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Edinburgh Tram (Line Two) Bill Committee 
17th Meeting, 2005 (Session 2) 

 
23 November 2005 

 
The Committee will meet at 10.00 am in Committee Room 3. 
 
1. Preliminary Stage Issues: The Committee will take evidence on issues arising 

from its Preliminary Stage report and responses provided by the promoter, from— 

Barry Cross, Depute Tram Project Director, tie 
 
Stewart McGarrity, Project Finance Director, tie 
 
Geoff Duke, Project Manager 
 
Jeff Knight, Associate Director, Halcrow 

 
2. Edinburgh Tram (Line Two) Bill:  The Committee will consider correspondence 

relating to objection 25, lodged in the name of Norwich Union Linked Life 
Assurance (NULLA), and consider whether Norwich Union Life and Pensions Ltd 
can appear in place of NULLA.   

3. Consideration Stage (in private): The Committee will consider a Consideration 
Stage issues paper. 

 
 

Terry Shevlin 
Clerk to the Edinburgh Tram (Line Two) Bill Committee 

85233 
Room T2.60 

Scottish Parliament  
EH99 1EP 

terry.shevlin@scottish.parliament.uk
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The following papers are attached for this meeting— 
 
Agenda Item 1 
Preliminary Stage Issues and responses from the promoter paper ED2/S2/05/17/1 
Agenda Item 2  
Norwich Union Life and Pension Ltd paper ED2/S2/05/17/2 
Agenda Item 3 
Consideration Stage issues paper by the Clerk 

 
ED2/S2/05/17/3 
PRIVATE 
PAPER 

  
 
In addition to the above documents, the following documents, 
while not Committee papers, will be relevant to the meeting’s 
proceedings— 

 

 
Noise and Vibration Policy November 2005 (hard copy only) 
Code of Construction Practice (issued previously - hard copy only) 
Code of Construction Practice: Response 2 (issued previously) 
 

  

http://www.scottish.parliament.uk/business/committees/tram-two-bill/docs/tie%20update%20on%20cocp.pdf


ED2/S2/05/17/1 
 

EDINBURGH TRAM (LINE TWO) BILL COMMITTEE: 
PRELIMINARY STAGE INFORMATION 

 
Introduction 

1. In its Preliminary Stage report, the Committee requested further 
information from the promoter on various issues.  These requests are 
set out in full in annexe 1.   

 
2. The responses provided by the promoter are contained in annexes 2-5.  

The Committee has already been provided with the response 
contained in annexe 5 and subsequently submitted further questions to 
the promoter.  These questions and the promoter’s reply are contained 
in annexe 6. 

 
3. The substance of the responses provided by the promoter can be 

summarised as follows:  
- Annexe 2: the expected impact of EARL (Edinburgh 

Airport Railway Link) on tram patronage for Line Two 
(pages 3 - 12);    

- Annexe 3: the impact on patronage forecasts and the 
financial case of both tram lines operating as a network 
(pages 13 - 20);  

- Annexe 4: information on the model validation and 
impact of journey time benefits (pages 21 - 42),  

- Annexe 5: updated information on the estimate of 
expenses and funding, funding from private sources 
and whether the scheme is likely to have phased 
implementation.  Since submitting this update, the 
promoter has decided to provide a further update on 
funding.  This is contained within annexe 5.  (pages 43 - 
70)    

- Annexe 6: further questions and a response from the 
promoter on expenses and funding (pages 71 - 76).   

 
Decisions and next steps 

4. The Committee is invited to discuss the responses provided by the 
promoter.  Witness provided by the promoter will be in attendance at 
the meeting should the Committee have any further questions. 

 
5. It is envisaged that the Committee will report on the further information 

provided by the promoter on outstanding Preliminary Stage issues, in 
order to inform the Final Stage debate.         

 
 

Private Bills Unit  
November 2005 



ANNEXE 1: OUTSTANDING INFORMATION FROM PRELIMINARY STAGE 
 
 
“128. As such, the Committee requested that the promoter provide an 
assurance that it would provide the following updated information before Final 
Stage— 

• the expected impact that EARL would have on tram patronage for Line 
Two in the light of both the EARL Preliminary Financial Case and the 
Outline Business Case for Line Two; and  

• should both Edinburgh tram Bills progress beyond Preliminary Stage, 
the impact on patronage forecasts, and for the financial case for Line 
Two overall, caused by operational changes that affect the operation of 
both lines as a network.”  

 
“139. Therefore, as with the Committee’s consideration of patronage 
estimates in the light of the proposed EARL project, the Committee agreed 
that it would be prudent to obtain updated information from the promoter, in 
advance of Final Stage, on the model validation and impact of journey time 
benefits. 

• the estimate of expenses and funding; 
• funding that is likely to be generated from private sources, and what 

has been secured;  
• whether the scheme is likely to have phased implementation, 

resulting in delayed construction of the airport to Newbridge section 
of the line.” 

 
“206. As such, the Committee requested that the promoter provide an 
assurance that it would provide the following updated information before Final 
Stage— 

• the estimate of expenses and funding;  
• funding that is likely to be generated from private sources, and what 

has been secured ; and  
• whether the scheme is likely to have phased implementation, resulting 

in delayed construction of the airport to Newbridge section of the line.”  
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ANNEXE 2 
 

Response 3 
 

Question 

Updated information on the expected impact of EARL on tram patronage 
for line two in the light of (1) all additional information presented to the 
Scottish Executive in the Outline Business Case for the project and (2) 
the Preliminary Financial Case for the EARL Bill when it becomes 
available.  

 
Executive Summary 
 
1 This note reports and builds upon the work previously outlined in the 

Edinburgh Tram (Line Two) STAG which considered the impacts of 
EARL on ETL2 as a sensitivity test. In light of recent modelling work 
undertaken as part of the promotion of the EARL scheme, the impacts 
of EARL on Edinburgh Tram (Line Two) have been re-appraised. 

 
2 This paper focuses on the results of this updated modelling work, 

which will feed into the preparation of an updated Outline Business 
Case (OBC) for Edinburgh Tram (Line Two), which is due to be 
submitted to the Scottish Executive in early 2006, and also the 
Preliminary Financial Case (PFC) for EARL which will be submitted to 
the Scottish Parliament with the EARL Bill.  It will be noted that neither 
the ETL2 OBC, nor the EARL PFC are currently available. 

 
3 The findings of this updated modelling process are summarised as 
follows:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 The EARL modelling of the demand for travel to/from Edinburgh Airport 

across all modes is more sophisticated and up to date than the ETL2 
modelling reported in STAG.  It is appropriate to update the ETL2 
airport patronage with these more robust forecasts of demand to and 

 
 Based upon more recent information, the demand for travel across all modes to/from 

Edinburgh Airport is higher than was previously forecast. 
 Using these updated airport forecasts and taking into account the availability of and the 

charge for car parking at the airport in future years, leads to a much higher usage of 
tram than the original STAG work predicted.  This increases tram patronage, revenue 
and economic benefits. 

 This higher airport related demand translates to an increase in the Benefit Cost Ratio 
(BCR) for Line Two from 1.40 to 1.87 with no EARL present. 

 The Net Present Value of ETL2 increases from £89.5m to £127.2m with no EARL 
present. 

 When EARL is operating, a significant number of tram passengers shift to EARL, 
particularly those travelling between the Airport and the City Centre movement. While 
the revenue and economic benefits are reduced in the presence of EARL (the BCR 
reduces to 1.53 and the NPV reduces to £91.9m), they are both still significantly higher 
than the tram only scenario presented in the previous STAG estimates. 
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from the airport.  The use of data from the EARL modelling has been 
limited to airport demand only, and forecasts of tram patronage 
between zones elsewhere in the network remains unchanged. 

 
5 As well as modelling airport demand in a more detailed manner, the 

three most important changes introduced to the ETL2 model are: 
 

• use of the latest airport passenger forecasts, which predict a 
much faster rate in growth than those available in mid-2003 

• more recent airport employee forecasts; and 
• airport car park charges and capacity restraints cause a 

significant shift towards public transport. 
 
6 Updating the ETL2 2003 STAG forecasts with the EARL model 

improves the financial case for ETL2, as illustrated in Table A, and the 
economic case for ETL2, as illustrated in Table B 

 
Table A  Comparison of 30 Year ETL2 Net Present Value (NPV) 

ETL2 only 
EARL 
present 

Values in £,000 and 2003 prices 

STAG 
2003 

Revised with EARL 
model 

30 year NPV for ETL2  £89,539 £127,150 £91,952
 
Table B  Comparison of ETL2 2003 STAG results with revised values 

ETL2 only 
EARL 
present 

Values in £,000 and 2003 prices 

STAG 2003 
Revised with EARL 

model 
Present Value of Transport 
Benefits PVB 287798 354519 352190
PV of Cost to Government PVC -206151 -189649 -230861
Net Present Value NPV 81647 164870 122049
Benefit Cost Ratio to 
Government BCR 1.40 1.87 1.53

 
7 The net effect of this new modelling work indicates improved patronage 

and revenues on the tram (with or without EARL) over previous 
forecasts. 

 
8 Annex 1 to this note describes the updated ETL2 modelling and the 

impact that has on the ETL2 STAG and EARL modelling in more detail. 
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ANNEX 1 
 
Basis of ETL2 STAG Modelling 
 
1 The modelling work for the ETL2 STAG Report was done in 2003, 

using the most recent forecasts available at that time.   The base year 
airport trips were taken from the ‘Rail Links to Glasgow and Edinburgh 
Airport’ (RLGEA) Study.  Forecasts for air passenger and airport 
employee trips were provided by BAA in March 2002, though this 
predated the White paper which came out after the modelling work was 
completed. 

 
2 Testing of EARL impacts on ETL2 patronage was done as part of the 

ETL2 STAG work as a sensitivity test. This work was undertaken prior 
to more specific planning of what EARL would consist of and what 
fares EARL would charge. 

 
EARL DDA Modelling 
 
3 As part of the development of EARL, the most recent information in 

relation to Edinburgh Airport has been reviewed and improved, and this 
has been used to develop the model to assess the EARL scheme. It 
will be noted that this information only became available after 2003 
ETL2 modelling was undertaken.  The significant changes to the EARL 
model were as follows: 

 
• base year matrices were updated with recent airport survey 

data; 
• the latest airport forecasts were used, which predict a much 

higher growth rate to 2026 than was used for ETL2 STAG; 
• The Land Use Transport Interaction (LUTI) and Detailed 

Assignment Model (DAM) were used to produce for a more 
detailed Edinburgh Airport Surface Access Model (EASAM) 
model, specifically designed to model airport access; 

• The models incorporated the latest definition of the EARL 
scheme; and 

• EARL fare was set at £7.50 return to the City Centre. 
 
4 The EASAM model introduces several sophistications to airport surface 

access modelling, including disaggregation of the demand to business 
and tourists, visitors and locals, and airport employees. 

 
5 Another key improvement is that it takes account of airport car park 

charges and car park capacity limits.  Car park capacity may become 
an issue in the future (ten plus years time).  The consequence of this is 
to encourage a significant shift from car use to public transport use, 
which is one of the City’s objectives.  It is also being promoted by BAA 
as part of their surface access strategy.  All airport public transport 
modes, including EARL and tram benefit from this shift.  
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Revisions to ETL2 STAG Forecasts 
 
6 It is considered highly desirable that the improvements in the EARL 

model are incorporated into ETL2 forecasts. It is recognised that the 
EARL forecasts are more based on more recent data, and are thus 
likely to be more reliable. 

 
7 The EARL team have provided their demand forecasts and cost benefit 

forecasts for trips across all available modes to and from the airport. 
 
8 These have been used to replace ETL2 demand forecasts, and as a 

result, it has been possible to produce revised ETL2 STAG results 
which incorporate the best elements of the two models and the latest 
definition of the EARL scheme.  The ETL2 STAG report did not give 
breakdown of Present Value Benefits and Cost to Government of the 
ETL2 with the EARL scheme present. 

 
9 This has been addressed and the Transport Economic Efficiency (TEE) 

tables for ETL2, with and without EARL, which highlight the 
implications of EARL on ETL2 are reported in subsequent sections of 
this note. 

 
Revised ETL2 Patronage & Revenue Forecasts 
 
10 Table 1 shows the original ETL2 STAG forecast for patronage and 

revenue and compares it with the revised ETL2 forecast. Note that 
neither scenario includes EARL.  To give a perspective on the airport in 
relation ETL2 operations, the results have been presented for the 
whole route, as well as for those tram trips to/from the airport only.    

 
11 The greatest changes are in 2026, when higher airport growth factors 

have the greatest effect and car parking charges and capacity issues 
are at their greatest.  The increase in airport trips by tram increases the 
overall revenue of ETL2 by around 70% in 2026.   

 
Table 1:  ETL2 Patronage and Revenue Forecasts (No EARL present) 

ETL2 STAG 2003 Updated with EARL 
airport model 

 
 
 
 ETL2  Airport 

only ETL2  Airport 
only 

Patronage 5,377,497 1,582,084 5,474,672 1,679,259 2011 Revenue £6,691,278 £3,416,483 £6,901,125 £3,626,330 
Patronage 6,937,279 1,644,273 9,223,789 4,336,255 2026 Revenue £8,314,918 £3,555,101 £13,810,227 £9,376,413 

Notes. (£m at 2003 prices). 
 
12 The increase in airport passengers may put a strain on the capacity of 

ETL2 in the longer term. .  For the purposes of this analysis, and to 
ensure that the tram patronage estimates are conservative, tram 
passengers have been constrained to available capacity, (ie. it has 
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been assumed that no additional trams or services are provided).  It 
has also been assumed that no tram passengers retime their journey to 
less congested periods.  It is recognised that, in advance of making 
any future investment to deal with capacity constraints, any increases 
in capital and operating costs would need to be considered against 
potential improved revenues arising from higher patronage estimates. 

 
13 Capacity is not an issue in 2011 nor is it an issue when ETL2 is 

operating in the presence of EARL. 
 
14 Table 2 shows the original ETL2 STAG forecast and compares it with 

the revised ETL2 forecast, assuming EARL is built.  The sensitivity 
tests undertaken as part of the ETL2 STAG assumed that the return 
EARL fare between the airport and Edinburgh City Centre was £10.  
The improved modelling is showing that there is a significantly higher 
demand for ETL2 than was predicted in the STAG testing.  Note that 
the work undertaken as part of the EARL modelling assumes a return 
fare between the airport and the City Centre of £7.50.  

 
Table 2:  ETL2 Patronage and Revenue Forecasts (With EARL Present) 

ETL2 STAG 2003 
(EARL fare=£10) 

Updated with EARL 
airport model (EARL 

fare=£7.50) 

 
 
 
 Total 

system 
Airport 

only Total system Airport 
only 

Patronage * * 4,843,609 1,048,196 
2011 Revenue £ 

5,011,768 £1,736,972 £5,538,356 £2,263,561 

Patronage * * 7,515,713 2,222,707 
2026 Revenue £ 

7,117,570 £2,357,753 £9,565,556 £4,805,739 

(*) Note that patronage with EARL present was not assessed as part of the 
STAG sensitivity test. 
 
15 Comparing Tables shows that 1 and 2 when EARL is operational the 

tram will lose market share to the train.  It will be noted however that 
despite this transfer of trips from tram to rail, the results indicate that 
slightly higher patronage than previously forecast (2003 STAG without 
EARL case in 2026). This is due to this increased demand which 
includes the desire for trips between areas not served directly by 
EARL. 

 
16 The net effect of this new modelling work indicates improved patronage 

and revenues on the tram (with or without EARL) over previous 
forecasts. 

 
17 This increased demand has improved the economics of the scheme.  

The total benefits have increased as more passengers benefit from 
tram.  The cost to the Government decreases, because the increased 
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revenue helps to off set the capital costs of the scheme.  Both these 
changes lead to increasing the Benefit to Cost Ratio. 

 
Net Present Value 
18 Table 3 summarises the Net Present Value (NPV) of the ETL2 
revenue. 
 
