2003 
12 Figure interpolated from data supplied by BA for patronage in 2011, 2020, and 2041. 

/Final Report.docx 16 

V) 

2 

CEC0191 4308 0020 



35000 
30000 

25000 
II) 20000 -~ c: 

15000 :::> 
10000 

5000 

0 

/ Final Report.docx 

Figure 5.2 - Changes in Residential Development Assumption 

Residential Development 

FBC 2010 FBC 2010 FBC 2010 
2007 Update 2007 Update 2007 Update 

2012 2020 2031 

Model Year 

• West 

• City Centre 

• North 

• Total 

17 

V) 

2 

CEC01914308 0021 



Figure 5.3 - Changes in Commercial Development Assumption 

Commercial Developments 
1,200,000 

1,000,000 

800,000 
~ 

600,000 CJ 
I.I) 

400,000 • West 

200,000 • City Centre 

0 • North 
FBC 2010 

2007 Update 
FBC 2010 

2007 Update 
FBC 2010 

2007 Update 
• Total 

2012 2020 2031 

Model Year 

5.24 It can be seen from the graphs that the total development estimated to be complete by 2020 is 
lower for both commercial and residential developments in the 2010 Business Case update and 
that by 2031 it can be seen that the residential development has 'caught up' with the previous 
assumptions made in 2007 and that commercial development completions have increased slightly 
within the 2010 assumptions. 

5.25 It should be noted that although it has been assumed, in general, that all forecast development will 
occur by the modelled year of 2031 with regards to the west of Edinburgh the decision made by 
the JRC was to utilise the 60% WETA estimates. This set of development inputs estimates that 
60% of WETA development will be complete by 2031 rather than 100%. This was considered by 
the JRC and the CEC to be a conservative estimate of growth in the west of Edinburgh and most 
suitable for the model. 

5.26 The assumption that development and build rates will increase as the economy recovers are 
fundamental to the achievement of the assumed development. Give the importance of the major 
developments (particularly in the north and west of Edinburgh) in driving future demand for the 
tram we have recommended that a sensitivity test is undertaken to replicate a 'worst case' 
development scenario. 

5.27 Although it is accepted that this pessimistic scenario (where none of the major development is 
delivered) is unlikely to occur we do believe that this provides a tangible context for the 
assessment of this risk. 

lngliston Park and Ride 

5.28 We have identified in Section Three of this report the importance of the lngliston Park and Ride 
site in driving tram demand and we have focussed some of our attention at ensuring that the 
assumptions within the business case are robust. 

5.29 The role of high quality Park and Ride, similar to the lngliston Park and Ride site, in facilitating 
strong tram demand is apparent in schemes across the UK: 

• The Sheffield Supertram showed the risk inherent in not providing high-quality Park and Ride 
facilities, which accounted for around 4% of the shortfall in Supertram patronage. 
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2 -Subsequently, the Sheffield Supertram system has boosted patronage, helped in part by the ~ 
opening of new Park and Ride sites directly on the Supertram routes: five sites offering a total ~ 
of more than 1,500 spaces for tram-based park and ride, with trams every ten minutes; 

• Nottingham Express Transit has over 3,000 spaces available for tram-based Park and Ride; 
and 

• Tyne and Wear Metro achieves around 80% utilisation of its 2,200 Park and Ride spaces. 

5.30 There are risks surrounding the forecasting of Park and Ride demand: it is a notoriously difficult to 
model accurately and can overestimate the abstraction from car where parking is left 
unconstrained at the city centre destination, or the total journey costs are inaccurately specified. 

Forecast Park and Ride Demand 

5.31 The Edinburgh Tram forecasts are based on a bespoke spreadsheet model out with the high-level 
VISUM model. The demand forecasts for the lngliston Park and Ride are presented below: 

Table 5.2 - Modelled lnglistion P&R Demand - Inbound to City Centre (Source JRC - June 2011) 

Opening Year 2031 Opening Year 2031 

AM Peak AM Peak Inter Peak Inter Peak 

0700 - 0900 0700 - 0900 1000 -1200 1000 -1200 

No Tram 432 790 27 62 

With Tram 739 1166 63 69 

5.32 The JRC modelled forecasts inbound demand in the year of opening to be in the order 460 
passengers (432am + 2inter peak). Using vehicle occupancy of 1.15 this gives the number of 
vehicles to be in the order of 400. Once the JRC applies the recession factor this gives an 
adjusted forecast of 350 cars parking and using a bus service to the city centre. 

Current Bus Based Park and Ride Demand 

5.33 The existing demand at lngliston Park and Ride is in the order of 470 cars per day 13
, this is 

equivalent to around 540 trips (again using occupancy of 1.15). The JRC have consulted with the 
Park and Ride operators and they estimate that 2/3 of current demand is destined for the city 
centre, which equates to around 350 cars parking and using Park and Ride bus services to access 
the city centre. 

5.34 This suggests the forecasting model used is giving reasonable estimates of city centre Park and 
Ride demand. 

lngliston Park and Ride - Tram Forecasts 2011 & 2031 

5.35 Table 5.4 also presents the JRC's forecast total demand from the lngliston Park and Ride that will 
be generated by the introduction of the tram. The uplift in demand has been benchmarked 
against similar UK scheme and it is also recognised that the JRC have been prudent in assuming 
in the modelling that there will be no real increase in city centre parking charges , or a reduction in 
city centre parking capacity . 

Traveller Responses to the Tram 
5.36 Finally, the JRC has made a number of assumptions relating to various parameters that will 

influence a traveller's propensity to use the tram - these include factors such as the travellers' 
value of time, the relative attractiveness of the tram as a mode of travel, and the impact of having 
to interchange. 

13 JRC June 2011 
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5.37 

Fares 

In relation to fares, the main risk is that they are set too high relative to existing bus fares and for 
the level of service provided. Additionally, a lack of flexibility and/or integration with bus fares can 
reduce ridership. When Sheffield Supertram services commenced, premium fares greater than 
bus fares were charged, but there was an unwillingness to pay for a service that was not 
perceived as offering reliabi lity. The original forecast of ridership had also assumed an integrated 
bus and Supertram fare structure that failed to materialise. Issues around fares explained around 
3% of the shortfall in Supertram demand relative to forecasts. 

5.38 The Edinburgh Tram system will benefit from being a fully-integrated system operated by TEL. A 
consistent approach to pricing means problems experienced in Sheffield are unlikely to be 
repeated . The potential for shortfall in Edinburgh depends on the quality of service provided, or if 
the responsiveness of passengers to fare increases is inaccurately forecast. Real fares growth of 
RPI+ 1 % has been assumed for future year tram and bus forecasts. Average fares per kilometre 
are consistent with other tram systems: roughly £0.70/km, compared with £0.77/km in Sheffield 
and £0.75/km in Manchester. 

5.39 The JRC assessed the elasticity of patronage to real fares growth as part of their risk and revenue 
forecasting work in 2008. The test assumed fares grow by RPl+1.5% and that the assumption 
would affect bus and tram users - the intention was to establish whether public transport users 
would switch to car as a result. The sensitivity test on fares showed that relatively few passengers 
switched to car (i.e. public transport users were unresponsive to small fare increases). The JRC 
acknowledges that this is due in part to the high mode share of bus in Edinburgh and the existing 
cost of motoring being high due to parking charges and fuel costs. The JRC also notes 
anecdotally that "Lothian Buses has experienced minimal patronage loss in response to modest 
fares rises historically". 