Table 3  Comparison of 30 Year ETL2 NPV Revenue (See Table A in the 
Executive Summary) 

ETL2 only 
EARL 
present 

Values in £,000 

STAG 
2003 

Revised with EARL 
model 

30 year NPV ETL2 Revenue £89,539 £127,150 £91,952
 
19 Table 4 summarises PVB, Costs, NPV and BCR for these three tests. 
 
Table 4  Comparison of STAG results with revised values 

ETL2 only 
EARL 
present 

Values in £,000 in 2003 prices 

STAG 2003 
Revised with EARL 

model 
Present Value of Transport 
Benefits PVB 287800 354519 352190
PV of Cost to Government PVC -206151 -189649 -230861
Net Present Value NPV 81649 164870 122049
Benefit Cost Ratio to 
Government BCR 1.40 1.87 1.53

 
20 For further information, Appendix A contains updated versions of the 

STAG tables with and without EARL 
 
Airport interchange trips 
 
21 This analysis ignores the potential for interchange trips at the airport, 

between rail and tram, which would boost demand for both systems by 
providing inter-urban links via rail with local Edinburgh access via 
ETL2.  The attractiveness of interchanges will very much depend on 
fare schemes. If premium fares are charged for both tram and Rail, for 
movements through the airport, this will deter much of the demand.  As 
part of the overall strategy for ticketing tie sees the inclusion of multi 
modal through ticketing as a key element of adding to the flexibility and 
usability of the public transport systems.  tie is currently administrating 
‘one ticket’ which is a multi modal through ticket.  It is envisaged that 
this or a similar ticketing system will be developed in line with industry 
best practice and will be include Transport Edinburgh Limited as an 
operator.  There may be a desire to charge some level of fare premium 
to airport interchanges to increase revenue, or to control unnecessary 
interchanges when alternatives such as Edinburgh Park exist. 
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22 The models currently available, do not handle though fares and 
therefore it is difficult to quantify the revenue and economic benefits of 
airport interchanges.  By effectively banning all airport interchanges 
from the modelling, the financial and economic assessments are 
conservative. 

 
Conclusion 
23 Using updated airport forecasts and taking into account the impact of 

airport car park charging and availability of car park spaces in future 
years, leads to a much higher usage of tram than the original STAG 
work predicted.  This increases tram patronage, revenue and economic 
benefits. 

 
24 When EARL is operating, a significant number of tram passengers shift 

to EARL, particularly those travelling between the Airport and the City 
Centre movement.  However, there remain a large number of airport 
passengers who continue to use tram to access the airport from 
addresses between The Gyle and Murrayfield.  While the revenue and 
economic benefits are reduced in the presence of EARL, they are both 
significantly higher than the tram only scenario presented in the more 
conservative STAG estimates. 
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Appendix A 
 
Table 1 shows the STAG: TEE Table and Safety; Costs to the Public Sector; 
and NPV and Benefit Cost ratio to the Public Sector.  These are the tables 
shown in the STAG Report.  They assume that EARL is not built. 
 
Table 1: STAG ETL2 TEE Table (No EARL) 
Values in £,000 STAG TOTAL Cars Freight PT
Safety
    Accident savings PV1 -2906 -2906
User benefits - consumers
    Travel Time 205502 50203 155299
    User charges -25898.798 -4 -25895
    VOC -15946 -15946 0
net consumer benefits 163657.202 34253 129404
User benefits - business
    Travel Time 37015 18455 6263 12297
    User charges -836 0 0 -8
    VOC 1737 473 1264 0
net business benefits 37916 18928 7527 11461
User benefits - TOTAL
    Travel Time PV2 242517 68658 6263 167596
    User charges PV3 -26735 -4 0 -26731
    VOC PV4 -14209 -15473 1264 0
net user benefits 201573 53181 7527 140865
Private Sector Provider Impacts
    Investment costs PV5 0
    Operating costs PV6 0
        Tram revenue 0
        Bus/rail revenue 86528 86528
        Forth Bridge revenue -485 -485
        City centre parking 3088 3088
    Net revenue PV7 89130 2603 86528
    Grant/subsidy PV8 0
net private sector impacts 89130 2603 86528

Present Value of Benefits PVB 287798

36

Values in £,000 STAG TOTAL Highway PT
Cost to government
    Public sector investment costs PV9 -204954 -204954
    Public sector operating & maintenance costs PV10 -97219 -97219
        Grant/subsidy
        Gifted public land -3273 -3273
    Net grant/subsidy PV11 -3273 -3273
    Revenues PV12 109459 19920 89539
    Taxation impacts PV13 -10164 11921 -22085

Total PVC to Government PVC -206151

Values in £,000 STAG Derivation Value
Present Value of Transport Benefits PVB sum(PV1:PV8) 287798
PV of Cost to Government PVC sum(PV9:PV13) -206151
Net Present Value NPV PVB+PVC 81647
Benefit Cost Ratio to Government BCR PVB/(-PVC) 1.40  
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Table 2 shows the: TEE Table and Safety; Costs to the Public Sector; and 
NPV and Benefit Cost ratio to the Public Sector.  These have been updated 
with the EARL model.  It assumes that EARL is not built. 
Table 2: Updated ETL2 TEE Table (No EARL) 
Values in £,000 STAG TOTAL Cars Freight PT
Safety
    Accident savings PV1 -2906 -2906
User benefits - consumers
    Travel Time 255074 57922 197152
    User charges -27574 -3 -27571
    VOC -4041 -4041 0
net consumer benefits 223459 53878 169581
User benefits - business
    Travel Time 44581 22724 6245 15612
    User charges -890 0 0 -890
    VOC 1941 678 1263 0
net business benefits 45632 23402 7508 14722
User benefits - TOTAL
    Travel Time PV2 299655 80646 6245 212764
    User charges PV3 -28464 -3 0 -28461
    VOC PV4 -2100 -3363 1263 0
net user benefits 269091 77280 7508 184303
Private Sector Provider Impacts
    Investment costs PV5
    Operating costs PV6
        Tram revenue
        Bus/rail revenue 84920 84920
        Forth Bridge revenue -1644 -1644
        City centre parking 3088 3088
    Net revenue PV7 86364 1444 86890
    Grant/subsidy PV8 0
net private sector impacts 86364 1444 86890

Present Value of Benefits PVB 352549

Values in £,000 STAG TOTAL Highway PT
Cost to government
    Public sector investment costs PV9 -204954 -204954
    Public sector operating & maintenance costs PV10 -97219 -97219
        Grant/subsidy
        Gifted public land -3273 -3273
    Net grant/subsidy PV11 -3273 -3273
    Revenues PV12 147070 19920 127150
    Taxation impacts PV13 -31273 5098 -36371

Total PVC to Government PVC -189649

Values in £,000 STAG Derivation Value
Present Value of Transport Benefits PVB sum(PV1:PV8) 354519
PV of Cost to Government PVC sum(PV9:PV13) -189649
Net Present Value NPV PVB+PVC 164870
Benefit Cost Ratio to Government BCR PVB/(-PVC) 1.87  
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Table 3 shows the: TEE Table and Safety; Costs to the Public Sector; and 
NPV and Benefit Cost ratio to the Public Sector.  These have been updated 
with the EARL model.  They assume that EARL is built. 
Table 3: Updated ETL2 TEE Table (Includes EARL) 
Values in £,000 STAG TOTAL Cars Freight PT
Safety
    Accident savings PV1 -2906 -2906
User benefits - consumers
    Travel Time 223879 57694 166185
    User charges -15717 -3 -15714
    VOC 5612 5612 0
net consumer benefits 213774 63303 150471
User benefits - business
    Travel Time 42022 22617 6245 13160
    User charges -508 0 0 -
    VOC 1938 675 1263 0
net business benefits 43452 23292 7508 12652
User benefits - TOTAL
    Travel Time PV2 265901 80311 6245 179345
    User charges PV3 -16225 -3 0 -16222
    VOC PV4 7550 6287 1263 0
net user benefits 257226 86595 7508 163123
Private Sector Provider Impacts
    Investment costs PV5 0
    Operating costs PV6 0
        Tram revenue 0
        Bus/rail revenue 98058 98058
        Forth Bridge revenue -2556 -2556
        City centre parking 3088 3088
    Net revenue PV7 98590 532 98058
    Grant/subsidy PV8 0
net private sector impacts 98590 532 98058

Present Value of Benefits PVB 352910

508

Values in £,000 STAG TOTAL Highway PT
Cost to government
    Public sector investment costs PV9 -204954 -204954
    Public sector operating & maintenance costs PV10 -97219 -97219
        Grant/subsidy
        Gifted public land -3273 -3273
    Net grant/subsidy PV11 -3273 -3273
    Revenues PV12 111872 19920 91952
    Taxation impacts PV13 -37287 -5294 -31993

Total PVC to Government PVC -230861

Values in £,000 STAG Derivation Value
Present Value of Transport Benefits PVB sum(PV1:PV8) 352910
PV of Cost to Government PVC sum(PV9:PV13) -230861
Net Present Value NPV PVB+PVC 122049
Benefit Cost Ratio to Government BCR PVB/(-PVC) 1.53  
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ANNEXE 3 
 

Response 2 
Question  
Updated information on the impact on patronage forecast, and for the 
financial case for Line two overall, by operational changes that affect the 
operation of both lines as a network (for example, by running a 
continuous line for the Airport to Ocean terminal) 
Executive Summary 
1 The opportunities associated with developing the Edinburgh Tram 

Network have been developed in some detail and demonstrated to be 
robust and complementary to the separate Line One and Line Two Bill 
submissions.  The investigation into network operations has 
demonstrated that: 

 
Summary of Results: 
 

1. A robust appraisal process has been carried out with support from the individual Line 
technical advisors; 

2. New journey opportunities and economies of scale are reflected in the Preliminary 
Financial Case and overall financial and economic appraisal; 

3. The network will provide increased operational flexibility;  
4. The network configurations present stronger economic cases than the individual Lines, 

including significant additional wider benefits relating to travel time benefits; 
5. Fundamentally, Line 1 and Line 2 can be configured into an operating network with 

demonstrable savings in capital and lifecycle costs; 
6. Additional infrastructure requirements and depot configurations have been examined 

and costed;  
7. The Network generates sufficient surplus to cover operating costs and ongoing lifecycle 

costs; and 
8. The increase in tram frequency on either the shared sections, or the Line Two sections 

would not result in significant increases in noise or vibration effects. 
It has also been concluded that: 

o It is easier to market and brand an extensive (network) system than a system limited to 
a single line. As well as being likely to result in higher patronage, greater public 
acceptance could lead to additional benefits, including: 

 aid the rapid ramp-up to full ridership in the early years of operation; and 
 lead to greater awareness of the overall public transport operation within the 

City. 
o The STAG appraisals for the individual lines are not impacted by the findings of this 

Report; 
o Development of the network and associated fares strategy will be ongoing and will 

include the matching of capacity to forecast demand levels. These issues are being 
considered by tie and its advisors; and  

o No significant new risks have been identified as a result of this exercise. 
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Background 
 
2 In seeking to address the issue of network operations, the Promoter 

has undertaken further investigation, the aim of which was to 
complement the key strands of work that were undertaken by the Lines 
One and Two teams and to identify what the issues and benefits would 
be in operating the two lines together.  The objectives of this 
investigation was to: 

 
 Identify the implications on costs and benefits arising from operating 

Line One and Line Two together as a network; 
 Ensure that the identification and development of the cost, revenue and 

wider benefits remained consistent with the assumptions and 
methodologies being employed by tie and its consultants on Line 1 and 
Line 2; 

 Develop and analyse logical scenarios for operating the tram network 
under different service operation conditions that might present 
themselves during the development of Line One and Line Two; and 

 Assess network performance in comparison with the patronage and 
revenue estimates emanating from the studies into the individual Lines. 

 
3 The methodologies applied in this network effect investigation mirrored 

those employed by both the Line One and Line two study teams, thus 
ensuring consistency and enabling comparisons to be made. 

 
4 All cost assumptions were taken from the Line One and Line Two 

teams.  Savings in capital costs through economies of scale were 
identified where possible, as were savings in operating costs, which 
were mainly related to the fixed staff elements such as maintenance 
and headquarters staff.  Associated savings in lifecycle costs were also 
identified.  Any additional infrastructure required in order to ensure the 
robust operation of the network, with suitable flexibility, was identified. 

 
 
 
 
 
 
 
 

In summary: 
 

 A robust appraisal process has been carried out with support from the individual Line 
technical advisors. 

 New journey opportunities and economies of scale have been identified within the 
investigation into network operations. 

 
 
Network Definition 
 
5 The approach adopted to define the network involved the identification 

of an ‘Investment Enhancement’ network, through the detailed 
appraisal and review of various possible service patterns. The network 
was defined as: 

 
 Line 1: 8 trams per hour in each direction; and 
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 Line 2: 4 trams per hour in each direction between Airport 
and Ocean Terminal via Princes Street; 
3 trams per hour in each direction between Airport 
and Picardy Place; and 
7 trams per hour in each direction between Newbridge 
and Ingliston Park & Ride 

  
This Network is represented graphically in the following figure: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In summary: 
 

 The network will provide increased operational flexibility and has the potential to allow 
sensible and coherent integration with further expansion of the tram system in Edinburgh. 

Patronage Appraisal  
 
6 The Investment Enhancement Network was assessed using the DAM 

(Detailed Assignment Model). This traffic modelling tool was used to 
derive the patronage and revenue forecasts for the individual lines and 
was reported in the respective STAG appraisals. The annual patronage 
forecasts for the individual Lines and the Network are presented in 
Table 1 below.  

 
Table 1: Annual Tram Patronage Forecast  
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(Millions of Passengers) 
 2011 2026 
 
Line One only 

 
9.9 

 
13.7 

 
Line Two only 

 
5.4 

 
6.9 

 
Network 

 
21.6 

 
27.0 

 
7 Note that individual Lines 1 & 2 patronage can’t simply be added 

together to derive the combined patronage of the network.  By 
operating the two lines as a network, there are opportunities to 
optimise service patterns and frequencies between the two routes. This 
in turn, provides an enhanced range of travel options to the traveller 
compared to the individual lines and this then translates to an 
enhancement of patronage numbers. 

 
8 As the results presented in Table 1 indicate, the Network has the 

potential to attract an additional 6.3 million passengers to tram in 2011, 
and some 6.4 million additional passengers in 2026, than would be 
expected if the lines are operated separately. 

 
 
 
 
 
 
 
 

In summary: 
 

 The Network would be expected to attract more tram passengers operating as a network than 
for the scenario where each line operates independently of the other. 

Revenue Appraisal 
 
10 The revenue forecasts for the individual Lines and the Network are 

presented in Table 2 below:  
 
Table 2: Estimated Revenues 2011 & 2026 
(£m at 2003 prices) 
Tram Option 2011 2026 
 
Line One 

 
6.9 

 
9.6 

 
Line Two 

 
6.7 

 
8.3 

 
Network 

 
13.7 

 
17.5 

 
11 The results presented in Table 2 indicate that the Network has the 

potential to return marginally higher revenues than the individual 
schemes in 2011 but lower revenues in 2026.  
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12 The significantly enhanced patronage in the network case does not 
translate into significantly greater revenue because the forecast 
revenues for Line Two on its own were assumed to be at a premium 
fare for all passengers travelling on Line 2 whereas in the Network, 
forecasts fares are assumed to be at parity with bus fares across the 
network.   

 
 
 
 
 
 
 
 

In summary: 
 

 The significantly enhanced patronage in the network case does not translate into significantly 
greater revenue because the forecast revenues for Line Two on its own were assumed to be 
at a premium fare for all passengers travelling on Line 2 whereas in the Network, forecasts 
fares are assumed to be at parity with bus fares across the network. 

Cost Appraisal 
 
13 Table 3 summarises the key components of the Network. 
 
Table 3: The Network Option Cost/Revenue Summary 
(£m at 2003 prices) 

 2011 2026 
Total £ 

present value 
over Scheme 

Life 
Total Capital Costs:  
- Incl specified contingency 
- Incl incremental optimism 
bias  

  
 

£484.0m 
£546.0m 

Total Lifecycle Costs   £92.3m 

Total Operating Costs £12.7m £12.7m £379.5m 

Total Revenue £13.7m £17.5m £480.2m 

Total Operating Surplus £1m £4.8m £100.6m 
  
‘scheme life’ consists of the 30 year operating period (2010 to 2039), plus the 
construction period (2006 to 2009) 
A specified contingency of approximately 10% is added to base capital costs. 
Optimism bias is currently (Oct 05) estimated at 24% of base capital costs 
therefore the incremental optimism bias to be added to capital costs is 14%.  
 
14 In operating the network, there are certain additional costs to consider 

including the capital investment involved in the additional trams 
required to operate the enhanced service (Line Two increased to 7 
trams per hour), plus the additional layover/turnback facilities required 
at Ocean Terminal (extension of Line Two to Ocean Terminal). In 2003 
prices, these additional costs are approximately £8m including 
specified contingency.  The total revenue over the scheme life exceeds 
the sum of the operating costs and lifecycle costs. 
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Environmental Appraisal 
 
15 The Environmental Statement (Volume 2) lodged with the Edinburgh 

Tram (Line Two) Bill, contains an assessment of the cumulative effect 
of network operations. Under these circumstances, it has been 
calculated that operating the two lines as a network would result in 
additional noise of between 1dB and 3dB, depending on the location.  
There was only one location at Roseburn Maltings where the impact 
description is likely to change, and this change is not considered 
significant. 

 
16 Vibration levels were recalculated for the increased tram activity, 

showing a typical 0.03ms-1.75 increase in daytime VDV values. This did 
not result in any changes to the impact descriptions at the locations 
where vibrations levels were assessed. 

 
17 At a city-wide level, the operation of Line One and Two as a network 

can be expected to bring about congestion benefits within Edinburgh.  
The indications from the traffic modelling are that operating a tram 
network would generate a decrease in the peak highway mileage, 
which would translate to an overall annual decrease in congestion of 
around 0.1% and 0.3% for 2011 and 2026 respectively. 

Economic Appraisal 
 
18 An economic appraisal taking into account the wider benefits and costs 

associated with the Network was undertaken in terms of Transport 
Economic Efficiency (TEE) and Benefit/Cost Ratio (BCR). The Network 
BCR was calculated as 1.51, which is better than the individual lines, 
where Line One BCR was 1.21, and the Line Two BCR was 1.40.   

 
19 Analysis of the wider economic benefits, and in particular the travel 

time savings, identified that the Network generates an extra 7% of 
benefits compared to the sum of Line One and Line Two as individual 
Lines.  Therefore, it is clear that the network impact leads to a stronger 
economic case than that for the individual Lines. 

 
20 Table 4 demonstrates that network operations enhance the case for 

Line One and Line Two in both financial and economic terms.  The 
operating surplus in both cases is sufficient to cover ongoing lifecycle 
costs.  The Network Case illustrates the savings in costs that can be 
achieved. 
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Table 4: Network Comparison to Individual Lines 
(Present Values at £m at 2003 prices) 

Total over Scheme Life Costs and Revenues for 
Tram Line 1 Line 2 Network 
Capital Costs 
- Incl specified contingency 
- Incl incremental optimism 
bias 
 

£243m 
£272m 

£278m 
£314m 

£484m 
£546m 

Lifecycle Costs £45m £52m £92m 

Operating Costs £188m £182m £380m 

Revenue £259m £232m £480m 

Operating Surplus £71m £50m £100m 

BCR to Government 1.21 1.40 1.51 
 ‘scheme life’ consists of the 30 year operating period (2010 to 2039), plus the 
construction period (2006 to 2009) 
A specified contingency of approximately 10% is added to base capital costs. 
Optimism bias is currently (Oct 05) estimated at 24% of base capital costs 
therefore the incremental optimism bias to be added to capital costs is 14%.  
 

In summary 
 

 Fundamentally, Line One and Line Two can be configured into an operating network with 
demonstrable savings in capital and lifecycle costs. 

 The network configuration presents a stronger economic case than the individual Lines, 
including significant additional wider benefits relating to travel time benefits. 

 Amended infrastructure, vehicle and depot requirements have been examined and costed. 
 The Network generates sufficient surplus to cover operating costs and ongoing lifecycle costs. 
 The increase in tram frequency on either the shared sections, or the Line Two sections would 

not result in significant increases in noise or vibration effects.  
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Conclusions 
 
21 The opportunities associated with developing the Edinburgh Tram 

Network have been developed in some detail and demonstrated to be 
robust and complementary to the separate Line One and Line Two Bill 
submissions.  The investigation into network operations has 
demonstrated that: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Conclusions: 
 
1. A robust appraisal process has been carried out with support from the individual Line technical 

advisors; 
2. New journey opportunities and economies of scale are reflected in the Preliminary Financial 

Case and overall financial and economic appraisal; 
3. The network will provide increased operational flexibility.  
4. The network configurations present stronger economic cases than the individual Lines, 

including significant additional wider benefits relating to travel time benefits; 
5. Fundamentally, Line 1 and Line 2 can be configured into an operating network with 

demonstrable savings in capital and lifecycle costs; 
6. Additional infrastructure requirements and depot configurations have been examined and 

costed; 
7. The Network generates sufficient surplus to cover operating costs and ongoing lifecycle costs; 

and 
8. The increase in tram frequency on either the shared sections, or the Line Two sections would 

not result in significant increases in noise or vibration effects. 
 
It has also been concluded that: 
 It is easier to market and brand an extensive (network) system than a system limited to a single 

line/locality. As well as being likely to result in higher patronage, greater public acceptance could 
lead to additional benefits, including: 

o aid the rapid ramp-up to full ridership in the early years of operation; and 
o lead to greater awareness of the overall public transport operation within the City; 

 The STAG appraisals for the individual lines are not impacted by the findings of this Report; 
 Development of the network and associated fares strategy will be ongoing and will include the 

matching of capacity to forecast demand levels. These issues are being considered by tie and 
its advisors; and  

 No significant new risks have been identified as a result of this exercise. 
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ANNEXE 4 
 
Response 4 

Question 

The Committee continues to have concerns about the base-year model 
validation, in particular the proportional differences between the 
observed and modelled data being significantly different from the +/-10% 
threshold that is usually considered acceptable. The Committee accepts 
that there may be differences greater than this threshold at individual 
monitoring sites, but considers that, on the basis of the assurance 
provided by the promoter in Response 15, the overall model validation is 
weak. 

As such, the Committee requests that prior to Final Stage the promoter 
will improve the model validation; that the promoter will provide the 
Committee with the results of this improved model validation; that the 
promoter will provide a description of the processes that have been 
undertaken to achieve a stronger validation; and details of the 
performance parameters and assessment criteria that have been used to 
determine whether the level of validation achieved is of a sufficiently 
robust standard. 
Response 

Executive Summary 

1 The Promoter has carefully reviewed the transport model forecasts for 
the Edinburgh tram patronage and revenue. To assist the Committee’s 
understanding of the complex issues relating to the model calibration 
and validation a short Executive Summary has been provided, followed 
by a more detailed response with cross references to technical notes 
that are provided within a series of Annexes to this response.  

2 In 2000 the City of Edinburgh Council took the decision to allocate 
significant resources to develop a strategic transport model that would 
forecast future changes in land uses and travel demand in Edinburgh. 
The hierarchical modelling suite would integrate and be linked with a 
detailed lower tier public transport and highway model that would 
enable the benefits of the tram to be assessed. 

3 The local area model was based on the Scottish Executive’s model for 
central Scotland, known as the Central Scotland Transport Model 
(CSTM3) which was developed and audited by independent 
transportation consultants in 1997. A number of schemes have been 
appraised and  promoted using CSTM3 or models based on the CSTM 
model or data, as follows: 
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• Upper Forth Crossing at Kincardine.  
• Stirling-Alloa-Kincardine railway. 
• Central Scotland Transportation Corridor Studies (CSTCS) Multi-

Modal Study. 
• M80. 
• M8 Upgrade. 
• M8 Design, Build, Finance, Operate (DBFO). 
• M74 Completion. 
• Airdrie-Bathgate railway line. 
• Clyde Corridor. 
• A701 Corridor Multi-Modal Study (Penicuik to Straiton, Edinburgh). 

 

4 The local area transport models for both the public transport and 
highway network were based on this model. For the Edinburgh tram 
assessment, the 2001 base year model demand was forecast from 
1997 and changes to the network/public transport services 
incorporated, in accordance with normal practice. 

5 The above models together form the hierarchical modelling suite that 
was developed to assess the revenue and patronage forecasts for the 
Edinburgh Tram. It is normal practice to use transport models that are 
less than 5 years old in the assessment of schemes without updating 
the model, as the timescale associated with recalibrating a model 
means that, at best, the original model survey data will be about two 
years old. 

6 Examination of the validation of the 2001 local area model indicates 
that the modelled flows and public transport patronage is lower than 
observed flow by about 10%.  This may reflect a number of factors 
including the daily variation in traffic flows and that the update was 
based on the long term forecasts of growth for a model of central 
Scotland, whereas recent growth in Edinburgh has been greater than 
predicted.  Thus, the forecasts are likely to err on the conservative 
side. 

7 By using the original base model the model data was consistent with 
both the Scottish Executive’s model CSTM3 and the associated 
extensive transport survey database. The model is also consistent with 
the models used for the assessment of the proposed congestion 
charging scheme in Edinburgh.  The use of a consistent model enables 
a number of schemes to be evaluated on a common basis, including 
congestion charging, Edinburgh tram network, Edinburgh Airport Rail 
Link (EARL) as well as other developments.  The results from these 
unadjusted model runs have been consistently presented to the 
Committee. 
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8 To confirm that the level of the patronage and demand forecast for line 
1 and 2 were broadly correct, the forecasts were compared against the 
observed patronage on existing schemes and found to be comparable.  
This approach is in accordance with the recommendations 
subsequently published by the National Audit Office’s report on the 
assessment of tram systems.  

9 Transport models that are between 5 and 10 years old are often 
updated using a standard model adjustment technique known as 
“matrix estimation” which enables the model flows to be adjusted to 
more closely correspond to observed flows (for more details reference 
should be made to the section below describing this technique).  In 
response to the Committee’s request relating to the model calibration 
and validation, the public transport model calibration was adjusted 
using this technique.  The revised model when assessed against the 
national validation criteria was found to be much improved.  To assess 
the effect of the revised 2001 model demand matrix forecasts on the 
patronage and revenue forecasts, a sensitivity test was undertaken for 
the tram line 2 and showed an increase in revenue of 19% in 2011 and 
6% in 2026. 

10 To summarise, the above indicates that the model forecasts are, in line 
with current practice, possibly slightly conservative and adjustments 
would, on balance, improve the case for tram. This conclusion has 
been supported by sensitivity tests that were undertaken using the 
adjusted public transport model.  Furthermore, the recent detailed 
modelling work undertaken to assess demand at Edinburgh airport for 
the EARL project demonstrates that the airport related demand in the 
current model is conservative. 

11 The Promoter, tie Ltd and tie’s advisors are confident that the demand 
forecasts to model the patronage and revenue for the tram network are 
sufficiently robust.  Furthermore, on the basis of benchmarking of 
observed tram networks within Britain, the forecasts are broadly 
comparable and therefore considered to be realistic. 

Detailed Technical Response  
Aspects of the Model Calibration and Validation Reviewed within this 

response 

12 This response seeks to demonstrate to the Committee that the 
transport modelling suite applied in the assessment of Edinburgh 
Tramline 2 is robust and appropriate for the scheme development and 
appraisal through to Parliamentary approval.  The following sets out, in 
brief terms (with the support of detailed Annexes), the structure of the 
modelling suite and how it has been integrated within the tram design 
and appraisal procedures (the model “provenance”), demonstrates its 
robustness (focusing on the Detailed Assignment Models).   
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Model Provenance  

13 A substantial amount of information was provided at the Preliminary 
stage and it is not the intention to repeat that here.  However, the 
following provides a brief summary of the modelling tools used and 
their provenance to provide background and context for what follows. 

14 The decision was taken by CEC in 2000 to make a significant financial 
commitment to develop a state of the art hierarchical transport 
modelling suite over a period of two years. The development of the 
LUTI1 and DAM2 modelling framework commenced in December 2000, 
and was essentially complete by mid 2002.  The model development 
was to employ the most current and best available data and on that 
basis, the Central Scotland Transport Model (CSTM3), developed with 
a Base Year of 1997, was employed as the starting point for model 
development.  

15 The Edinburgh model consists of three sub-models forming a 
hierarchical transport modelling suite: a land use model; a strategic 
macroscopic transport model; and a detailed assignment model 
(highway and public transport).  The land use model is run initially and 
forecasts future land use patterns on the basis of accessibility.  The 
strategic (“global” or higher tier) model and detailed (“local” or lower 
tier) models are run iteratively until the forecast travel demand patterns 
stabilise and reach equilibrium.  Each of the models is now briefly 
described in turn. 

i. Land Use Model.  This forecasts the changes in future land uses and 
total travel demand.  The model forecasts the most advantageous 
geographic location (“land use”) for every forecast type of development 
to maximise the overall level of accessibility associated with the 
development. The Structure Plan sets out the allocated areas for each 
type of development. To determine the optimum location for each land 
use, a weighted measure of accessibility of the specific opportunities 
required for the land use (for example, accessibility to employment, 
workforce, services, education, leisure and shopping facilities, etc) is 
calculated for every location and the most accessible locations 
identified until all demand has been satisfied.  The model also outputs 
the forecast change in travel demand between areas. 

                                                 
1 Land Use Transport Interaction model, used to forecast the strategic impact of transport 
interventions, such as the tram.  The model is composed of two sub-models, a Land Use 
Model and a strategic macroscopic transport model. 
2 Detailed Assignment Models used to understand the detailed impact of the transport 
intervention on bus and tram passenger demand and private vehicle traffic flows. 
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ii. Strategic Macroscopic Transport Model. Simulates at a coarse 
geographical level the change in travel demand by mode throughout 
the day, for a high degree of demand segmentation (for example, 
broken down by person type, origin purpose, destination purpose, time 
of travel, etc).  The model was based on an extensive survey 
programme in 2001 for highway and public transport demands as well 
as Scottish Household Survey data and other market research surveys 
(stated preference and revealed preference surveys which may be 
considered to be akin to “before and after” studies). 

 iii Detailed Assignment Model (DAM).  Assigns at a fine geographical 
level the travel demand forecast by the strategic macroscopic model to 
the detailed public transport and highway network in the morning and 
evening peak hour and average interpeak hour. 

16 CSTM3 was developed in the late 1990s for the Scottish Executive to 
provide a consistent and robust tool for developing and appraising 
major transport projects in central Scotland.  The development of 
CSTM3 utilised a range of existing and new data, as follows: 

• Strathclyde Integrated Transport Model (SITM) (extensive highway 
and public transport surveys in 1992) 

• Existing model of Edinburgh (VIPS); 
• Bus and rail passenger counts/origin & destination surveys carried 

out on routes and screenlines to the west of Edinburgh in Autumn 
1996 (Forth TRIP); 

• Bus and rail origin/destination data from surveys undertaken in 
various towns around the edge of the CSTM3 Final Model study 
area in Autumn 1997; and 

• Rail and bus passenger counts undertaken in Edinburgh in 
autumn 1997. 

 

17 The PT surveys undertaken were as follows: 

• Forth Trip: (comprising on-bus counts, bus stop counts, on-bus 
questionnaires, rail surveys). 

• CSTM3: (comprising rail surveys and bus surveys). 
 

18 The highway surveys undertaken were as follows: 

• Roadside interview surveys (including origin and destination 
surveys, journey purpose, etc). 

• Strategic Screenlines traffic counts. 
• Key link screenlines traffic counts. 
• Two-way multi-point screenlines traffic counts. 
• Journey times. 
• Separate validation counts. 
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19 The development of the Edinburgh transport model employed industry 
standard tools and techniques (in accord with the Department for 
Transport procedures described in the “Design Manual for Roads and 
Bridges” and using recognised transport modelling software).  The 
model was subject to extensive validation using industry standard 
methods and criteria and this was set out in the model reports 
previously provided to the Committee. 

20 The LUTI and DAM models were developed for a 2001 Base Year. The 
CSTM3 model was employed in forecast mode to obtain the initial 
demand matrices, which were then further developed for use in the 
LUTI model.  The final LUTI model was validated against observed 
data and confirmed that it could robustly replicate 2001 flows. 