Tram Performance 

5.40 The performance of the tram system in terms of run times and frequencies is critical to its ability to 
achieve forecast patronage. Journey times and frequencies were key factors in explaining the 
poor performance of Sheffield Supertram, together accounting for 16% of the shortfall in 
demand14

. Specifically, the model forecasts assumed 30% quicker journey times and 33% higher 
tram frequencies than were ultimately delivered - at the same time as competing bus operators 
increased substantially the frequency of buses on Supertram corridors. The poor run times 
relative to the forecasts were due to a number of factors: poor or no priority for trams at signals, 
over-cautious tram drivers, lengthy dwell times at stops, little run time monitoring, and the failure 
to take account of the steep gradients on parts of the Supertram network. 

5.41 The Edinburgh Tram forecast run times are based on Parsons Brinkerhoff designs, supported by 
VISSIM microsimulation modelling. The models assume that delays to trams are minimised 
without a significant impact on other traffic, and that full priority is given to tram at junctions. Run 
times are held fairly constant into the future, reflecting this level of priority - a reasonable 
assumption based on experience elsewhere. 

5.42 Table 5.5 compares forecast run times and frequencies on the Edinburgh Tram system with 
observed values on other UK tram systems. 

14 
The Transport Economist Volume 26 Number 3, Autumn 1999 
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2 -Table 5.3 - Comparison of Forecast Run Times with Actual Run Times on other UK Tram Systems ~ 

Journey time Edinburgh Sheffield 
Nottingham 

Manchester 
Tram Supertram Metrolink 

Speed range, kph 
10.1 - 22.8 8.8-32.0 (shared track) 

Average speed, kph 
17.9 14.8 

(shared track) 
16.25 - 37.09 

Speed range, kph 
24.3- 32.6 22.4 - 60.1 (segregated) 

Average speed, kph 
28.4 34.7 

(segregated) 

Tram frequency 8/16tph 6-10tph 8tph 8-12tph 

5.43 The proposed tram frequency of 8tph on the outer sections is in line with other systems - on the 
city centre (Haymarket to Ocean Terminal) section it is much higher than elsewhere, reflecting the 
desire to substantially improve the public t ransport service in this location, particularly along the 
congested Princes Street section. The high frequency is also required to ensure that the popular 
bus services removed from service are adequately replaced . 

5.44 The run times also look reasonably consistent with other locations - although the Sheffield and 
Nottingham systems both have sections where speeds are substantially lower than the lowest 
Edinburgh tram, which in part reflects the relatively high proportion of the Edinburgh tram route 
(particularly for the St Andrew Square option) that runs off street. 

Tram Modelling Parameters 

5.45 THE JRC has derived key forecast behaviour parameters from stated preference surveys and 
these include: 

• A value of time of 4. 76 pence per minute; 

• Weightings on walk and wait times of 1.91 and 2.55; 

• In vehicle time weightings of 0.75 for rail, 0.77 for tram and 1.00 for bus; and 

• Interchange penalty of 12 minutes. 

5.46 We have benchmarked the assumptions used by the JRC and are content that they are 
appropriate for use in the development of the business case. The parameters used to assess the 
scope for transfer to tram from other modes are cautious compared to similar schemes elsewhere, 
and we note that there may be some scope for greater shift to tram than has been forecast. 

5.47 However, in the interest of prudence we also recommended that a sensitivity test was undertaken 
to assess the impact of lowering the relative attractiveness of the tram as a mode of transport. 
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6. The Outputs - Do They Look Credible? 
The Outputs From 2011 Analysis 

6.1 The outputs which the 2011 analysis has supplied can be broken into the following main 
categories: 

• Tram demand I revenue; 

• Impacts on public transport users; 

• Impacts on road users; and 

• Value for money (TEE tables and BCR). 

Tram Demand and Revenue 
6.2 While we have not undertaken a detailed review of tie's 2010 Financial Model, we have sought to 

reassure ourselves that the demand and revenue figures emerging from the current JRC work can 
be reconciled with corresponding numbers informing the 2010 financial assessment. This is 
because the level and profile of demand is critical to the financial performance of the scheme. It is 
important to ensure that changes and enhancements to the model for the purpose of the current 
tests have not given rise to a significantly lower set of demand forecasts, potentially contradicting 
earlier conclusions from the Financial Model in relation to the financial viability of the scheme. 

6.3 For the two options where a direct comparison can be made, Phase 1 a and St Andrew Square, 
the new demand forecasts are broadly in line with (or - in later years - exceed) the demand levels 
in the Financial Model, and are therefore consistent with the demand inputs to the Business Case 
Review of 2010. 

Impacts on Public Transport Users 
6.4 In terms of overall public transport demand levels at 2011 we are also satisfied that these appear 

plausible relative to the observed figures that we understand to have been verified by Lothian 
Buses during a similar check undertaken at 2010. 

6.5 In addition to the overall demand levels, we have also examined supporting material (contained 
within Appendix B, and discussed in Section Three of this report) relating to the scale, distribution 
and source of demand. We found these outputs broadly plausible, but noted: 

• The unusually high proportion of those forecast to use tram whose previous mode was car 
(for the St. Andrew Square option of the order of 40%). This is only likely to be deliverable 
with the level of quality of service (both for those switching directly to tram, or those using 
P&R) envisaged within the model, in terms of comfort, journey time and reliability; and 

• The prominence of 'counter-peak' movement with the St Andrew Square option, with a 
significant element of demand travelling outbound from the city centre in the morning peak to 
access areas such as Edinburgh Park. 

Impacts on Road Users 
6.6 We have reviewed the emerging TEE tables (as set on the next page) and a number of supporting 

outputs relating to the level and distribution of impacts upon both users and non-users of the 
scheme. We have found these broadly plausible, but as identified in Section Four when we 
discussed the model we would make the following observations: 

• The distribution of non-user impacts (impacts upon car users) appears broadly in line with 
expectations. However, in our experience the overall level is difficult to quantify, and we 
would view this as particularly the case with the tools used for this assessment, given some 
of the weaknesses in the highway element of the model. For this reason we would express 
caution in comparing the relative merits of options where non-user benefits form a key 
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2 -component. The JRC team has stated that no future junction optimisation has taken place to ~ 
address specific points of congestion due to traffic re-assignment, and we accept that this ~ 
may over-state disbenefits (particularly on the Phase 1 a assessment). 

• We believe the level and distribution of user benefits look broadly plausible. These benefits 
will however be driven directly by the level of demand for, and transfer to t ram, and are 
therefore sensitive to issues such as future development and propensity to switch. This has 
been explored through sensitivity testing. 

Value for Money 
6.7 A benefit to cost ratio of less than one suggests that the economic return wou ld be less that the 

investment, even when appraised over 60 years. The BCR of the options taking into account the 
full costs and benefits have been found in the current analysis to be less than 1. In other words 
completing the project will incur more expenditure with an overall return of less than one. 