21 The DAM models were produced using the aforementioned 2001 
demand data and the transport network from CSTM3.  As the CSTM3 
model simulated transport movements throughout central Scotland, the 
detailed geographical area of the model was reduced to encompass an 
area slightly greater than that affected by the tram system (Edinburgh, 
Lothian and Fife), although longer distance journeys continued to be 
modelled as well. The highway network, public transport services and 
travel demands were updated to reflect changes during the intervening 
period of four years between 1997 and 2001.  Some additional detail 
was added in the areas along the proposed tram corridors (to ensure 
that the model was able to robustly forecast the tram patronage) 
including: 

• disaggregation of zones (the use of smaller zones along the 
corridor improve accuracy); 

• increased network and junctions details (the detailed coding for 
both the public transport and highway network was increased); 
and 

• bus timetable and service information was updated to 2001. 

22 In summary, both LUTI and DAM were developed using the best 
available data (as described above) using industry standard tools and 
techniques.  The strategic model, LUTI, was explicitly validated to 2001 
flows, whilst the DAM model validation rested on the good calibration 
and validation of the source CSTM3 model that was completed 4 years 
earlier, in accordance with industry practices. The 2001 DAM model 
was updated to reflect any changes to the transport network (highway 
improvements and public transport service and timetable changes) and 
the growth in demand in travel forecast using industry standard 
procedures.  This was in line with normal model development 
procedures that recognize that for scheme evaluation it is appropriate 
to use models that are less than 5 years old.   
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23 It is normal practice to undertake the design and assessment of a 
project such as the Edinburgh Tram on the basis of a single transport 
model to ensure that any design variations are evaluated on a 
comparable and consistent basis. At subsequent stages in the scheme 
assessment, the model should be reviewed, refined and may be 
updated as appropriate to ensure that the results are robust.  Transport 
models are rarely updated more frequently due to the long lead time 
and high costs associated with the development of new models.  For 
example the commission to enhance and update the CSTM model was 
awarded in 2001 (now known as the Transport Model for Scotland – 
TMfS) but the model development and audit was not completed until 
2005.   

24 Overall, this report demonstrates that that the demand forecasting 
undertaken for Edinburgh Tram utilised the best data and modelling 
tools available at the time.  The modelling tools were developed with a 
Base Year of 2001 and were applied from 2003 onwards as part of the 
tramline development.  As the development and appraisal of such 
major schemes can take several years, it is both appropriate and cost 
effective to review and update models only at key stages in the 
assessment.  

Model robustness 

25 The concerns expressed by the Committee are associated with the 
validation of the DAM models, these being the primary source of the 
demand forecasts for the tram and the associated impacts on the wider 
public transport network and on the highway network.  On that basis, 
the following sets out a range of analyses which have been undertaken 
to address those concerns and demonstrate the robustness of the 
DAM models. 

26 The data used to validate the model was surveyed in 2001 and 
consisted of in-excess of 50 traffic counts along an inner and outer 
cordon, plus a north-south and east-west screenline.   

27 The following issues are discussed below: 

• validation criteria; 
• performance of CSTM3 and other models (MVA notes 30/32/33); 
• review of DAM validation (LUTI 2001 data) (MVA note 31); 
• matrix estimation; and  
• benchmarking of demand forecasts. 

 
Government guidance on validation criteria 

28 Before discussing the robustness of the DAM models, it is considered 
worthwhile to set out the guidelines for acceptability of model 
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validation.  It must be emphasized that these are guidelines, not 
absolute prescriptive targets that are required to be met for every 
model.  The validation targets and reporting should reflect the 
robustness of the original survey data as well as the new data and the 
spatial distribution of discrepancies (i.e. the validation is more 
acceptable if the poorer validation is further away from the main focus 
of the model). 

29 Guidelines for highway models are set out in a Department for 
Transport (DfT) publication ‘Design Manual for Roads and Bridges’ 
(DMRB) and reproduced in Annex A.  This contains criteria based 
primarily on two measures: the percentage difference between 
modelled and observed flows, and the value of a measure which 
incorporates both relative and absolute errors (GEH statistic).  The 
criteria set out the proportion of comparisons that should pass the 
target (the DMRB Criteria are set out in Annex A).   

30 Although there were no definitive guidelines relating to public transport 
model calibration and validation at the time of the model development, 
guidelines for public transport models were  set out in June 2005 in 
the DfT guidance ‘Road Traffic and Public Transport Assignment 
Modelling’, Transport Analysis Guidance Unit 3.11.2.  This states that 
modelled flows at individual sites should be within 25% of observed; at 
screenlines the difference should be 15%.  Use of the GEH statistic is 
not mentioned, although it is often employed by practitioners, given its 
usefulness. 

Validation of 1997 CSTM3 and benchmarking the DAM models 

31 The formal CSTM3 model reports have been provided to the 
Committee.  A summary version of this has been produced focusing on 
the DAM model area; this is contained in Annex B (MVA note 30). Key 
validation data relating to the robustness of the model validation 
described within this response has been abstracted from Annex B and 
C and is presented in Table 1.  This shows that whilst the model does 
not fully meet the strict assignment validation guidelines published by 
DfT, it was considered sufficiently robust by the consultants who 
developed the model, the client, the Scottish Executive and their 
auditors, SIAS Ltd.  For public transport, virtually all of the screenline 
comparisons are well within the guidelines of 15%; of the 120 individual 
screenlines listed, only 14 do not meet the criteria.  Overall, CSTM3 in 
the DAM model area is shown to have high and acceptable levels of 
validation.  

32 A number of schemes have been appraised and promoted using 
CSTM3 or models based on the CSTM model or data, as follows: 

 
• Upper Forth Crossing at Kincardine.  
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• Stirling-Alloa-Kincardine railway. 
• Central Scotland Transportation Corridor Studies (CSTCS) Multi-

Modal Study. 
• M80. 
• M8 Upgrade. 
• M8 Design, Build, Finance, Operate (DBFO). 
• M74 Completion. 
• Airdrie Bathgate railway line.  
• Clyde Corridor. 
• A701 Corridor Multi-Modal Study (Penicuik to Straiton, Edinburgh). 
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Table 1. Detailed Assignment Model (DAM) Validation Statistics 

Model and date Traffic Count Database GEH (% sites within range)

<5 <10 >10

Public Transport DAM Model

1997 CSTM 1997 Calibration & validation Bus counts 94 100 0
Rail counts 79 100 0

2001 CSTM 2001 Validation All 33 57 43

2001 Matrix Estimation 2001 Validation All 67 87 13

Benchmark Models Bus counts 35-94 52-100 48-0
Rail counts 8-79 42-100 68-0

Highways DAM Model

1997 CSTM full area 1997 Calibration & validation AM 39 69 31
IP 51 78 22
PM 41 70 30

1997 CSTM DAM area 2001 Validation AM 45 80 20
IP 54 87 13
PM 44 81 19

2001 CSTM DAM area 2001 Validation All 37 62 38

Benchmark Models AM 33-95 64-100 36-0
IP 43-93 72-100 38-0
PM 41-88 70-100 27-0

Notes: Benchmarks models statistics are taken from published Model Development Reports
Figures abstracted from Annexes A and B

 

33 A range of models for which the Promoter’s consultants have access to 
have been reviewed to understand how CSTM3 compares with other 
models.  Annex C contains notes setting out such reviews for public 
transport and highway models, respectively MVA notes 32 and 33.  For 
public transport, eight models are summarised alongside the results 
from the DAM area of CSTM3.  Overall, CSTM3 performs extremely 
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well and is the third best placed model.    For highway, some 20 
models were reviewed and CSTM3 is well within the overall range of 
validation achieved.  These reviews confirm that few, if any, 
transportation models meet a strict interpretation of the guidelines and 
that in comparison with other models, CSTM3 is very well validated.  
The DAM models cordoned out from CSTM3 have a high level of 
validation that is significantly above industry standards compared with 
similar transportation models. 

2001 DAM model validation 

34 The highway and public transport DAM models were calibrated and 
validated in 1997.  The tram scheme assessments were started in 
2001 and, as this was for a period of less than 5 years, the 2001 DAM 
base models were updated by coding changes to the highway and 
public transport networks between 1997 and 2001, and forecasting the 
travel demand using industry standard techniques, as incorporated 
within CSTM3. The DAM models were not recalibrated nor were they 
subject to matrix estimation in order to minimise the level of matrix 
adjustment to the calibrated model. Tests presented below indicate that 
the tram patronage and revenue would increase had this been 
undertaken. 

35 Two sets of data are available to review the robustness of the DAM 
models: traffic counts undertaken in 2001 in association with the LUTI 
model development and bus counts undertaken in 2003.  The 2001 
survey count datasets have been compared to the modelled 2001 flows 
and the results are set out in Annex D (MVA note 31). 

36 Model validation is normally undertaken immediately after the model 
calibration and involves comparing the model simulation data against 
an independent database that was not used during the original model 
calibration.  The purpose of the validation is to use survey data that is 
independent of the model validation to confirm that the small 
adjustments made to the model during the calibration stage were valid 
changes. 

37 The application of the LUTI traffic database to validate the forecast 
DAM models, 4 years after its calibration, is unusual as it is normal 
industry practice to assume that calibrated models remain robust for a 
period of about 5 years.  

38 The LUTI 2001 data comprises four sets of count data: two sets 
forming cordons around the city, essentially at the Edinburgh By-Pass 
and around the city centre respectively, and two sets of counts looking 
at east-west and north south movements within the city.  Data is 
available for highway (car) demand and for bus demand.  In summary, 
modelled car demand across screenlines is generally lower than 
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observed at some locations, by up to 30%.  Most of the associated 
GEH statistics are in excess of 10, against a guideline target of under 
4.  For bus demand screenlines, around half of the modelled flows are 
within acceptable guidelines, with some flows falling only marginally 
outside.  Again the trend is for modelled flows being lower than 
observed.   

39 More detailed analysis of the highway modelling by individual count site 
shows that around a third meet the validation criteria. Looking at the 
bus demand, many of the flows above 1000 passengers/hr are within 
the accepted guidelines of +/- 25%, with many of the poorer performing 
comparisons pertaining to low flows where the guidance accepts that 
these will be less well validated. In summary, the model is within the 
ranges of model validation accepted within other studies, as set out in 
the discussion above of how other models perform.    

40 The growth forecasts for Edinburgh in CSTM3 may be low in CSTM as 
this is a national model designed for modelling interurban schemes and 
the level of economic growth in Edinburgh and Lothians has generally 
been greater than elsewhere in Scotland during the period 1997-2001.   

41 It has not been possible to benchmark the level of the Edinburgh DAM 
2001 validation with the level of validation of comparable models 
several years after their original calibration as no published reports 
could be located.  Table 1 indicates that when the 2001 DAM model 
validation for both the PT and highway model (at a point 4 years after it 
was calibrated) is compared against the calibration of similar models 
that were validated immediately after their calibration, the DAM model 
validation continues to be within the range of calibration that was 
considered acceptable for other models. 

42 Given the level of validation of the DAM models, it is worth setting out 
the implications for the forecasts of tram patronage and benefits.  In 
general, both highway and public transport demand in the DAM base 
year model is low and therefore the forecasting process is considered 
conservative.  The assessment is also based on the relative difference 
between the reference network (the calibrated base network, updated 
with committed future changes) and tram network, so any difference 
that results from a less conservative demand forecast is likely to be 
relatively small Were car and bus flows higher in the Base year model, 
the benefits of tram would, on balance, be higher, for the following 
reasons: 

• higher public transport demand would lead to higher tram 
patronage; 

• higher car demand would lead to higher levels of transfer to tram; 
• higher car demand would lead to higher congestion levels, which 

would lead to  higher transfer levels to tram; 
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• higher congestion levels would have an adverse impact on bus 
speeds (except where bus lanes exist), in turn leading to greater 
transfer to tram (and this is already evident in the forecasts for 
2011 and 2026, where the increased congestion in 2026 leads to 
higher tram demand and transfer levels);   

• the benefits of tram would be enhanced because the relative 
journey times on bus and car would be longer (except where bus 
lanes exist), and therefore at a higher cost to the traveller, than 
currently forecast;  

• the greater level of transfer from car from a more congested 
network would lead to higher decongestion benefits (and again 
this is evident in the modelling results to date; and 

• detailed demand forecasting was recently undertaken for airport 
related movements for the EARL project.  In response to the 
Tramline 2 Committee request to provide further information on 
the effect of EARL on the tram patronage and revenue, the airport 
demand flows have been incorporated within the transport model 
for tram line 2 and the results presented in a response to the 
Committee. The adjusted model reinforces the case that the tram 
network models are under estimating the case for trams. 

 
Matrix Estimation 

43 The above conclusions have, in part, been recently confirmed through 
work to address concerns expressed about the public transport model 
validation.  A standard model adjustment technique know as “matrix 
estimation” has been applied to adjust travel demands within the model 
to update the Base year public transport matrices using the LUTI count 
data. Matrix estimation is a technique commonly used to improve the 
calibration of a  transport model using "Best Likelihood Fit" techniques 

44 Using matrix estimation, the revised model calibration assessed 
against the criteria set out in the DMRB is much improved. The 
patronage and revenue figures produced from the new forecasts based 
on new 2001 demand matrices show an increase in revenue for Line 2 
of 19% in 2011 and 6% in 2026.   

 Forecast benchmarking 

45 The benchmarking of forecasts against schemes in operation is a 
valuable sense check on the forecasts being made.  The STAG reports 
set out data showing how the forecasts for Line 1 and 2 compare to 
tram schemes in operation.  The DfT have recently released latest 
patronage statistics for tram in the UK3 and hence the opportunity has 
been taken to update the benchmarking (see Table 2).  Comparing the 

                                                 
3http://www.dft.gov.uk/stellent/groups/dft_transstats/documents/downloadable/dft_transstats_
030625.pdf 
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performance of existing systems with the forecast for 2011 (the closest 
year temporally) shows that Line 2 is placed in the mid-range for all 
three indicators; this is shown graphically in Figure 1.  

 

 

TABLE 2 PATRONAGE BENCHMARKING 

System 
Route 
length 
(km) 

No. of 
stops 

Pax 
boardings 

(M) 

Pax kms 
(M) 

Pax 
boardings 
per stop 

(M) 

Pax 
boardings 
per route 
km (M) 

Pax kms 
per route 

km 

Manchester 
Metrolink 

39 37 19.7 204 0.53 0.51 5.23 

Croydon Tramlink 28 38 22.0 112 0.58 0.79 4.00 

Sheffield Supertram 29 48 12.8 44 0.27 0.44 1.52 

Midland Metro 20 23 5.0 52 0.22 0.25 2.60 

Nottingham 14 23 8.5 37 0.37 0.61 2.64 

Line 2: 2011 17 18 5.4 44 0.30 0.31 2.52

            2026 17 18 6.9 58 0.39 0.40 3.36 
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FIGURE 1 PATRONAGE BENCHMARKING 
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Summary 

46 Significant resources have been allocated to the development of a 
hierarchical transport model fir Edinburgh that can simulate the 
complex interaction between many of the fundamental relationships 
between land uses and demand in congested urban areas.  The model 
was based on the Scottish Executive’s model, CSTM3, which was 
calibrated and validated in 1997.  The model has not been 
subsequently adjusted using matrix estimation and is largely consistent 
with CSTM3.  The strategic level Edinburgh model is well calibrated 
and validated although the detailed level model is lower than observed 
flows by about 10%.  This model has been developed using industry 
standard model development procedures. 

47 The model forecasts for the tram patronage and revenues has been 
benchmarked against observations for tram networks in Britain and 
these found to be comparable.   The use of matrix estimation to update 
the DAM models indicates that the patronage and revenue forecasts 
would increase.  Detailed analysis of the demand forecasts for 
Edinburgh airport indicates that the current forecasts in the model are 
low.  The demand forecasts in the model are conservative and any 
model adjustments are likely to improve the case for the tram.  This 
conclusion has been supported by model runs of the public transport 
model. 

48 The Promoter, tie Ltd and tie’s advisors consider the demand forecasts 
to be realistic and sufficiently robust to proceed with the scheme. 
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ANNEXE 4 
 

 
Response 6 

Questions 

The Committee agreed that it would be prudent to obtain updated 
information from the promoter, in advance of Final Stage, on the impact 
of journey time benefits.  