6.8 However, to abandon a scheme where such a large proportion of the costs have been sunk would 
represent a zero-return on a large investment. In this case when the analysis is being carried out 
after sunk costs have occurred it is conventional and reasonable (as set out in STAG and 
WebTAG appraisal guidance) to account for sunk costs in the scheme appraisal for a fair 
comparison between investment opportunities. 

6.9 The analysis if JRC's updated business case also appraises the full benefits against only the costs 
of completion and operation then the BCRs for the three options are: 

• The full Phase1 a, Edinburgh Airport to Newhaven, BCR = 1.30 

• Truncated Phase 1 a, Edinburgh Airport to St Andrew Square, BCR = 1.85 

• Truncated Phase 1 a, Edinburgh Airport to Foot of the Walk, BCR = 1.21 

6.10 We would however express caution in using the relative BCRs for the three options tested to 
inform decision-making on the relative merits of the alternative options, particularly in light of the 
significant differential performance in terms of non-user impacts , and the degree of confidence 
which can be attached to this element of the appraisal. 

Table 6.1 - Updated TEE Outputs (Source-JRC, June 2011) 

Revised Phase 1 a St Andrew Square Foot of the Walk 

£m Present Value, 2002 Full Minus Full Minus Full Minus 
prices 

Costs Sunk Costs Sunk Costs Sunk 
Costs Costs Costs 

Public t ransport 
541 541 340 340 493 493 

user benefits 

Other road user 
-1 96 -1 96 74 74 -156 -156 

benefits 

Private sector 
81 81 68 68 60 60 

provider effects 

PVof Scheme 
427 427 482 482 397 397 

Benefits 

PVof Scheme 
663 327 597 261 707 329 

Costs 

NetPV -237 100 -115 221 -310 68 

Benefit Cost Ratio 
0.64 1.30 0.81 1.85 0.56 1.21 

to Government 
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7. Risk and Uncertainty 
Risks & Uncertainty 

7.1 The audit has established that there are a number of specific areas in the business case where 
there is a degree of risk and uncertainty, as with any modelling work. 

Sensitivity Testing 
7.2 Below we summarise our areas of concern, and the outputs from the sensitivity testing that was 

undertaken to help quantify the impact of these risks on the business case. 

New Committed Development 

7.3 The analysis suggests that much of the future demand I benefit relates to new committed 
development, this is an area of inevitable uncertainty which could have a possible impact on 
revenue and the economic case for the tram scheme. 

7.4 A 'worst case' zero growth sensitivity has demonstrated that the tram demand would reduce by 
around one-third in 2031. 

Competition 

7.5 There is a risk that a bus operator could establish a service to run in competition with the tram 
between the city centre and the airport, and a sensitivity test has been undertaken to replicate this 
by using the Service 100 as a proxy for competition. 

7.6 The outputs from the sensitivity testing suggest that tram revenue would decrease by around 6% . 

Levels of Service 

7.7 Much will depend on the relative 'levels of service' the tram provides the travelling public. A 
sensitivity test has been undertaken to replicate a less favourable differential for the tram when 
compared with the bus. 

7.8 The sensitivity shows that the t ram demand and revenue could reduce by around 12%. 

Impacts on Benefit Costs Ratio for St Andrew Square Option 
7 .9 The relative impacts of these sensitivity tests on the BCR are presented in Table 7 .1 for St 

Andrew Square. It can be seen that even allowing for these downbeat assumptions, once sunk 
costs are taken account of, there remains an economic case for the St Andrew Square option, on 
the basis that each of these pessimistic tests still delivers a BCR of greater than 1. 
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Table 7.1 - Impact of Sensitivity Tests on BCR for St Andrew Square Option 

(Source -JRC, June 2011) 

St Andrew Square 

£m Present Value, 2002 
prices Minus Sunk Mode Constant Competition Zero Growth 

Costs Increased 

Public t ransport user 340 289 362 227 
benefits 

Other road user 74 47 74 49 
benefits 

Private sector 68 64 76 45 
provider effects 

PV of Scheme 
482 400 511 321 Benefits 

PV of Scheme 261 281 358 290 
Costs 

NetPV 221 119 154 32 

Benefit Cost Ratio 1.85 1.42 1.43 1.11 
to Government 
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8. Conclusions 
Business Case Audit 

8.1 This audit has provided a review of historic and current business case work undertaken by the 
JRC for the Edinburgh Tram. 

8.2 It has asked and answered three questions: 

• The tools used - are they fit for purpose? 

• The assumptions used - are they reasonable? 

• The outputs - do they look credible? 

The Tools Used -Are They Fit for Purpose? 
8.3 Our overall assessment of the HLM is that it is an appropriate tool for the purposes of informing 

the TEE I BCR assessment. We have however identified some areas of relative weakness (not 
unusual in a model of this size and complexity) , which we have used to interpret output and 
influence the focus of sensitivity testing requested. 

8.4 We have reviewed the STAG outputs and have found the scheme appraisal methodology to be in 
line with standard good practice, and with the requirements of STAG. 

8.5 Atkins recognises that since the STAG appraisal was undertaken that there has been a number of 
changes in the context within which the appraisal was undertake; most notably within the policy 
context, and in particular the prominence of carbon abatement policies that have emerged as a 
result of the Climate Change (Scotland ) Act 2009. There has also been a change in the options 
being tested. 

8.6 We believe that the STAG indicators that have not been updated as part of the recent work may 
be expected to be the same as before, or indeed, in some cases, stronger. It is therefore 
recommended that consideration is given to refreshing the wider appraisal to ensure that the full 
benefits of the tram scheme are captured within a contemporary context. 

The Assumptions Used - Are They Reasonable? 
8.7 We have benchmarked the assumptions used by the JRC and are content that they are 

appropriate for use in the development of the business case. The parameters used to assess the 
scope for transfer to tram from other modes are cautious compared to similar schemes elsewhere, 
and we note that there may be some scope for greater shift to tram than has been forecast. 

The Outputs - Do They Look Credible? 
8.8 We have reviewed the emerging TEE tables and a number of supporting outputs relating to the 

level and distribution of impacts upon both users and non-users of the scheme. We have found 
these broadly plausible, but would make the following observations: 

• The distribution of non-user impacts (impacts upon car users) appears broadly in line with 
expectations. However, in our experience the overall level is difficult to quantify, and we 
would view this as particu larly the case with the tools used for this assessment, given some 
of the weaknesses in the highway element of the model. For this reason we would express 
caution in comparing the relative merits of options where non-user benefits form a key 
component. The JRC team has stated that no future junction optimisation has taken place to 
address specific points of congestion due to traffic re-assignment, and we accept that this 
may over-state disbenefits (particularly on the Phase 1 a assessment). 

• We believe the level and distribution of user benefits look broadly plausible. These benefits 
will however be driven directly by the level of demand for, and transfer to tram, and are 
therefore sensitive to issues such as future development and propensity to switch. This has 
been explored through sensitivity testing. 
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8.9 

Risk and Uncertainty 
We have identified three key areas of risk and uncertainty that could have an impact on the 
business case. These relate to new committed development, potential competition , and the level 
of service provided by the tram. 

8.1 0 Even allowing for downbeat assumptions, once sunk costs are taken account of, there remains an 
economic case for the St Andrew Square option. 

Conclusions 
8.11 Our overall conclusions from our review are: 

• The tools and assumptions adopted and the outputs from the analysis are broadly fit for 
purpose, in line with our expectations, and comparable to experience on other schemes. 

• We have identified a number of areas of risk and uncertainty. Sensitivity testing has been 
used to quantify the impact of these areas of risk and uncertainty on the business case for 
the St Andrew Square option. Even allowing for these downbeat assumptions, once sunk 
costs are taken account of, there remains an economic case for the St Andrew Square 
option, on the basis that each of these pessimistic tests still delivers a BCR of greater than 1. 
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Year 

Business Case Documents 

Oct 2006 

Dec 2007 

2010 

2007 

Audit Scotland Documents 

June 2007 

Feb 2011 

CEC Documents 

Jan 2003 

Feb 2010 

2010 

Apr 2011 

2011 

2011 

Development Documents 

2006 

2006 

2006 

2006 

2006 
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Table A.1 - Data and Report Inputs 

Title Author 

JRC Edinburgh Tram - Overall 
JRC 

Case Presentation 

Edinburgh Tram Network - Final 
tie 

Business Case Version 2 

Edinburgh Tram - Business Case Edinburgh 
Update 2010 Tram 

Final Business Case Appendix IV 
Communications and Stakeholder tie 
Strategy 

Audit Scotland Edinburgh Audit 
Transport Projects Review Scotland 

Audit Scotland Edinburgh Audit 
Trams Interim Report Scotland 

CEC Council Committee 
Report - Edinburgh Tram CEC 
Network 

Edinburgh Tram - Council Edinburgh 
Decisions 2003 until 2010 Tram 

CEC Transport 2030 
CEC Vision 

West Edinburgh Draft 
CEC 

Business Plan 

CEC Council Committee 
Edinburgh Tram Update CEC 
16.05.11 

CEC Council Committee 
Edinburgh Tram Update 

CEC 
Committee Minutes 
16.05.11 

Edinburgh Major 
Development Projects CEC 
2006 - City Centre 

Edinburgh Major 
Development Projects CEC 
2006 - West Edinburgh 

Edinburgh Major 
Development Projects 

CEC 2006 - South East 
Edinburgh 

Edinburgh Major 
Development Projects CEC 
2006 - North Edinburgh 

Edinburgh Major CEC 
Development Proiects 

Type 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Doc 

Date 
Received 

19.04.11 

07.04.11 

07.04.11 
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----- steer davies gleave 

Edinburgh Tram Joint Revenue Committee 

Standard Output TEMPLATE 

FILENAME: Standard_Outputs_S80d_ 150611.xls 

Test ID: S80d 
Test Name: Full Scheme (1a) Option 
Comment: All revenues in 2005 prices 

Full scheme (1a) option - With Gogar; With Egip 

DatefTime: 

Parameters1Assumi>tfoiis: 

Recesion and street works factors 
Ramp-up profile (2011 start date) 
Ramp-up profile (2014 start date) 

15 June 2011 

2011 
88.7% 
75.0% 
0.0% 

2012 2013 
87.3% 88.7% 
85.0% 92.0% 
0.0% 0.0% 

User: ftorres 

2014 2015 2016 2017 2018 2019 2020 2021 
90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0% 
97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 



steer davies gleave • Tos.t doscri2tion: 
Test 10 . S80d - Test Name Ful Scheme (1a)Optioo 

Edi~rs!) Tram Joird. Revenu& Committee OsttJTi'rlt lS/06/2011 
fO,C.CHtt and 1:C04'10l'nic Outputs Ramp,Vp k!s;l!.i~d mul alidl 

Reee$$i.::u, !l'i'li)t"tett,, ~ 

TRAM PATRONAGE ANO REVENUE MOOE SHIFT 

2011 Foroca$l Patronage {tliora~hicall b:t: Googra2h;ea,1 Segment ,1 000 l?!ll 201'lf83r} 
Segmont L\ Car& 
Numb or Sogment Ooscri:pOOn Tram 4 6ua d R:.ail Redistributed 

SEGO! Ai'port to Catchment 328 ---:ws 0 -----:'Gs 
SEG02 Calehment to A!P.9.tt 281 .175 0 ·107 
Sl!G03 lngisl¢n 1.0 CtM(fU1*\l 449 -:m ---0- -321 
SEG04 Catchment to ]!g!ston 17 -6 

___ o 
·11 

SE GOS Gr..-on Corridor to Catchment 183 ----:i61- ·2 -20 
SEGO& Colehmen1 to GranlOn Conidor 108 .92 ., ·16 
scG07 L~Cotri:tci-toCat<:hment 3,518 ----=use -----18- .24:f 
SE GOS Catchment to Lelh Ccrri:for 2187 --·W!. .7 -106 
SEG09 G)M to Catctunent 884 -699 ----50 -136 
Sf::G10 Catehment to G)1e ,~ ~ .57 -254 
St!G11 Mutrt"ty!ietl IO C~t<:M'IMI 1.040 .a~ ---0 

· 146 
SEG12 CatchmenltoJ..t~ld 503 -441 .. ~ 
SEG13 Cly Centre to Catchment 1.744 --:;-Jiis ----55-- -163 
SC:014 Catehment to c1.x CentJe 3,709 ~ .57 -541 
$1!G1$ 0 0 ---0 

0 
SEG16 0 0 0 0 
SEG1 7 0 0 0 0 
SCG18 c ~e,nauo C-ehmenl 1,914 ----:,.:i28 ---2-71- ·1,057 
SC:G19 Calchmant to Cxttw'nal 1,614 ~ 114 .704 
SEG20 EJ!t:em alto External 127 -412 ----;oo 118 
SEG21 Al f urn!l!: 11,802 .9 492 426 -2,736 

~ll E,muaiS BllxtQlll liUt !ilstSHIQ:biSiil ~RSIWl1DS !£3 Qgg RIU Xilit l~Q~ Rti;HD 
Seg:mant 
Numb or Segment Oesc,iption Tram .A Bua A Rail 

SEGOI Ai-pert to Catchment 241 --:m- ---0 

SEG02 Cal'Chmenl to A!E:ort 206 .132 0 
$CG03 !ngiSI.On to CMChmietll 329 ---.9-7 ---0 

Sl!GO• Catthn,ant 10 tnglM01l 12 .5 0 
SEG05 Gr~n Corridor to Catchmenl 135 --:m- ---.-2 

SE.GOS Catchmenl to Granton Conidor 80 ·10 0 
Sl!G07 Le,1h Co~oc to CalCM'letW 2,534 ----:mv ----26-

SCG08 Calehmant to Leth Coui:f0t 1607 ~ ·10 
SEG09 G)te lo Catctlment 649 .529 ----56-

SEG10 Catchment lo Gt!e 984 -780 -69 
SEG1 1 Murrayliflld to C;<1tcM'I-- 764 ~ ---0 

SEG12 Catchma,u to M,~ld 369 -334 -5 
SEG1 3 C~ Centre to Catchment 1.281 -----:;:iss ---:00 
SEG1~ Catchment 10 cgi: Centre 2,724 ~ -61 
SC:01$ 0 0 - --0 