 
Executive Summary 
 
1 For those movements in the reference case network (no tram) where a 

number of alternative routes exist in each direction, the average daily 
directional travel time is often similar. However, within the city centre, 
where route choice is more limited, the average travel time in one 
direction can be significantly different from that in the other.  This 
asymmetry in the network leads to asymmetric travel time by direction.  
Asymmetry of travel time is not unusual and is, to a large extent, 
associated with the limited route choice within the city centre or 
congested areas as alternative routes may not be possible without 
incurring significantly greater travel distances and/or journey times.   

 
2 For example, the average journey times for movements passing 

westbound through Haymarket junction are greater than eastbound for 
a number of reasons including - the route passes through more signal 
controlled junctions and thus incurs greater delay; the route travels a 
greater distance around the one-way gyratory system; and no 
alternative shorter routes (more comparable to that in the eastbound 
direction) exist.  A second example is for movements passing along the 
Princes Street corridor where journey times are higher for eastbound 
movements than westbound, as eastbound movements were not 
permitted along Princes Street in the reference case model.   

 
3 The strategic models consider all the trips made by each person 

throughout the day as a series of multi-stage linked trips from the 
moment they leave home until when they return home at the end of 
their day, which form ‘tours’ within the model.  The benefit of this 
approach is that travel decisions that are made by each person during 
the course of the day that affect all their other journey decisions during 
the day (such as model and frequency) can be robustly modelled.  The 
local models consider the individual trips being made at a specific 
moment in time in the AM, PM and interpeak period as derived from 
the strategic model.  The local models do not consider not ‘tours’.  
Accordingly, the demand at a local level will not necessarily be 
symmetrical within any given time period. 
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4 The asymmetrical change in travel costs by direction for some highway 
routes due to the introduction of the tram line may be due to any 
combination of the following: 

 
 increased congestion on the original route due to reassignment of 

traffic to the route in response to tram related interventions; 
 loss of highway or junction capacity due to on-street running of the 

tram or reconfiguration of junctions to accommodate the tram; 
 changes in length of journey resulting from road closures and 

banned turns forcing use of alternative routes; and  
 changes in route resulting from increased congestion on the original 

route due to other traffic from tram related interventions. 
 
5 It might be preferable to have a scheme which benefits highway users 

in both directions of a return trip, but that is not always possible in a 
highway network where a large quantity of congestion is envisaged. 

 
6 Asymmetric demand has a number of impacts: 

• it directly affects benefits, by factoring time savings per vehicle, 
by an asymmetric demand so that total benefits (“benefit per 
person” multiplied by “number of persons”) are asymmetric; 

• it effects routing as asymmetric or tidal flows will lead to 
asymmetric congestion encouraging varying levels of rat-running 
or detour routes; and 

• it results in asymmetric quantities of decongestion benefits. 
 
7 The tram scheme itself has asymmetric impacts, with eastbound 

highway movements between Haymarket and Princes Street 
particularly affected.  These are reflected in the reported benefits, but 
these are logical and represent likely effects that have been taken into 
account within the existing business case. 

 
Detailed Response 
 
8 For the assessment of ETL2, a hierarchical transport model was 

developed to permit the impact of both strategic (higher tier model) and 
local (lower tier model) issues to be simulated.  It is inappropriate to 
model all the issues affecting a scheme assessment to the same level 
of detail for a number of reasons, including: overall increase in model 
computation time; information not being available at all levels of detail; 
and easier to model impact of different variables at different levels.  

 
9 The Committee has indicated that it is unclear why there should be a 

disparity in journey time benefits between sectors, as journeys are 
included within the model as ‘tours’.  A ‘tour’ is a multi-stage trip, 
recording all of the consecutive journeys made by a person during a 
day (24 hours) from the moment of leaving an origin (normally home in 
the morning) until returning again (normally in the evening).  The ‘tour’ 
is composed of a number of consecutive individual journeys.  A 
decision made for any one of the individual journeys throughout the 
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day may affect the travel characteristics of all other journeys during the 
day.  For example, the decision to use a car to travel to a business 
meeting (instead of public transport to commute to work) would affect 
travel decisions throughout the day, including choice of mode for other 
journeys, frequency of travel, time of departure, places visited and 
number of intermediate trips, etc.  

 
10 The decision was taken in the year 2000 to develop a model that was 

capable of simulating ‘tours’ as this would improve the ability of the 
model to take into consideration additional factors influencing travel 
demand.  Other transport models often only simulate the choice in the 
mode of transport for each discrete journey between an origin and 
destination without any consideration of travel decisions previously 
made at other points during the day. A tour normally consists of at least 
two journeys during the day, the journey from home-to-work and the 
return journey from work-to-home.  However it is a mathematically 
complex procedure to model ‘tours’ and in the Edinburgh model, ‘tours’ 
are only simulated at the strategic level ie the higher level model 
simulates the daily ‘tours’ (consisting of a number of journeys) for each 
person and passes this information to the lower level model, which is 
then able to simulate individual journeys being undertaken in the 
morning, inter-peak and evening peak periods. 

 
11 The detailed lower tier model is used to quantify user benefits but does 

not model ‘tours’ (it models journeys from a single origin to a 
destination in the AM peak, interpeak and PM peak).  Most of the AM 
peak trips will represent journeys from home to work, most of the PM 
peak trips will represent journeys to home and the interpeak trips will 
have a roughly equal split of trips from home and to home, as well as a 
number of non-home based trips. For example, the PM peak will 
include a number of ‘work to leisure’ trips or ‘home to leisure’ trips 
which are not balanced by equivalent trips in the AM peak. 

 
12 The demand trip matrices are asymmetric within each time period as 

journeys to work are most commonly made in the AM period with 
homebound journeys principally undertaken in the PM period.  
However, as described above, there will be some multi-stage trips (the 
model simulates “tours” beginning with, for example, the home origin in 
the morning, travelling to work, undertaking a number of journeys 
between intermediate origins and destinations throughout the day until 
returning home in the evening).  For example, a vehicle is driven from 
say A to B in the AM period, from B to C in the off peak period and then 
from C back to A in the PM period.  Such trips can be expected to 
result in some asymmetry of the demand matrices as the trip in the 
morning will be A to B, and in the evening from C to A (the trip does not 
simply return from B to A).   

 
13 Following construction of the tram, total highway demand within the 

modelled region falls slightly from 432.7 million car trips to 431.2 million 
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car trips.  For trips where the demand matrices have changed by more 
than average some asymmetry in the benefits is apparent. 

 
14 In a congested network, junctions operating above their capacity are 

likely to result in asymmetric delays, as, for example, the delay due to 
the left turn on the journey in one direction will generally be significantly 
less than the delay on the corresponding right turn necessary to 
undertake the same journey in the reverse direction. The same applies 
with movements between priority arms and non-priority arms of 
crossroads and other priority junctions. 

 
15 Reviewing the local model for examples of reverse routes having 

different delays at the junction, revealed that the reverse route rarely 
passes through the same city centre junctions as the forward route.  To 
avoid the delay caused by, say, a right turn delay, drivers may choose 
an alternative route and therefore the route of a journey in one direction 
is often different from the route of the reverse journey.  This 
combination of asymmetric junction delays, different minimum cost 
routes and tidal demand means that the journey times in each direction 
will almost always be different. 

 
16 The effect of overcapacity junctions and asymmetric junction delays is 

potentially most noticeable for trips passing through the intensely 
developed parts of the city such as Haymarket for which there is no 
easy alternative route available. 

 
17 The introduction of the tram creates a new mode of travel and therefore 

reduces highway demand between areas served by the tram.  
However, on street running also impacts on the highway capacity and 
requires the reconfiguration of numerous junctions in the road network.  
This change in demand and modifications to the network further 
influence route choice, such that the ‘typical’ route taken between two 
zones may be different when the journey time is compared under the 
tram scenario with the corresponding reference case.   

 
18 In addition, the changes made to junctions to accommodate the tram 

result in certain movements currently permitted being banned, whilst at 
other locations such as Haymarket, additional routing opportunities are 
created.  For example, at present traffic bound for the city centre 
approaching Haymarket from the west on either Dalry Road or 
Haymarket Terrace must proceed along West Maitland Street.  Under 
the tram scenario, eastbound traffic will also be able to use Morrison 
Street, thereby creating additional routing opportunities and travel time 
benefits for eastbound traffic.  This benefit will not apply to westbound 
traffic as no additional routing opportunities are created in this 
direction.  Traffic from the city centre to the west will still use either the 
one-way system via Torphichen Place from West Maitland Street or 
Morrison Street, and the proposed traffic management at the western 
end of Morrison Street to accommodate two-way traffic will result in a 
slight loss of capacity in the westbound direction.   Consequently, any 
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journey through the Haymarket area is likely to show asymmetric 
benefits: positive in the eastbound direction and negative in the 
westbound direction.  It is therefore no surprise that the greatest 
directional discrepancies between travel time benefits centre on zones 
within the Haymarket sector and journeys through Haymarket such as 
West Edinburgh to the city centre. 

 
19  Asymmetric travel benefits exist in Edinburgh at present and continue 

to be apparent in the simulation following the introduction of Tram Line 
Two for a number of reasons, including the asymmetry of the network 
(particularly in the city centre) and the impact of ‘tours’ on asymmetric 
travel demand.  The hierarchical transport model for Edinburgh was 
developed to address, amongst others, such issues and is more 
sophisticated than many other transport models developed elsewhere 
to assess similar changes in the transportation infrastructure.  The 
business case for Tram Line Two has been developed on the basis of 
the model and is unaffected by such asymmetry in the benefits. 

 
Conclusion 
 
20 Analysis of routing though and around the City Centre, shows that 

westbound routes are rarely the same as eastbound routes.  The one-
way systems of Haymarket, Charlotte Square and elsewhere mean that 
reverse routes are often unattractive or even impossible. 

 
21 Delays at junctions depend on the direction moved through junctions 

throughout the day.  Right turns generally have more delay than left 
hand or straight ahead movements and turning out of non-priority arms 
usually takes longer than turning into a non-priority arm.  The net 
impact is that for certain movements, such as those found within 
congested urban areas, is that overall project benefits are not 
symmetrical for all movements. 

 
22 The strategic models consider all the trips made by each person 

throughout the day as a series of multi-stage linked trips from the 
moment they leave home until when they return home at the end of 
their day, which form ‘tours’ within the model.  The benefit of this is that 
travel decisions that are made by each person during the course of the 
day that affect all their other journey decisions during the day (such as 
model and frequency) can be robustly modelled.  The local models 
consider the individual trips being made at a specific moment in time in 
the AM, PM and interpeak period as derived from the strategic model.  
The local models do not consider ‘tours’.  Accordingly, the demand at a 
local level will not necessarily be symmetrical within any given time 
period. 

 
23 It might be preferable to have a scheme which benefits highway users 

in both directions of a return trip, but that is not always possible in a 
highway network where a large quantity of congestion is envisaged. 
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24 Asymmetric demand has a number of impacts: 
• it directly affects benefits, by factoring time savings per vehicle, 

by an asymmetric demand so that total benefits (“benefit per 
person” multiplied by “number of persons”) are asymmetric; 

• it effects routing as asymmetric or tidal flows will lead to 
asymmetric congestion encouraging varying levels of rat-running 
or detour routes; and 

• it results in asymmetric quantities of decongestion benefits. 
 
25 The tram scheme itself has asymmetric impacts, with eastbound 

highway movements between Haymarket and Princes Street 
particularly affected. These are reflected in the reported benefits, but 
these are logical and represent likely effects that have been taken into 
account within the existing business case. 
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1. SUMMARY 
 
1.1 This paper provides an update as requested by the Parliamentary 

committee in their consideration of the Bills for Line 1 and Line 2 in 
respect of the overall estimate of expenses and funding required and 
the funding gap.  

 
1.2 The Parliamentary scrutiny of the Line 1 and Line 2 proposals has 

progressed significantly since the Bills were introduced. Earlier in 2005 
the Committees reported progress on scrutiny of the Bills to the full 
Parliament. Parliament approved the principle of the two Bills, and 
agreed that the Bill should proceed to the consideration stage where 
the Committee would consider the details of the proposals.  

 
1.3 It is anticipated that the contracts for the infrastructure and tram 

vehicles, representing the majority of capital expenditure on Lines 1 
and 2, will be structured as a number of phased options. This approach 
facilitates the final determination by the City of Edinburgh Council 
(CEC) and the Scottish Executive (SE) of what sections of both lines 
will be constructed first, and therefore the quantum of funding required. 
These decisions will be taken in late 2006 with the knowledge of initial 
tender prices received from the market. Tenders for the infrastructure 
and tram vehicles contracts are due to be issued following Royal 
Assent and submission of the Outline Business Case (OBC). Initial 
tender prices will be received in August 2006 and the contracts will be 
awarded at the end of June 2007.  

 
1.4 In advance of the award of the main contracts, tie will concentrate on 

other activities which are focussed on de-risking the project and 
thereby achieving the best prices possible for the tram infrastructure 
and vehicles. These de-risking activities are principally system design, 
utility diversions and the related progression of planning and other 
approvals along the higher risk sections of Lines 1 and 2 which will be 
difficult to construct. The design of the network has recently 
commenced and work on utility diversions is programmed to 
commence following Royal Assent.  

 
1.5 The estimates of capital costs for Line 1 and Line 2 have not changed 

since the Bills were introduced. In common with the presentation of 
costs on other capital projects these cost estimates were base dated to 
a particular point in time, in this case the second quarter of 2003, and 
did not include inflation. The table at section 7.1 below presents these 
cost estimates with a conservative estimate of the cost of inflation.  
 

1.6 In addition to the SE grant of £375m, it is anticipated that CEC will 
make a contribution to the capital costs of the project, structured in a 
manner which does not leave the Council exposed to undue financial 
risk. However, CEC and SE will not make a final determination on the 
funding package until late 2006 following receipt of initial tenders and 
further refinement of transport modelling.  
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1.7 At that point the extent of the construction of Lines 1 and 2 which will 

be affordable as a first phase will be dependent, inter alia, upon initial 
tender prices received for the Infrastructure and Vehicle contracts, 
further confirmation of previous transport modelling and indexing of the 
SE grant to match the costs of inflation or provide some other form of 
financial underwriting. Building the entirety of Lines 1 and 2 in one 
phase is still the most desirable outcome if the final determination on 
funding by SE and CEC is favourable.  

 
1.8 The underlying driver is to ensure that the risk of a funding shortfall is 

eliminated whilst maintaining the objective of constructing all of Line 1 
and Line 2 out to the airport and, ultimately, to Newbridge when the 
sources of funding become available, including but not limited to profits 
from property development related to Lines 1 and 2 and tram operating 
profits which crystallise in the period beyond the commencement of 
tram operations.  
 

1.9 An effective Project Governance regime has been implemented to 
manage the design and construction phases of the tram project. This 
regime includes the establishment of the Tram Project Board 
comprising representatives of tie, CEC, SE, Transport Edinburgh 
Limited (TEL) with Partnerships UK and Transdev (both in attendance) 
which considers all critical matters in relation to the scope, cost, 
programme and Business Case of the tram project. The members of 
the Tram Project Board act as champions of the project within their 
respective organisations for the progression of necessary permissions 
and approvals. The Tram Project Board operates under delegated 
authority from the Board of tie Limited and in turn provides the Tram 
Project Director with delegated authority to deliver the project. The 
structure is intended to achieve clear responsibility and accountability 
at all levels within the project. 
 

1.10 In summary, this paper sets out the direction of the tram project 
through to financial close in a manner which accommodates the desire 
of both CEC and SE to defer final decisions on funding requirements 
until the initial tender prices for the infrastructure and vehicles contracts 
have been received and there is further refinement of the work 
completed with respect to optimising both:  

 
• Service pattern - development of integration with buses and 

interaction and with other modes of transport; and  

• Operational viability – further development of passenger and 
revenue projections using a new Integrated Transport Model 
(including both buses and EARL) which will become available in the 
Summer of 2006 and which will use the most up to date data for 
these projections. 
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1.11 The programme to meet an operational date for the tram by the end of 
2009 is a challenging one which will be constantly under review in 
detail up to the date of award of the infrastructure and vehicle contracts 
in light of the actual phasing plan adopted, the construction methods 
developed by tie and its contractors and the practicalities of limited 
sections of the Tram being operational prior to completion of both Lines 
1 and 2. Dependant upon the above determination, the scheduled 
opening date for the full system will in all likelihood be into 2010. 
 