SEG1$ 0 0 0 
S£G17 0 

___ o ___ o _ 
SEG1s EJ!t:ernaltc Catchment 1.406 -854 885 
51!019 Catehn,ant 10 l!xtetnal 1186 .775 357 
SCG20 l!i«e,na110 t x.tern:.I 94 -:m ~ 
SEG21 Alf:urn!l:! 8,668 -7187 965 

2031 foroc:u1 Patronage jHior.arc-hical) b:w; Geo9,set1kal segment ,1 002 e!" ee.-x;2ar1 
&l,gmont t,. C.at& 
Numb or Segment Description ..... d Bus 4', R..aU Redislributod 

S£G0t Ai'pcrt to Catchment 602 ~ ---0 -180 
SEG02 Catchmenl to A!fort 590 -318 0 ·212 
Sl!G03 !ngbt:on to CMehmMl 1,241 ~ ---0 ·901 
SCGO.t Catehmant to rngiMon 300 48 0 -348 
SEG05 Granton Corrido, to Catchment 533 ~ ---.. - -169 
SEGO& Catchment lo Granton Cc::mdor 321 -274 .J -44 
SEG07 Lt)ih Contloc to C3l¢M'l(WII 8,898 ~ ----68- -645 
SE GOB Calehme,u to Lelh Cotti:tor 4 724 ~ ·21 ·215 
SEG09 G)te to Catchment 2 ,083 ·1.738 ----:Fs -209 
SEG10 Catchment lo G~e 3,:373 ~ -186 -619 
SC:011 M~1rrayfieli1 to Catdwneine 1.682 · 1.St2 

- ---3- ·167 
SEG12 Catthment to tA~ld 923 -849 -8 -66 
SEG13 c•y Centre to Calcliment 3,575 ~ --.,-51 .JO'l 
SEG1 4 Catchment to C~ Centre 8,384 -7.226 -149 -1009 
SCG15 0 0 ---0 0 
SCG16 0 0 0 0 
SEG17 0 ----°-

___ o 
0 

S£G18 Ei«em alro Catchment 4.991 -2 ,965 8 16 -2,842 
SCG19 Calehment 10 Extem31 3,!111l. ~ 219 ·1 106 
SEG20 l!.i«ernl'llto ClltarMI 222 ·822 ~ 467 
SEG2 t Al furn!l! V.446 -22,192 800 -6,054 

2031 ForocutRovenue br; Ge9;StaQtliCa.l Sogmortt{t1 000 e!t' ;to,r (2005 erice!S)l 
5egmont 
Number Segment Desc::tiption ..... <!) Bus 4 R.3:iJ 

SEG01 Afp0f1 to Catchment 540 ------:soo ---0-

~.§02 __ c~~~~tto l\irllort 528 -294 
___ o 

SCG03 tw,,bton to CMChment 1.112 --.:i14 0 
SEG04 C:nehme_nt to rnglMon 269 44 0 
SC GOS Gr.-on Corfidot to Catchment 478 ~ -----10-

..§..E.,9~ ~~tpn Comior 288 ·253 
___ :§. 

SEG07 l ei.ti Corri:lo, to Catel'wnert 7.974 ---:,.sii:i -140 
Sl!G08 Catehment 10 Leth Corri::tor 4.233 ~ - -40 
Sl!G09 G)ta tOCMCh~t 1,866 ·1.606 ~ 
§EJi!Q__~~~e 3023 _ ;U?l __ .J_r;; 

SEG11 Murrayfl9tf to Catctwneot 1.508 -1.397 -5 
SC:012 Catchment to M~ ld 827 -784 ·16 
$1!G13 Cly centre to C;)tehment 3.204 ~ - ~ 
§!Q.1!_9al'Chmenl to Cly Centre 7.513 __ -6~6!§. ---278 
SEG15 0 0 0 
Sl!G16 0 0 0 
SC:G17 0 0 0 
SEG18 Ea m alto Catchment 4.473 ~ ~ 
SEG19 Cal:ChmenttoExtemal 3,!42 --·~:). ---1mL 

SCCfa~ ;;;;;;.;;;cx1am::i1 199 . 759 ~ 
SC::G21 AliE?;urn!l! 24;595 ·20.502 ~ 

CEC01914308 0040 
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:: steer davies gleave • THI IO: 
TKI N&~ 

Prlnl OOl f': 

.... 
f.ul Sctwne(t•) °"'Cll'I 
2'.10&21)11 Edtttu,cste team Joint Rtxtnut ccmmmtt 

r.- ~ •!Id f CO(!Oftlir; Ou1PUtl RunOOII!': J!J0&.2011 

FLOWS ANO CAPACITY 

jP,._,.., 
Sl OP 
C~1oelty 81pW1$tph ...... ~ ..... 
AllgM•n. 
c ,..-c:1ty~~t2tpti 

FACTORS useo 
C.apaclty 
0o.a.,•,.. ,..., 
Allghl•t"$ 

I• "'" •I -- l•I 

Romo-<J• 
Rt"CH!IIOtl: -
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"""' 
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:: steer davies gleave • THI IO: 
TKIN&~ 

Prlnl OOl f': 
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f.ul Sctwne(t•) °"'Cll'I 
2'.10&21)11 Edtttu,cste team Joint Rtxtnut ccmmmtt 
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:: steer davies gleave • THI IO: 
TKI N&~ 

Prlnl OOl f': 
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f.ul Sctwne(t•) °"'Cll'I 
2'.10&21)11 Edtttu,cste team Joint Rtxtnut ccmmmtt 

r.-~ •!Id fCO(!Oftlir; Ou1PUtl RunOOII!': . ._... 
Rt"CH!IIOtl: 

J!J0&.2011 
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c,..-c:1ty~~t2tpti 

FACTORS useo 
C.apaclty 
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..= steer davies gleave -
Edinburgh Tram Joint Revenue Committee 

Standard Output TEMPLATE 

FILENAME: Standard_ Ovtpvts_S81a_ 130611.xls 

~ SB1a 
Test Name: St. Andrew Square 
Comment: All revenues in 2005 prices 

St. Andrew option • With Gogar; With Egip 

DateJTime: 

Parameters/Assumptions: 

Recesion and street works factors 
Ramp-up profile (2011 start date) 
Ramp-up profile (2014 start date) 

13 June 2011 

2011 
88.7% 
75.0% 
0.0% 

2012 2013 
87.3% 88.7% 
85.0% 92.0% 
0.0% 0.0% 

User: ftorres 

2014 2015 2016 2017 2018 2019 2020 2021 
90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0% 
97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 



steer davies gleave • Tos.t doscri2tion: 
Test 10 . S61a - Test Name Sl Atdrew Square 

Edi~rs!) Tram Joird. Revenu& Committee OsttJTi'rlt 13/06/2011 
fO,C.CHtt and 1:C04'10l'nic Outputs Ramp,Vp k!s;l!.i~d mul alidl 

Reee$$i.::u, !l'i'li)t"tett,, ~ 

TRAM PATRONAGE ANO REVENUE MOOE SHIFT 

2011 Foroca$l Patronage {tliora~hicall b:t: Googra2h;ea,1 Segment ,1 000 l?!ll 201'lf83r} 
Segmont L\ Car& 
Numb or Sogment Ooscri:pOOn Tram 4 6ua d R:.ail Redistributed 

SEGO! Ai'port to Catchment 318 ----:zii 0 -- --:a;; 
SEG02 Calehment to A!P.9.tt 267 ·136 0 ~131 
Sl!G03 lngisl¢n 1.0 CtM(fU1*\l 449 --.-,2s ---0- -323 
SEG04 Catchment to ]!g!ston 17 ·6 

___ o 
·10 

SE GOS Gr..-on Corridor to Catchment 111 --.-af ·2 .29 
SEGO& Colehmen1 to GranlOn Conidor 79 ·62 ___ ._, ·16 
scG07 L~Cotri:tci-toCat<:hment 258 ---.98- ·1 .,ss-
SE GOS Catchment to Lelh Ccrri:for 103 --·~ ·1 -12 
SEG09 G)M to Catctunent 734 -564 ----50- ·120 
Sf::G10 Catehment to G)1e 996 .730 -42 -224 
St!G11 Mutrt"ty!ietl IO C~t<:M'IMI 879 --.784 ---0 ·95 
SEG12 CatchmenltoJ..t~ ld 391 ~ ... ~ 
SEG13 Cly Centre to Catchment 922 -706 ---.53- -163 
SC:014 Catehment to c1.x CentJe i.!118 ~ ·58 -538 
$1!G1$ 0 0 ---0 

0 
SEG16 0 0 0 0 
SEG1 7 0 0 0 0 
SCG18 c ~e,nauo C-ehmMl 1,210 ~ ~ ·844 
SC:G19 Calch mant to Cxttw'nal 708 ·500 105 ·313 
SEG20 E J!t:em alto External 77 ~ 

_ __ 1_54_ 
.89 

SEG21 Alfurn!l!: 5,666 -3 767 321 ·2,220 

~ll E,muaiS BllxtQlll liUt !ilstSHIQ:biSiil ~RSIWl1DS !£3 Qgg RIU Xilit l~Q~ Rti;HD 
Seg:mant 
Numb or Segment Oesc,iption Tram .A Bua A Rail 

SEG01 Ai-pert to C.atchment 233 ---:in ---0 

SEG02 Cal'Chmenl to A!E:ort 196 -103 0 
$CG03 !ngiSI.On to CMChmietll 329 ---:gs ---0 

Sl!GO• Catthn,ant 10 tnglM01l 12 .5 0 
SEG05 Gr~n Corridor to Catchmenl 81 ----60- ----3-

SE.GOS Catchmenl to Granton Conidcr 58 -47 0 
Sl!G07 Le,1h Co~oc to Cat.¢hmetW 190 ~ - ---3-

SC GOS Calehmaot to Leth Coui:f0t 76 ·68 -3 
SEG09 G)ta lo Catctlment 539 ~ ----6-2 

SEG10 Catchment lo Gt!e 731 .553 -52 
SEG1 1 Murraylifllr:I to C;<1tcM'I-- 645 ~ ---0 

SEG12 Catchma,u to M,~ld 287 ·261 -5 
SEG13 C~ Centre to Catchment 677 ~ ~ 
SEG1~ Catchment 10 cgi: Centre 1,335 .925 -69 
SC:01$ 0 ---0 - --0 

SEG1$ 0 0 0 
S£G17 j)_ 

___ o ___ o 
SEG1s E,it:ernaltc Calchment 889 -404 823 
51!019 Cateht'llMI 10 l!Xletn31 520 -379 368 
SCG20 l!i«erna110 t x.1ern:.1 57 --.ioif --.-230 

SEG21 Alf:urn!l:! 4,161 ·2852 831 

2031 foroc:u1 Patronago jHior.arc-hical) b:w; Goo9,set1kal segment ,1 002 Q!it ee.-x;2ar1 
&l,gmel'\I t,. C3r& 
Numb or Segment Description ..... d Bus 4', R.aU Redislributod 

S£G0t Ai'p0f1 to Catchment 574 ---:m ---0 -203 
SEG02 Catchmenl to A!fort 546 ·246 0 -301 
Sl!G03 !ngbt:on to CMetu'M t'll 1,220 ~ - --0 ·910 
SCGO.t Catchment to rngi~OI'\ 255 109 0 -365 
SEG05 Granton Corridor to Catchment 280 ~ ----5-

·123 
SEGO& Catchment lo Granton Cc:nidor 185 -130 -3 -52 
SEG07 Lt)ih COntlot to C3lCM'l(WII 496 ----:wf ---.a- ·286 
SE GOB Calchme,u to Lelh Cotti:tor 261 ·133 .a ·120 
SEG09 G:,'e to Catchment 1,511 ----:;:i39 ---:,sf ·215 
SEG10 Catchment lo G~e 1,885 ~ ·145 -338 
SC:011 M~1rrayfiei1 to Catdwneine 1.451 ·1,276 - --.-1 -174 
SEG12 Catehmel'\t to tA~ld 644 -551 -6 ·87 
SEG13 c•y Centre to Calcliment 1.74-0 ~ ~ -334 
SEG14 Catchment to C~ Centre 3 ,496 ~ -176 ·982 
SCG15 0 0 ---0 0 
SCG16 0 0 0 0 
SEG17 .!l --~ __ ..Q 0 
SEG18 EJdem alro Catchment 2,546 -1,051 701 ·2.196 
SCG19 Calehment 10 Extem31 1~74 .g51 160 ·583 
SEG20 l!.dernl'll to Clltemal 99 --... - 37 ---79 2f,9 
SEG2 t Alfurn!l! 11,293 ·7.131 602 4,764 

2031 ForocastRovenue br; Ge9;StaQtliCa.l Segmertt{t1 000 esr xo,r (2005 ericos)l 
5egmont 
Number Segment Description ..... <!) Bus 4 R.3:iJ 

SEG01 Afp0f1 to Catchment 515 -----:s:.. ---0-

~ .§02 __ c ~ ~ ~~tto l\irllort 491 -228 
___ o 

SC<l03 lw,>bton to CMCIUYWWO 1,094 ~ 87 0 
SEG04 C:nehme_n1 to rnglston 2~ 101 0 
SCG05 Gr.-on Cotfidot to Catchment 251 ------:,,0 ---.-1-, 

..§..E.,9~ ~ ~ tpn Comior 166 -120 ---~ SEG07 l ei.ti Corri:lo, to Catel'wnert 445 ----187 -23 
Sl!GOS Catchment to Lelh Corri::tor 234 ·123 ·17 
Sl!G09 G)ta tOCMCh~t 1,354 -1,052 ~ 
§EJi!Q__~~~ e 1-689 ~ - --~~ SEG11 Murrayfl9tf to Catctwneot 1,301- -1.179 ·2 
SC:012 Catehmen1 to M ~ ld 577 .509 ·12 
$1:.Gt 3 Cly centre to C;)tehment 1.559 --:Z.,45 ~ 
§!Q.1!_9al:Chmenl to Cly Centre 3 133 __ ·2.1_6.J. ---3~ 
SEG15 0 0 0 
Sl!G16 0 0 0 
SC:G17 0 0 0 
SEG18 Ea m alto Catchment 2.281 ~ ~ 
SEG19 CatehmenttoExtemal 1J31 ___ .am_ 