 
 
2. PARLIAMENTARY SCRUTINY AND ROYAL ASSENT 
 
2.1 On 11 December 2003, CEC formally approved the promotion of two 

Private Bills seeking powers to build and operate Tram Lines 1 and 2. 
The Bills and supporting documents were submitted to the Scottish 
Parliament before the end of that year and formally introduced on 29 
January 2004.  
 

2.2 The Parliamentary scrutiny of the Line 1 and Line 2 proposals has 
progressed significantly with the Line 1 and Line 2 Bill’s being 
considered by separate Parliamentary Committees. Earlier in 2005 the 
Committees reported progress on their scrutiny of the Bills to the full 
Parliament. Parliament approved the principle of the Bills and agreed 
that the Bills should proceed to the consideration stage where the 
Committees would consider the details of the proposals. 

 
2.3 The Committees identified a number of important issues to which it 

wished to return prior to the final stage. These issues included; 
 
• The position on the overall estimate of expenses and funding 

required. 

• What additional funding has been secured by the promoter to 
reduce the risk of a future potential funding gap for the project. 

2.4 Tram Line 2’s Committee added; 
 
• The position as to the likelihood of the promoter having to adopt a 

phased construction process for the completion of the line, with 
particular reference to the Airport to Newbridge section of the line. 

 
2.5 Commitments were given that the information would be provided to the 

Committees to “inform any Final Stage debate”. This was explicitly 
clarified as “not earlier than September 2005”. 

 
2.6 It was made clear that “the Outline Business Case, which will be 

presented to the Scottish Executive during the Spring, will provide a 
snapshot of the position at that time although it is worth noting that the 
costs will continue to be refined following submission of the Outline 
Business Case”.  
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3. PHASING AND RISK ALLOCATION 
 
3.1 Summary of phased procurement approach 
 
3.1.1 tie has carried out a great deal of work to ensure that the current 

capital cost estimates are the most accurate available and benchmark 
favourably against outturn costs on completed tram projects. However 
on a project of the scale and complexity of the tram project there is still 
a degree of uncertainty (including that relating to construction market 
prices generally) which will exist up to and beyond the point where 
tender prices are known. It is therefore important to achieve as much 
certainty as possible on the likely price for the different elements of the 
tram system before awarding the major contracts for the tram 
infrastructure and vehicles.  

 
3.1.2 tie is implementing a phased approach which would be applied to the 

procurement of Lines 1 and 2. The aim of the phased approach is to: 
 

• Ensure maximum certainty and clarity around the likely costs of 
sections of Lines 1 and 2.  

• Allow for the option of retaining the same contractors for each 
phase to reduce cost and risk. 

• Ensure that each completed phase is completely sustainable in 
financial and operating terms as a tram service in its own right.  

 
3.1.3 The desirable consequence of the phased approach is that CEC and 

SE will take the final decisions about what sections of Lines 1 and 2 to 
build, and in which order, after the initial tender prices have been 
received for the infrastructure and vehicles contracts. However it 
remains the case that building the entirety of Lines 1 and 2 in one 
phase is still the most desirable outcome if the final determination on 
funding by SE and CEC is favourable.   
 

3.1.4 tie’s procurement strategy is entirely compatible with a phased 
approach because: 

 
• Both the vehicle and infrastructure contracts will be tendered as a 

series of ‘options’ such that transparent pricing will be available for 
each significant section of each Line. This will enable the selection 
of the optimum phasing and the confirmation of the value for money 
that each incremental section of each Line represents in the context 
of net revenues as well as meeting wider social and economic 
objectives. 

• The scope of design, utility diversions and other implementation 
activities programmed for the period up to award of the main 
infrastructure and vehicle contracts focuses on de-risking the 
procurement.  
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3.2 Allocation of Financial Risk between CEC and the SE  

 
3.2.1 It is anticipated that CEC will make a contribution to the capital 

expenditure on Lines 1 and 2. However, even with a contribution from 
CEC, SE will still be contributing most of the funding for the capital 
costs and will expect a high degree of confidence that the project will 
be delivered within the constraints of approved funding. SE’s risks in 
this regard are principally mitigated by the following factors: 

 
• tie’s  procurement strategy which takes full cognisance of the 

lessons learned from the procurement of other public transport 
projects. 

• The phased approach to implementing the project as described 
above. 

• The process by which SE will approve progress of the project at 
various stages only after being satisfied by tie and CEC as to the 
continuing adequacy of available funding by comparison to the 
estimated cost of Lines 1 and 2 which is to be constructed. This 
assessment is continuous throughout design, tendering and 
construction.  

• SE’s right to be satisfied prior to award of the main infrastructure 
and vehicle contracts that the extent of Lines 1 and 2 to be 
constructed represents good value for money with respect to not 
only financial viability but also delivery of other benefits including 
integration with the rest of the public transport network, 
redevelopment and social inclusion aspirations. 

• The rigorous regime of cost control being implemented by tie with 
its advisors and CEC to manage the design and construction 
process and therefore prevent unnecessary cost increases. 

3.2.2 CEC will bear substantially all the risk that farebox revenues and other 
income (such as profits from development and advertising income) are 
lower than expected and/or are not sufficient to cover operating costs. 
The position of risk underpinning lifecycle costs (i.e. the cost of long 
term heavy maintenance) will require further dialogue in the context of 
the contractual and financing structure. CEC’s risks are principally 
mitigated by: 
 
• The phased approach under which the elements of the Lines most 

likely to be economically sustainable will be constructed first. 

• The early involvement of an experienced operator (Transdev), 
Lothian Buses and the considerable experience in the commercial 
development and operation of tram systems assembled by tie and 
its advisors. 

• The proposed integration of the tram and bus networks under 
Transport Edinburgh Limited (see 5 below) in a manner which 
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maximises revenues and operating efficiencies between both 
modes of transport. 

• Control over public transport policy in the City of Edinburgh 
including fares policy for the tram in the context of an integrated 
tram and bus network. 

 
4. PROCUREMENT 
 
4.1 Development of Procurement Strategy 
 
4.1.1 In developing its procurement strategy, tie has had to deal with certain 

key issues that make Edinburgh’s context different from that of other 
promoters of light rail schemes including the effects of the project 
running through an historic city centre with World Heritage Status, and 
consequentially, significant constraints in terms of aesthetics, 
environmental impact and restrictions on access to land and property 
along the proposed route. The objectives of the procurement strategy 
are to achieve: 

 
• Best value for money for the public 

• Timely delivery of the system 

• ‘Win/Win’ solutions for relationships with the private sector  

• Meaningful integration of light rail and bus services 

• Flexibility for future expansion of both Lines/phasing of delivery 
 
4.1.2 tie is implementing a procurement strategy which learns the lessons 

from past tram procurement exercises and recent investigations by 
NAO, Audit Scotland and HM Treasury and deals with issues specific 
to Edinburgh. Overall the procurement strategy is well designed to 
serve the objectives of the project and is suitable for market testing 
which will take place in the Autumn of 2005. tie’s intention is to reflect 
on the feedback received from the proposed market consultation as an 
aid to finalising the procurement strategy in the light of the messages 
received. 

 
4.1.3 In addition, tie will consider the views of key stakeholders, including 

CEC and SE and on the basis of feedback a specific strategy on the 
split of funding between grant and private finance (and consequential 
risk allocation) will be finalised. 

 
4.2 Key Features of the Procurement Strategy 
 
4.2.1 Early operator involvement - A contract was signed with Transdev to 

undertake this role in June 2004, and they are co-located in tie’s office 
working on a consultancy basis. This gives tie access to the operator’s 
knowledge and experience during the parliamentary approval, business 
case, planning, bus/tram integration, design, and commissioning 
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phases to ensure that the system will be capable of being operated 
effectively. 

 
4.2.2 Separation of operations and systems delivery - When the project 

moves into the operations phase, farebox and operating cost risks will 
largely fall to the public sector via CEC. The cost in the form of 
increased tender prices submitted by the private sector to assume 
these risks have been a major contributor to affordability problems on 
other schemes in the UK.  
 

4.2.3 Early involvement of designer  - This allows tie to advance design 
work for the higher risk sections of Lines 1 and 2 with respect to 
diversion of utilities, progression of planning consents and the interface 
with other modes of transport including Network Rail, buses and other 
road users. tie awarded the System Design Services (SDS) contract in 
September 2005 (following approval of funding by SE). The SDS 
contractor will focus detailed design activities on reducing the planning 
and estimating risks that bidders for the infrastructure contract are 
exposed to.  

 
4.2.4 This aim of this work is to eliminate these risks from the consideration 

of the tender prices to be submitted for the infrastructure and vehicle 
contracts. It will also facilitate advanced works on utility diversions, 
another area where both programme and costs would present 
considerable risks and therefore tender prices to be paid to the private 
sector but which tie and CEC can manage without such risk transfer. 
The strategy calls for novation of the design contract such that SDS 
becomes a subcontract to the main infrastructure contract when the 
latter is awarded with all risks in relation to design work completed pre-
novation passing to the infrastructure contractor.  

 
4.2.5 tie will monitor the quality and cost-effectiveness of solutions being 

prepared by the design contractor (SDS) with the assistance of the 
Technical Support Services (TSS) contractor. The TSS contract was 
awarded in July 2005 and together with Transdev provides tie’s own 
resources with significant and complementary experience of similar 
schemes. This resource base will, inter-alia, monitor the design 
process to ensure there is no tendency towards solutions which do not 
provide the overall best value for money. tie will track the estimated 
cost of the system throughout the design period, so that potential cost 
overruns can be identified quickly and mitigating actions taken while 
there is still scope to change the solution. 

 
4.2.6 Establishment of Joint Revenue Committee - The Joint Revenue 

Committee (JRC) will develop a comprehensive public transport model 
(Integrated Transport Model) to support the development of Lines 1 
and 2 and will consider, inter-alia, the impact of specific system design 
features and service and frequency changes on forecasts of passenger 
numbers and revenues. The Integrated Transport Model will allow 
further analysis of the effect of the integration of the tram with other 
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public transport modes including buses and heavy rail. tie awarded the 
JRC contract at the end of August 2005 (following approval of funding 
by SE). The output from the Integrated Transport Model will be 
available to support the ongoing development and confirmation of the 
tram Business Case from mid 2006.   

 
4.2.7 Utilities undertaken as advanced works - A significant benefit arising 

from undertaking design early is that tie can procure and implement 
necessary utility diversions early and before award of the main 
infrastructure and vehicle contracts. The risk of delays and/or disjointed 
sequencing of work introduced by dealing with a third party (the utility 
companies) interface has led to significantly increased tender prices 
where this risk has been passed to the private sector on other projects. 
By procuring utility diversions directly tie will minimise disruption and 
maximise construction productivity. tie will procure the major identified 
utility diversions through a single framework contract with a contractor 
which has been approved by all the affected utilities.   

 
4.2.8 tie and CEC will use their powers under the Act following Royal Assent 

and as the roads authority to negotiate with the utility companies 
allowing works to be carried out on all of the utilities assets at a single 
site under the single framework contract.  Many of the most complex 
issues regarding utilities are already being progressed through 
negotiations with the utility companies with whom tie has agreed heads 
of terms for utilities diversion works. These negotiations have resulted 
in a number of innovative solutions for utility issues, highlighting the 
benefits of early engagement with the utilities companies. It is 
anticipated the single framework contract for utilities will be awarded 
and work begin immediately following Royal Assent or in April 2005 
whichever is the later.  

 
4.2.9 Separate selection of infrastructure and vehicle providers - tie’s 
approach of having separate competitions for infrastructure and vehicles 
means that it will be able to select its preferred option for each of the vehicles 
and the infrastructure. There are a relatively small number of vehicle providers 
in the light rail market, and asking them to partner with infrastructure providers 
would restrict the range of choice available to tie. It is also anticipated that 
separate procurement of these two key elements of Lines 1 and 2 will 
increase competition for the infrastructure contract because the relatively 
small number of vehicle providers would otherwise limit the number of 
integrated consortia that could bid.  tie’s approach therefore allows it to select 
both its favoured rolling stock choice and its favoured infrastructure provider. 
As with the design contract it is tie’s intention to novate the vehicles contract 
such that it becomes a subcontract to the infrastructure contract with all 
interface risks passing to the infrastructure contractor. 

 
5. ESTABLISHMENT OF TRANSPORT EDINBURGH LIMITED (TEL) 
 
5.1 A critical element of activity for tie and CEC is the progression of both 

further transport modelling (principally the Integrated Transport Model 
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under the JRC contract) and the plan to achieve operational and 
financial integration of the tram and bus networks. This work is critical 
to give all stakeholders further comfort regarding the robustness of the 
Business Case for Lines 1 and 2 prior to both the issue of tenders for 
the main infrastructure and vehicles contracts proposed in April 2006 
and the issue of the Final Business Case following receipt of tender 
prices for these contracts in late 2006. The Integrated Transport Model 
will permit clear assessment of the patronage and revenues on 
different configurations and phasing of the project and the implications 
for the combined passenger numbers and revenues of Lothian Buses 
and tram.   

 
5.2 Effective integration of the tram with the bus network is key to ensuring 

stability and growth in passenger numbers as well as to delivery of 
wider social policy aspirations. Uniquely in the UK, tie and CEC have 
instigated a programme of early involvement of the tram operator 
(Transdev) and dominant bus operator (Lothian Buses) and will 
develop in due course a similar dialogue with other transport operators. 
Lothian Buses plc (LB) is owned by the Council (91%) and delivers 
approximately 80% of bus services in the city, with the balance 
primarily serviced by First Group. This market structure offers an 
exceptional opportunity to achieve effective integration, subject always 
to full compliance with competition law.  tie and CEC have established 
a detailed process to maximise this opportunity for the benefit of 
customers.  

 
5.3 A wholly-owned subsidiary of CEC – Transport Edinburgh Limited 

(TEL) - will oversee and drive progress with the development of the 
combined bus and tram business with the assistance of tie in terms of 
procurement and project management. It is intended that this structure 
will be fully implemented during the period between Royal Assent and 
the issue of the Final Business Case in late 2006. Thereafter TEL will 
drive the tram project in the period immediately prior to commissioning 
and during operations. This approach will also have the effect of 
reducing risk for CEC by maximising cost and revenue efficiencies 
between the tram and bus networks and managing the service patterns 
of both modes in the most effective way for customers.   

 
5.4 The corporate and governance structure of TEL will be finalised prior to 

Royal Assent then fully implemented thereafter. It is envisaged that 
TEL will own both Lines 1 and 2 and LB and will in due course be the 
counterparty to both the operating agreement with Transdev and all 
other contracts in relation to the procurement of Lines 1 and 2. Upon 
implementation of this structure tie would become a provider of project 
management services to TEL.   

 
5.5 Development of a first draft of a financial plan and model reflecting the 

combination of LB with Lines 1 and 2 will be completed prior to the 
issue of the Outline Business Case (OBC) in February 2006. However 
the plan and model will evolve and will only be complete and robust 
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when it reflects the output from the Integrated Transport Model being 
produced by the JRC contractor in the autumn of 2006.  

 
6. INTERRELATIONSHIP WITH EARL 
 
6.1 The Integrated Transport Model described above will also allow tie to 

fully assess the interaction between tram and the proposed heavy rail 
link to Edinburgh Airport (EARL) in terms of patronage and therefore 
any consequential impact on the passenger and revenue forecasts in 
the tram Business Case. EARL would provide direct routing from the 
Airport to the national railway network. EARL would therefore provide 
links on a regional and national basis, whilst the tram would provide the 
local connections. 
 

6.2 The airport market is an important part of Line 2 demand and EARL 
does have the potential to capture a significant proportion of passenger 
trips between the airport and the City Centre. Fare policy will be a key 
decider of the relative attractiveness for users. The business case for 
EARL is at a relatively early stage of development and the full 
implications for passenger numbers and revenues on Line 2 will need 
to be understood before the infrastructure and vehicle contracts are 
awarded. Line 2 and EARL can serve different market demands, Line 2 
serving the local price sensitive and time insensitive market and EARL 
the National, price non-sensitive and time sensitive market. 
 