---1,!1.9.. 
SCCfa~ ;;;;;;.;;;cx1am::i1 88 -404 ~ 
SC::G21 AliE?;urn!l! t 0.120 -6.588 _131!. 
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- steer davies gleave 
Mlc&IWtllu1m if:g!DI 8ma1t1 ~mmlS111 
Fci,---,• •nd IE11Vfto.ilc Oulp•• • 

1aM PM110NJ11(COCk8- ~, ,. .. "'" 200 2014 
Mod,eled l t~f'III~ l',SSl ,.,,, 1.8PS 8,06S 
rr.-,,Pb1TO"lill•tlnc,«K~or1h p,x(t ~"" ~"· 6-.999 1.x, 
l"r#"!I P"bll'~f6rw:. t011~1b,np,l,1pJ ,..,. ~"' tl.439 'l,(),11 
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-Modelled Tram Pat ronage 
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..= steer davies gleave -
Edinburgh Tram Joint Revenue Committee 

Standard Output TEMPLATE 

FILENAME: Standard_ Ovtpvts_SC1_ 130611.xls 

~ SC1 
Test Name: Foot of the Walk Option 
Comment: All revenues in 2005 prices 

Foot of the Walk option· Without Gogar; With Egip 

DateJTime: 

Parameters/Assumptions: 

Recesion and street works factors 
Ramp-up profile (2011 start date) 
Ramp-up profile (2014 start date) 

13 June 2011 

2011 
88.7% 
75.0% 
0.0% 

2012 2013 
87.3% 88.7% 
85.0% 92.0% 
0.0% 0.0% 

User: ftorres 

2014 2015 2016 2017 2018 2019 2020 2021 
90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0% 
97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 



steer davies gleave • Tos.t doscri2tion: 
Test 10 . SC I - Test Name FoOloftMWalt.Option 

Edi~rs!) Tram Joird. Revenu& Committee OsttJTi'rlt 13/06/2011 
fO,C.CHtt and 1:C04'10l'nic Outputs Ramp,Vp k!s;l!.i~d mul alidl 

Reee$$i.::u, !l'i'li)t"tett,, ~ 

TRAM PATRONAGE ANO REVENUE MOOE SHIFT 

2011 Foroca$l Patronage {tliora~hicall b:t: Googra2h;ea,1 Segment ,1 000 l?!ll 201'lf83r} 
Segmont L\ Car& 
Numb or Sogment Ooscri:pOOn Tram 4 6ua d R:.ail Redistributed 

SEGOI Ai'port to Catchment 328 ~ 0 -:n 
SEG02 Calehment to A!P.9.tt 281 ·16'! 0 ~,12 
Sl!G03 lngisl¢n 1.0 CtM(fU1*\l 455 ~ - ---0-

-32 1 
SEG04 Catchment to ]!g!ston 17 ·6 

___ o 
·11 

SE GOS Gr..-on Corridor to Catchment ,-sr ----:m- ·2 ·21 
SEGO& Colehmen1 to GranlOn Conidor 96 .77 ·1 ·18 
scG07 L~Cotri:tci-toCat<:hment 1,608 ----:,:S82 ---.-18- ·20if 
SE GOS Catchment to Lelh Ccrri:for !@. ·789 .7 -67 
SEG09 G)M to Catctunent 812 ---«, ---..iif ·123 
Sf::G10 Catehment to G)1e 1.,102 ~ -60 '228 
St!G11 Mutrt"ty!ietl IO C~t<:M'IMI 888 ·789 

---0-
·100 

SEG12 CatchmenltoJ..t~ ld 391 -351 
___ ;;! 

-37 
SEG13 Cly Centre to Catchment 1.330 --:;:,24 -57 ·149 
SC:014 Catehment to c1.x CentJe 2,925 ~ -55 -519 
$1!G1$ 0 0 ---0 0 
SEG16 0 0 0 0 
SEG1 7 0 0 0 0 
SCG18 c ~e,nauo C-ehmMl 1,346 ---:m- _ _ _ 2_8_1 

·876 
SC:G19 Calchmant to Cxttw'nal 972 ·538 ,o, .535 
SEG20 EJ!t:em alto External 107 ~ - --,-54- 168 
SEG21 Al f urn!l!: 8 ,ll0 1 -6375 4 10 ·2.236 

~ll E,muaiS BllxtQlll liUt !ilstSHIQ:biSiil ~RSIWl1DS !£3 Qgg RIU Xilit l~Q~ Rti;HD 
Seg:mant 
Numb or Segment Oesc,iption Tram .A Bua A Rail 

SEGOI Ai-pert to Catchment 241 ---:;g; ---0 

SEG02 Cal'Chmenl to A!E:ort 206 -128 0 
$CG03 !ngiSI.On to CMChmietll 334 ~ ---0 

Sl!GO• Catthn,ant 10 tnglM01l 13 .5 0 
SEG05 Gr~n Corridor to Catchmenl 113 ----:,00 ---.-2 
SE.GOS Catchmenl to Granton Conidor 70 .58 0 
Sl!G07 Le,1h Co~oc to CalCM'letW 1.328 ~ - ---26-
SCG08 Calehmaot to Leth Coui:f0t 634 -598 ·9 
SEG09 G)te lo Catctlment 596 ~ ----55-

SEG10 Catchment lo Gt!e 883 -693 .73 
SEG1 1 Murrayliflld to C;<1tcM'I-- 652 --:sgr ---0 

SEG12 Catchma,u to M,~ld 287 ·265 -5 
SEG1 3 C~ Centre to Catchment 977 ---:SS, ~ 
SEG1~ Catchment 10 cgi: Centre 21149 ~ .59 
SC:01$ 0 0 - --0 

SEG1$ 0 0 0 
S£G17 _..9.. ___ Q. ___ Q. 
SEG1s EJ!t:ernaltc Catchment 989 .569 869 
51!019 Catehn,ant 10 l!xtetnal 714 ·407 36S 
SCG20 l!i«e,na110 t x.tern:tl 79 --.-324 -----:rnr 
SEG21 Alf:urn!l:! 6,023 -4 827 921 

2031 fo,oc:u1 Patronage jHior.arc-hical) b:w; Geo9,set1kal segment ,1 002 Q!it ee.-x;2ar1 
&l,gmont t,. C.at& 
Numb or Segment Description ..... d Bus 4', R..aU Redislributod 

S£G0t Ai'pcrt to Catchment 600 ~ ---0 
·187 

SEG02 Catchmenl to A!fort 588 .303 0 ·286 
Sl!GO~ !ngbt:on to CMehmMl 1,.255 ~ - --0 ·9 11 
SCGO.t Catehmant to rnglMon 297 66 0 -363 
SEG05 Granton Corrido, to Catchment 467 ~ ---.. - ·216 
SEGO& Catchment lo Granton Cc::mdor 271 -163 -'l -104 
SEG07 Lt)ih Contloc to C3l¢M'l(WII 3,.51 1 ~ ----68-

·76 1 
SE GOB Catehme,u to Lelh Cotti:for 1 489 ~ ·20 ·229 
SEG09 G)te to Catchment 1.642 .,,so, ----=i43 -198 
SEG10 Catchment lo G~e 2,786 ~ -192 -603 
SC:011 M~1rrayfieli1 to Catdwneine 1.423 ·1,277 - --.. - ·142 
SEG12 Catthment to tA~ld 677 -622 .7 48 
SEG13 c•y Centre to Calcliment 2.490 ~ ~ ·278 
SEG1 4 Catchment to C~ Centre 5,480 ~ -156 -1 0 79 
SCG15 0 0 

- - -0 
0 

SCG16 0 0 0 0 
SE.017 Q. 

___ Q. ___ o 
0 

S£G18 Ei«em alro Catchment 3.002 ·1.464 681 ·2.220 
SCG19 Calehment 10 Extem31 1,!!36 --~l-1f!'w 153 ·842 
SEG20 l!.i«ernl'll to Clltamal 136 ·849 --,24 589 
SEG2 t Al furn!l! 16.562 ·11.956 579 .S.186 

2031 ForocutRovenue br; Ge9;StaQtliCa.l Sogmortt{t1 000 esr xo,r (2005 ericos)l 
5egmont 
Number Segment Description ..... <!) Bus 4 R.3:iJ 

SEG01 Afp0f1 to Catchment 538 ~ ---0-

~ .§02 __ c~~~~tto l\irllort 527 -280 
___ o 

SCG03 lw,>bton to CMCIUYWWO 1.12 4 ~ 7 0 
SEG04 C:nehme_nt to rnglMon 266 61 0 
SC GOS Gr.-on Corfidot to Catchment 419 ----228 ---.-,o-
..§..E.,9~ ~ ~ tpn Comior 243 ·151 

___ :§. 

SEG07 l ei.ti Corri:lo, to Catel'wnert 3 .146 ~ 460 -140 
Sl!G08 Catehment 10 Leth Corri::tor 1.335 --·~ ·38 
Sl!G09 G)ta tOCMCh~t 1.650 ·1.387 ----Yoo 
§EJi!Q__~~~ e wi; ---:.1a __ -'JSjl_ 
SEG11 Murrayfl9tf to Catctwneot 1,275 .,.,ao -5 
SC:012 Catchment to M~ ld JiQ!. .574 ·14 
$1!G13 Cly centre to Catchment 2,232 --:;:soo ---3- 14 

§!Q.1!_9al'Chmenl to Cly Centre 4 9 11 __ -3.Jl21 ---289 
SEG15 0 0 0 
Sl!G16 0 0 0 
SC:G17 0 0 0 
SEG18 Ea m alto Catchment 2.690 ~ ~ 
SEG19 CatehmenttoExtemal ,~ __:1.Q60 --'cl.~-SCCfa~ ;;;;;;.;;;cx1am::i1 122 · 784 ~ 
SC::G21 AliE?;urn!l! 14,842 ·1 1.045 ~ 
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Sub Criteria 

Emissions & Air 
Quality 

(Positive) 

Noise 

(Positive) 

Visual Amenity 

(Negative) 

Habitats 

(Neutral) 

Water Quality 
(minor negative) , 
Drainage (Neutral) 
Flood Defence 
(Neutral) 

Input Assumptions 

UK Air Quality Data and 
Statistics Database 

Code of Construction Practice 

Noise & Vibration Policy 

Link-by-link traffic flow 

Composition and speed 

Population catchment 

Water courses likely to be 
affected (SEPA classification); 
Gogar Burn (fair to poor), 
Water of Leith (good to fair) 

Table C.1 - STAG Outputs 

2007 Business Case 

Tools Outputs 

Changes in traffic emissions of N02 and 
PM10 (Local Air Quality) 

Total change in Carbon Dioxide (C02) 
DMRB empirical 

emissions from road traffic (Global Air 
method 

Quality) 

Generation of electricity to power the 
tram (Global Air Quality) 

Calculation of Road 
Traffic Noise Changes in the number of people 
GOMMMS noise annoyed by noise 
an noya nee-response Changes in the number of people 
relationships experiencing significant changes in 

Calculation of Railway noise levels 
Noise 

A Design Manual 
Vehicles and tracks etc designed to 
minimise the visual impact of the tram 

Loss of some areas of habitat and 
sections of the wildlife corridor adjacent 
to the main Glasgow/Edinburgh 

Badgers at Gogar affected by both 
construction and operation 

Comprehensive mitigation programmes 

V') 

z 
S2 
< 

Change in 2010 Update 

Need for reducing the 
carbon impact has 
increased 

New Air Quality Action 
Plan (AQAP) for city 
centre being created 

Economic viability of 
procuring sustainable 
electricity for tram being 
investigated 

No change 

No change 

No change 

No change 
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Criteria 

Safety and 
Reliability 

Accessibility 
and Social 
Inclusion 

Transport 
and Land 
Use 
Integration 
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Sub Criteria Input Assumptions 

JRC transport model on 
vehicle-kms travelled and the 

Accidents road types on which these 
(Negative) occur. 

Standard accident rates by 
severity level: fatal , severe, 
slight and damage to property. 

Security (Positive) Review of the street 
environment in the vicinity of 
potential stops/interchanges 

Reliability I 
Tram considered to be more Capability 
reliable 

(Positive) 

(Positive) 

(Positive) 

2007 Business Case 

Tools Outputs 

A spreadsheet model Estimate changes in personal injuries 

Standard rates and Resultant impact on accident levels 
methodology from the total accidents benefit as a result of 
NESA changed traffic by year and in terms of a 

total present value benefit 

Lighting and street furniture will be 
designed to provide maximum safety 
and security 

Qualitative analysis CCTV system will be in place at all 

using Webag 3.4.2 stops and on all vehicles 

Assumed that there will be help points at 
all stops 

Use of inspectors on the trams 

Increased accessibility across the city 

Increases access to jobs etc for certain 
Modelled to show 

areas of the city 
accessibility graphs 

Service integration patterns with buses 
designed to maximise accessibility 

Phase 1A will enhance the opportunity 
for integrated ticketing arrangements. 

Qualitative Analysis Scheme will enhance existing transport 
interchange facilities and also provide 
new transport interchange opportunities. 

V') 

z 
S2 
< 

Change in 2010 Update 

No change 

No change 

Increased need for buses 
leads to increased 
congestion I reduced 
reliability 

No change 

Cancellation of EARL now 
included; 

Inclusion of the Edinburgh 
Gateway 
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Criteria 

Economic 
Regeneration 

Economic 
Activity and 
Locat ional 
Impacts 
(EALI) 
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Sub Criteria Input Assumptions 

Development and job market 

(Positive) 
growth expected to grow or 
come on line quicker due to 
tram 

150jobs 

(Positive) 

2007 Business Case 

Tools Outputs 

Analysis was 
undertaken of the 
gross employment 
impacts 

V') 

z 
S2 
< 

Change in 2010 Update 

Reduction in development 
rate expected 

Introduction of WETA 
analysis 

Change in airport growth 

No change 