6.3 In the meantime, the opportunity has been taken to utilise the transport 
model developed specifically for the EARL project to re-visit the 
relationship between EARL and Line 2. The EARL model represents an 
evolution of the modelling suite used for Line 2 and incorporates a 
number of enhancements over the Line 2 model. At the airport data 
regarding actual passenger traffic and staff trips collected by BAA have 
been incorporated to give a more accurate interpretation of travel 
patterns. In addition, the EARL model uses the most up to date 
projections for airport passenger growth as included in the 
Government’s 2003 White Paper, “The Future of Air Transport” and 
which are consistent with the projections used by BAA in their Draft 
Outline Master Plan published in May 2005. 
 

6.4 The EARL model also better reflects patronage from outside 
Edinburgh, representation of development proposals in West Lothian, 
modelling of rail fare patterns and an update of public transport service 
patterns to 2004.  
 

6.5 The Line 2 model still provides a better representation of potential 
utilisation of the tram particularly in relation to trips within Edinburgh. 
The analysis has therefore brought the outputs from the two models 
together to produce the best estimate of the interaction between Tram 
Line 2 and EARL that is available at this time.  
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7. FUNDING AND BUSINESS CASE 
 
7.1 Capital costs estimates  
 
7.1.1 The estimates of capital costs for both Lines 1 and 2 were prepared by 

tie’s technical advisors in 2003. These estimates have not changed 
since the Bills were introduced. In common with the presentation of 
costs on other capital projects these cost estimates were base dated to 
a particular point in time, in this case the second quarter of 2003, and 
did not include inflation.  
 

7.1.2 The table below presents these cost estimates both in 2003 prices and 
with tie’s current estimate of the effect of inflation at an average of 6% 
per annum. The inflated cost estimate is the estimate of actual cash 
spend on the project. The uncertainty of the cost of inflation will be 
largely eliminated when the tenders for the main infrastructure works 
and tram vehicles are returned, the intention being to let these 
contracts on a fixed price basis.  
  
tie and CEC have also begun the examination of  a number of 
alternative options for a first phase of construction of Lines 1 and 2. For 
illustration, one of these alternative options is also presented in the 
table below and is discussed at section 7.3 below. It should be noted 
that this example of phasing is illustrative only.  
 

£m 
Line 

1
Line 

2
Lines 

1+2  

Lines 
1+2 
less 

Newbri
dge 

 A B C  D 
      
Total Base Cost in Q2 
2003 Prices 219.3 253.2 440.0  399.2 
Specified Contingency 23.7 25.3 44.0  39.9 
Total Cost Estimate in 
Q2 2003 Prices 243.0 278.5

484.0
*  439.1 

Estimated Inflation 75.3 86.3  150.0  136.1 
Total Inflated Cost 
Estimate 318.3 364.8 634.0  575.2 
      
Incremental Optimism 
Bias 
(Inflated) 40.2 46.4 80.7  73.2 

*  Line 1+2 costs do not total the costs of Line 1and Line 2 in aggregate due 
to the elimination of the costs of the common running section from the Line 2 
costs and to minor additional costs in relation to the effective operation of the 
two lines as a network.   
 

 54



 

7.1.3 The Specified Contingency, which is approximately 10% of base costs, 
is that which tie and its advisors believe to be sufficient to deliver the 
project as described in terms of scope, quality and programme in the 
original submissions to Parliament in 2004.  
 

7.1.4 Under HM Treasury guidelines the Scottish Executive must consider 
the impact of ‘Optimism Bias’ on required funding. This requirement 
has arisen from a historical trend of underestimating the cost of public 
works in the UK. Calculated in accordance with the HM Treasury 
guidelines optimism bias would be 24% on the Tram project and so the 
incremental optimism bias (ie in addition to tie’s specified contingency) 
is    14% of the base costs excluding specified contingency. tie 
considers that the extent to which this contingency proves to be 
necessary will be dependant upon the number and value of changes to 
both scope and programme which are proposed by the stakeholders in 
the project during design and construction. As part of the determination 
of the optimum phasing for the project, CEC and SE may determine 
that there should be visible funding in respect of all of part of this 
additional contingency.   

 
7.2 Funding for capital costs 

 
SE grant funding 
 

7.2.1 The original Preliminary Business Case (PBC) for the Integrated 
Transport Initiative dated 30 September 2002 anticipated that the SE 
grant of £375m would be indexed to reflect the inflation of the capital 
cost estimates to the estimated out-turn cost of delivering the project. It 
is not possible to be definitive about what impact the explicit 
consideration of the effects of inflation on capital costs in the 2002 PBC 
may have had on anticipated grant support. It does however seem 
reasonable to assume that it would have been taken into account. tie 
anticipates SE will consider the issue of indexing of the grant in the 
autumn of 2006 at which time decisions with regard to the funding of 
the project will be informed by the output from the Integrated Transport 
Model being delivered under the JRC contract and initial tender prices 
received for the infrastructure and vehicle contracts. Release of the 
existing approved £375m will be subject to approval upon achievement 
of milestones as described under 7.5 below.   

 
CEC contribution to capital expenditure 
 

7.2.2 It has always been anticipated that CEC will make a contribution to the 
capital costs of the first phase of Lines 1 and 2. As with the SE grant 
the final quantum and nature of the CEC contribution will be confirmed 
and agreed in the latter part of 2006 following receipt of initial tender 
prices for the infrastructure and vehicle contracts and presented as part 
of the Final Business Case. The total CEC contribution will come from 
a number of sources including: 
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• Cash contributions to development - In a manner similar to the £1m 
development funding CEC has provided to the project for the year 
to 31 March 06.   

• The value of land contributed to the project by CEC and under S75 
agreements with developers and reasonably certain development 
contributions.  

• Income from tram related development contributions and other 
property related activities which have reasonable visibility. 

• Future CEC cash flows from the operation of Lines 1 and 2 – In 
substance this is likely to be limited borrowing or other financing 
arrangements against the forecast future operating surpluses from 
the tram system and contributions from development and other 
commercial activities related to the tram project.  

 
What is affordable from SE and CEC funding? 
 

7.2.3 Notwithstanding the fact that CEC and SE are working towards the final 
decisions regarding funding for the project in the autumn of 2006, the 
following conclusions can be drawn now:     

• Either of Line 1 or Line 2 can be delivered in its entirety without 
indexing of SE grant 

 
• Delivery of both Lines 1 and 2 in their entirety is unlikely in a first 

phase, even with indexing of the SE grant, without borrowing 
against future revenues 

 
• There are a number of options to defer the construction of one 

of more elements of Lines 1 and 2 in a first phase. For 
illustration, an affordable first phase of construction on Lines 1 
and 2 could defer construction of the Ingliston to Newbridge 
section of Line 2 - column D of the table above. 
 

7.3 Factors influencing evaluation of phasing options  
 

7.3.1 Successful delivery of both Lines 1 and 2 will only be achieved by 
seeking reasonable certainty on funding sources in the short term and 
designing the phases of construction such that there is headroom in 
available funding to accommodate changes in scope and costs of the 
project.  
 

7.3.2 Over the period between now and delivery of the Final Business Case 
in November 2006, tie (with its advisors), CEC and SE will determine 
the order of any necessary phasing, with the objective of being able to 
construct over time the totality of Line 1 and Line 2 as and when the 
sources of funding become available. The sources are inclusive of but 
not limited to development related income and operating surpluses 
which crystallise in the period beyond the commencement of tram 
operations.  
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7.3.3 In evaluating the options available for phased construction of Lines 1 
and 2, there is an overriding requirement that any completed phase of 
either Line should present a high probability of generating an operating 
surplus, thereby being financially successful.  
 

7.4 Funding for future phases and extensions 
 

7.4.1 The Business Case anticipates significant operating surpluses and 
other income, including significant profits from property development 
and development contributions, which CEC will apply to the 
development of Lines 1 and 2. However these income streams are still 
subject to uncertainty and CEC will require to act cautiously in applying 
them (by borrowing against them or otherwise) to make a contribution 
to the tram project until that uncertainty diminishes. The uncertainty will 
be eliminated gradually over time as the impact of service integration 
for trams and buses becomes clearer, the modelling of patronage and 
revenues becomes further developed, property development plans 
become more tangible and the anticipated operating cash flows from 
Lines 1 and 2 are proven during operations.  
  

7.5 Milestone funding approvals  
 
7.5.1 Consistent with the application of the phased approach to procurement 

described at section 4 above, the funding for implementation of Lines 1 
and 2 is being approved and released to tie in three stages as follows:    
 
• August 2005 - Funding has been approved for the period 1 April 05 

to 31 March 06 including design services and associated site 
investigation (under the SDS contract), the development of a 
refined Integrated Transport Model (under the JRC contract), 
market consultation on the procurement strategy and the 
development of tender documentation for the infrastructure and 
vehicle contracts. 
 

• March 2006 – Subject to Royal Assent, funding will be approved for 
activities during the period from 1 April 2006 to 30 June 2007, the 
latter being the programmed date for commitment to the main 
infrastructure and vehicle contracts. This funding approval will 
follow submission by tie of an Outline Business Case in an agreed 
form at the end of February 2006. The activities so funded will 
include continuation of the SDS and JRC contracts and, critically, 
significant capital expenditure on utilities diversion works and land 
purchases. Approval of the Outline Business Case will also 
constitute approval to issue tenders for the infrastructure and 
vehicles contracts assuming Royal Assent has been granted.   
 

• November 2006 - tie will submit a Final Business Case reflecting 
both the initial tender prices received and the outputs from the 
Integrated Transport Model with respect to tram revenues. At this 
point the phasing of the project will be confirmed in consultation 
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with CEC and SE and it may be necessary to adjust the approved 
funding for utility diversions and land acquisitions. 
  

• June 2007 - An update of the Final Business Case will be 
submitted in June 2007, following final negotiation of tender prices. 
At this point confirmation will be required for the balance of funding 
to deliver the project prior to award of the infrastructure and vehicle 
contracts.   

 
8. PROGRAMME 
8.1 The table below gives the key dates from the programme at which 

decisions and approvals for funding and to proceed will be sought from 
CEC and SE. The programme covers the period up to commitment to 
the main infrastructure and vehicle contracts. Note that in preparing 
this programme tie has assumed Royal Assent is given before the 
end of March 2006. Royal Assent is not in anyway taken for 
granted by tie or any other party involved in the project.    
 

8.2 This compressed duration programme is aimed at achieving minimum 
total inflated construction costs to deliver savings in terms of reduced 
inflation costs.  

 
Activity / milestone Dates
 
-  Commencement of design (SDS) and related 
activities  
Commencement of the SDS/JRC contracts is now on 
the critical path for delivery of the project and 
capturing the risk mitigation and therefore cost saving 
benefits of tie’s procurement strategy. 
 

 
Sep 05 

 
-  Royal Assent 
This is required before tie can commence utility 
diversions and before the tender documents are 
issued for the infrastructure and vehicle contracts.  
 

 
Assumed 
to be 
before 
end March 
06 
 

 
-  Confirmation of phasing plan 
-  Consult market on procurement strategy 
-  Selection of financing structure 
-  Draft TEL business model 
-  Progression of design by SDS 
These are the primary activities which will be further 
developed prior to issue of the OBC in February 
2006. The operational assumptions regarding Lines 1 
and 2, consequential changes to Lothian Buses 
operations and a high level business model for TEL 
will be completed. However, the OBC will not have 

 
Aug 05 –  
Jan 06 
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the benefit of the additional comfort the Integrated 
Transport Model will bring to the TEL revenue 
projections and will not reflect tender prices in respect 
of the infrastructure and vehicle contracts.   
 
 
-  Delivery of Outline Business Case (OBC)  
Which further refines phasing of the project to be 
tendered and the proposed funding structure 
(Conventional Funding or PFI) 
 

 
End Feb 
2006 

- Approval to issue tenders for infrastructure and 
vehicles contracts 
- Approval of funding for period to Jun 07  
Approval of the OBC is the milestone by which 
approval of funding is sought for implementation 
activities in their entirety up to award of the Infraco 
and Vehicles contracts in June 07 to include 
continuing design (including planning permissions 
and traffic regulation orders), critical utility diversions 
and land acquisition costs.  
 

End Mar 
2006 

- Issue of tenders for infrastructure and vehicles 
contracts  
- Award of framework contract for utility 
diversions  
 
- Initial return of tenders for Infraco and tram 
vehicle contracts 
 

April 06 
April 06 
 
Aug 06 

 
 

Activity / milestone Dates
- Delivery of Interim Final Business Case (FBC)  
During the tender period the output from the 
Integrated Transport Model will be received and the 
results built into the Business Case. Upon receipt of 
tenders in Aug 06 the Business Case will be updated 
again to reflect the tender prices received.  
 
The delivery of an Interim Final Business Case in 
November 2006 will serve to confirm that the 
assumed phasing of the project continues to be 
affordable and that the updated revenue projections, 
integrated into the TEL business plan, still reflect a 
supportable financial case for the project. Any 
adjustments to the phasing of the project will be made 
at this point before proceeding to a second tender 
stage and negotiation with the short listed tenderers. 
 

Nov 06 
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- Tender assessment and negotiation   
   
 

Sep 06 – 
June 07 
 

- Deliver updated FBC to reflect final negotiated 
tender prices 
- Award of infrastructure and vehicles contracts 
 

June 07 

 
8.3 The current tie programme also indicates a 36 month construction 

programme from July 2007 to meet an operational date for the tram by 
mid 2010.This is a challenging timescale which will be constantly under 
review in detail up to the date of award of the infrastructure and vehicle 
contracts in light of the actual phasing plan adopted, the construction 
methods developed by tie and its contractors and the practicalities of 
limited sections of the Tram being operational prior to completion of 
both Lines 1 and 2 which is more likely to be during the year 2010.  
 
 

9. PROJECT GOVERNANCE 
 
9.1 Significant progress has been made recently with regard to the 

definition and implementation of governance arrangements for the 
project which are appropriate for the design and construction phase 
and which provide for effective consultation and decision making as 
between tie as project managers, TEL as eventual owners of Lines 1 
and 2, CEC as sponsors and part funders and SE as principal funders 
of the project. In addition, the full involvement of Lothian Buses and 
Transdev is critical.  
 

9.2 The key elements of the governance regime are: 
Establishment of a Tram Project Board (TPB) - Consisting of the key 
stakeholders who have influence in facilitating the development and 
delivery of the Tram Project including tie, CEC, SE and TEL together 
with Lothian Buses and Transdev (in attendance). The TPB exists to 
“champion” the best interests of the Tram project and will consider all 
aspects of the project having an impact upon scope, cost and 
programme for the project as well as those impacting upon local 
transport strategy or the application of local or central government 
policy. Members of the Tram Project Board will “champion” the best 
interests of the tram project within their respective organisations. 

 
Delegation of Authority to Tram Project Board and Tram Project 
Director - The intent is that the Tram Project Board will take over most 
of the authority vested in tie Limited through approved delegated 
authorities. These arrangements will change when the tie Board hands 
over formal responsibility to the TEL Board, who will inherit the 
responsibilities set out in the delegations. At that point, the tie Board’s 
responsibilities will be focussed on delivery under contract to TEL (see 
below). A designated individual within tie is the Tram Project Director 
responsible for all aspects of the project, including, but not restricted to, 
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procurement, design, development of Business Cases and funding 
sources (including funding from CEC and SE), parliamentary process 
and management of secondary consents (eg TROs and prior 
approvals), public consultation and external communication, land and 
property acquisition and construction. It is the responsibility of the Tram 
Project Director to report regularly and comprehensively to the Tram 
Project Board on programme, scope / quality and cost. 

 
Enhanced Project Control Procedures – Including but not limited to: 

 
• Cost control over expenditure are in place and being operated 

effectively, including monthly comparison of expenditure and 
outputs against budget 

• Change control for the documentation and progression of changes 
proposed to the scope, cost or programme of the project or 
otherwise which require approval as matters of policy. 

• Risk management   

• Stakeholder communication encompassing public consultation and 
external communication in relation to the parliamentary process. 

 
Plan for tie limited handover to TEL - This needs to be closely 
controlled to ensure continuity of experience and of processes. In the 
period until tie hands over to TEL, TEL requires to be populated at 
Board and senior management level and the Tram Project Board will 
take an active role in ensuring that this process is handled effectively. 
From the point of handover, tie will retain full delivery responsibility, 
contracted to TEL, and will therefore be able to minimise the actual 
level of disruption to the delivery process.  
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1. SUMMARY 
 
1.1 During 2005, extensive analysis has been undertaken in relation to the 

scope and funding for Lines 1 and 2. That work was summarised in the 
Edinburgh Tram Progress Report dated September 2005. This paper 
serves as a supplement to that report and details the current status of 
funding for the project and explains how it is anticipated the position 
will now develop.   

 
1.2 What follows in this paper is consistent with the process of confirming 

scope and funding between now and financial close in June 2007 
which was detailed in the September paper.  

 
1.3 Section 2 describes the factors which will determine the final level of 

financial contribution to the capital costs of the project which CEC will 
be able to offer. This decision will revolve around an appraisal of the 
tram related income streams which will fall to CEC in the future, 
principally surpluses from operations, income from land and 
development and advertising related income (i.e. not general funds or 
Council Tax). CEC has to assess considerable risks in determining 
how much of a contribution it can make now against these future 
income streams even if the development and procurement process 
provides for rigorous management of such risks as the project 
progresses. CEC must also examine appropriate mechanisms, 
including borrowing flexible borrowing facilities, which will enable it to 
further manage the risks of making this contribution. As a benchmark 
CEC is considering an inflated contribution of £45m towards the initial 
capital costs subject to further analysis and discussion of risks in the 
period up to the final funding and scope decision.    
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1.4 Section 3 examines the nature of the grant funding from the SE and 
explains why indexation of the grant should represent an acceptable 
proposition. It further explains the circumstances in which the SE is 
considering enhancing the nominal value of the grant in response to an 
improved economic case rather than just responding to the impacts of 
inflation. If the SE grant of £375m were fully indexed at the same rate 
of inflation imputed into the capital cost estimates it would amount to 
some £490m. There are also risks in relation to the capital costs and 
again the development and procurement process being followed 
provides for effective mitigation of those risks.  

  
1.5 Section 4 sets out the current expectations with regard to total 

available funding and costs. Consideration is given to the phasing 
options which will be considered. The sum of the assumed CEC and 
SE funding above is £535m. This is highly unlikely to deliver the whole 
of Line 1 and Line 2 in a single phase which would cost £634m. On this 
basis it may prove possible to construct the entire network excluding 
Newbridge as a first phase at a cost of £575m subject to some further 
enhancement to the funding package available and effective cost and 
risk management reducing the level of initial tenders received for the 
infrastructure and vehicle contracts. If the principles of Optimism Bias 
were to be applied in making a funding decision now it is almost certain 
further phasing of the construction would need to take place.  

 
1.6 The development and procurement strategy being followed provides 

the flexibility to deliver a significant and sustainable first phase should 
the total funding package be in the order of magnitude outlined above. 
This would always be subject to the demonstration of economic viability 
of any such first phase and the various configuration options are being 
fully tested over the coming year. Where elements of Lines 1 or 2 are 
deferred to future phases, it would remain CEC’s intention to complete 
the construction of the entire network subject to fulfilling the overriding 
objective that the tram combined with bus operations under TEL, 
presents a high probability of delivering revenues sufficient to cover 
operating and maintenance costs and represents the best value for 
money public transport solution for Edinburgh.  

 
1.7 Although it may be important to make a short term decision with regard 

to the assumed first phase of Lines 1 and 2 to be constructed, and 
some certainty in this regard would be of great benefit to the execution 
of tie’s procurement strategy, it remains sensible that the final decision 
should be taken in the period up to financial close in late 2006 / early 
2007 at which time the decision will be better informed by:  

 
• Firm tender prices for the vehicles and infrastructure contracts 
• Further development of operating parameters in conjunction with 

system design 
• Further development of patronage and revenue projections for tram 

and the integrated tram and bus network which reflect the most up 
to date modelling available 
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• Integrated transport modelling as between Tram, Lothian Buses 
and EARL (also recognising the interfaces with other operators) 

 
1.8 Finally, the veracity of the cost estimate for the project is crucially 

dependent on 1) the continued effectiveness of cost control through the 
project governance process ; 2) the continued execution of tie’s 
procurement strategy to mitigate risks ; and 3) adherence to the 
programme to mitigate further inflationary increases. This means that in 
order to avoid increases in costs, approvals and funding would have to 
be granted on time to allow the continued development of the project and 
the issue of tenders for the infrastructure and vehicle contracts which will 
deliver the desired level of certainty with regard to costs in late 2006. By 
this means, costs will be kept within present estimates and will also carry 
low risk of escalation after contractual commitment is finally made in mid-
2007.  

 
2. CEC CONTRIBUTION  
 
2.1 CEC will make a contribution to the capital costs of the project 

structured in a manner which achieves acceptable risk management. 
However CEC must balance its desire to support the project with its 
fiduciary responsibility to manage its affairs prudently.  

 
2.2 CEC does not have the financial capacity to contribute to capital costs 

beyond the level of risk-sharing which it can bear and more specifically 
considers it can only contribute such amounts as it can reasonably 
expect to fund from future tram related income streams and receipts 
(i.e. not from general funds or from Council Tax). The anticipated 
sources of such receipts were reported during the preliminary stage 
and are principally as follows: 

 
2.2.1 Surpluses from tram operations – The financial projections for the tram 

reflect that it will generate sufficient farebox revenues to cover 
operating costs and lifecycle (heavy maintenance) costs and provide a 
surplus over the 30 year planning horizon. However, by their nature the 
patronage projections underpinning these revenues are subject to 
uncertainty and CEC will retain the risks associated with these 
revenues. CEC’s risks are principally mitigated by: 

 
• The early involvement of an experienced operator (Transdev), 

Lothian Buses and the considerable experience in the commercial 
development and operation of Tram systems assembled by tie and 
its advisors. 

• The planned integration of the tram and bus networks under 
Transport Edinburgh Limited (TEL) in a manner which maximises 
revenues and operating efficiencies between both modes of 
transport. 

• Control over public transport policy in the City of Edinburgh 
including fares policy for the tram in the context of an integrated 
tram and bus network. 
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• The failsafe procurement approach under which, in the event of an 
insurmountable affordability gap, that part of the network most likely 
to be financially sustainable in conjunction with the bus network will 
be constructed as a first phase. 

 
The establishment of the integrated bus and tram network is now 
gathering pace with the establishment of TEL and population of its 
board and governance structures. The further development of TEL and 
its business plan will be a continuous process up to financial close in 
mid 2007 and thereafter up to the commencement of tram operations 
and the implementation of an integrated tram and bus network in 
Edinburgh. 

 
One of the most tangible workstreams now commencing is the 
development of the current patronage and revenue projections for tram 
into a more explicit patronage and revenue projection for TEL. The 
detailed modelling work is being carried out under the Joint Revenue 
Committee contract which commenced in September 2005 and is 
being overseen by a group of all the major stakeholders in the project 
including TEL and Lothian Buses. The output from this work, 
programmed for the summer of 2006, will inform the final decisions on 
scope, funding, risk and affordability for the tram project by CEC and 
SE in the autumn of 2006.   

 
2.2.2 S.75 contributions of land - The negotiation by CEC planning officials of 

land contributions from land owners along the tram routes has 
continued apace during the Parliamentary process. These agreements 
will not however be finally concluded until such time as the project has 
received approval to proceed and the scope is certain. These 
agreements must also remain subject to normal commercial 
confidentiality. The estimated value of such contributions, including 
CEC’s own land holdings which form part of the tram routes, is £13m in 
2003 prices and £17m in inflated terms and is a direct offset against 
the estimated capital costs which are inclusive of the value of these 
land holdings. 

 
2.2.3 CEC owned development sites - The assessment of the potential to 

generate profits from CEC owned sites adjacent to the Tram lines has 
continued and tie is progressing discussions with EDI, a Council 
owned property development company, to confirm the potential of 
these sites and put in place the commercial arrangements by which 
that value can be realised. The total profit such sites may yield for tram 
funding is estimated to be up to £5m in 2003 prices. The inflated value 
of the profit will depend upon the anticipated timing of development and 
this cannot yet be determined with any degree of certainty. The transfer 
of these sites to tie/EDI will not take place until the scope of the tram 
project is reasonably certain and this stream of work will continue up to 
the commencement of tram operations and beyond.    
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2.2.4 Developer contributions – In 2004, CEC implemented a formula based 
system of calculating contributions from developers in respect of new 
development adjacent to and therefore benefiting from the tram routes. 
To date the application of this policy has yielded agreements which will 
secure several million pounds in contributions when the tram network is 
completed. The policy also provided for specific negotiation of 
contributions in respect of large-scale developments such as those 
contemplated in the north of Edinburgh at Granton and Leith. 
Negotiations with the landowners in question have progressed, but 
again have not yet been concluded and must remain commercially 
confidential. It is conservatively estimated that developers contributions 
will average some £1m per annum in 2003 prices over the planning 
horizon for the tram network but this is naturally subject to considerable 
uncertainty. tie and CEC are now embarking on a further development 
of these estimates and the possible timing of such contributions in the 
context of the Local Development Plan.     

 
2.2.4 Advertising income – Further professional advice received by tie has 

confirmed that the previous estimate of between £0.3m and £0.7m in 
2003 prices is more than reasonable when benchmarked against 
advertising revenues generated from other tram networks (adjusting for 
scale). It is also probable that the potential for advertising revenue will 
in due course be addressed for the integrated business of tram and 
buses operating under TEL. The detailed commercial negotiation of 
this income stream can only take place between much closer to the 
commencement of tram operations in 2010.         

 
2.3 There are therefore potential sources of income which CEC might 

utilise to fund a contribution to the costs of the tram. However, there 
are risks and uncertainties to be measured when assessing the level of 
contribution that might be made to the initial capital costs. For the 
purposes of discussion with SE the total inflated (i.e. indexed) value of 
CEC’s contribution to the initial capital costs of project has been 
benchmarked at £45m (including the value of S75 land contributions). 
It must be stressed that this does not represent an agreed sum and is 
subject to change as the business case develops over the next year 
and the outcome of the JRC modelling and initial tender prices for the 
main infrastructure and vehicle contracts become available. It is also 
fundamentally dependent upon the funding from SE being of a level 
sufficient, in the view of CEC, to construct a viable and extensive tram 
network as a first phase.  

 
2.4 There exist a number of options to structure the final agreed funding 

support by CEC in such a way which helps balance its desire to 
support the project with its fiduciary responsibility to manage its affairs 
prudently. These arrangements could take the form of a financial safety 
net whereby SE provides either temporary or permanent underwriting 
of some of the risks CEC is bearing in relation to future operations and 
other income. Detail consideration of such arrangements between CEC 
and SE is yet to take place.    
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3. SE GRANT  
 
3.1 The current committed grant from SE toward the tram project is £375m 

subject to the delivery of a final business case which demonstrates 
value for money both in terms of net economic benefits and financial 
viability of the network.  This is in addition to the funding the Scottish 
Executive has provided for the Private Bills for the tram system. 

 
3,2 The original City of Edinburgh Council Preliminary Business Case for 

the Integrated Transport Initiative dated 30 September 2002 clearly 
anticipated that the £375m which was in 2002 prices would be indexed.   

 
It is a fact that whilst the costs of the project have been subject to 
normal inflation, there has been, as yet, no commitment by the SE to 
index the grant to reflect the impact of inflation. SE are now considering 
the question of indexing and there is a reasonable prospect that, 
subject to the same value for money pre-requisites, it will be 
constructively addressed. 

 
3.3 There are a number of additional new dimensions to the design of the 

Tram network compared to the case put forward in the 2002 PBC. 
These include:  

 
• The capital costs of the network were extensively re-evaluated in 

2003, reflecting the agreed routing following extensive public 
consultation in mid-2003 and more detailed cost analysis than was 
available to support the 2002 PBC. This produced a robust basis for 
the submission of the Bills in December 2003. Benchmarking 
against existing and planned schemes in England coupled with 
further review of capital costs by tie’s own professionals, its 
advisers and by the consulting firm Arup on behalf of the 
Parliamentary committees have re-confirmed the capital cost 
estimates as sound.  
 

• In Spring 2003, the Treasury implemented new guidelines for 
capital cost estimation including the concept of Optimism Bias as a 
means of ensuring early stage cost estimates were sound. Had this 
been applied to the 2002 PBC estimates, the capital cost presented 
to the Executive would have been some £150m higher. It is not 
possible to be definitive about what effect the application of 
Optimism Bias in the 2002 PBC may have had on anticipated grant 
support. It does however seem reasonable to assume that it would 
have been taken into account in determining the committed amount 
of grant.  
 

• The critical importance of developing a fully integrated transport 
network is now much better understood. Successive reports have 
highlighted this as a key driver of light rail scheme benefits and 
financial stability. Edinburgh’s approach has been well-documented, 
but it is important to recognise that the work involved in designing 
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such a system is substantial and has only recently commenced at a 
detailed level. The City of Edinburgh Council’s 91% ownership of 
the shares of Lothian Buses requires that the financial effect of the 
tram on Lothian Buses be carefully evaluated. This requires a 5-10 
year view of bus service patterns, capital funding requirements and 
fare levels. These features were not well-developed when the 2002 
PBC financial model was compiled, but are now receiving detailed 
attention. In addition, tie can only work within present legislation, 
which requires that we achieve a very delicate balance between 
integration activity and compliance with competition legislation. The 
design of an integrated service pattern, with all the benefits it will 
bring, will undoubtedly result in a different (and possibly materially 
different) pattern of tram revenues and operating costs. The 
outcome will however be considerably more reliable as a basis for 
financial projections. In addition, secondary legislation to bring the 
tram system into the Scottish National Concessionary Travel 
scheme will be required. 
 

• The procurement structure already partly implemented has all the 
features of current best practice, providing further assurance to the 
robustness of the plans. In particular, the early involvement of 
Transdev, the phased approach to design, the separation of 
revenue risk from capital cost tenders, the separation of utility work 
and the dual procurement approach to system construction and 
vehicle acquisition will all contribute to risk mitigation, competitive 
tendering and control of cost. This approach had been developed to 
only an outline level in late 2002.  
 

• tie has had the benefit of input from the prospective operator, 
Transdev, in addressing these complex matters since mid-2004.  
 

• Finally, the Tram Bills have both received parliamentary stage 1 
approval, but in both cases the adequacy of funding has been 
flagged as requiring further examination.  

 
3.4 Even with a substantial contribution from CEC, SE will still be 

contributing most of the funding for the capital costs.. The risks of 
capital cost escalation are mitigated by the following factors: 

 
• The procurement strategy developed by tie to deliver a value for 

money Tram network taking full cognisance of the lessons learned 
from the procurement of other public transport projects. 

 
• The process by which the Executive will approve progress of the 

project at various stages only after being satisfied by tie and CEC 
as to the continuing adequacy of funding headroom during the 
progress of design, phasing definition and receipt of tenders. 
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• The continuing right to satisfaction that the extent of the tram 
network being delivered represents good value for money with 
respect to the level of investment. 

 
• The rigorous regime of cost control being implemented by tie with 

its advisors and CEC to manage the design and construction 
process. 

 
 
3.5 The progress since the 2002 PBC was prepared is considerable. 

However, major new dimensions have been identified and the financial 
structure supporting the tram project must accommodate these factors.  

 
3.6 If the SE grant of £375m were to be indexed at 6%, the same rate of 

inflation imputed into the capital cost estimates for the project, it would 
amount to some £490m. Again it must be stressed that this does not 
represent an agreed sum and is subject to change as the business 
case develops over the next year and the outcome of the JRC 
modelling and initial tender prices for the main infrastructure and 
vehicle contracts become available. 

 
4. CURRENT POSITION OF FUNDING v COSTS 
 
4.1 The process of reaching closure on the final funding package for the 

tram and the level of contingency and risk mitigation planning being 
implemented is detailed in this paper and in the preceding Progress 
Report in September 2005. For the purposes of illustration in this 
analysis it is assumed that the final funding package will £535m 
comprising an indexed grant of c.£490m from the SE plus the 
benchmark contribution of £45m from the CEC.  

 
4.2 tie’s capital cost estimates are inclusive of a specified contingency of 

c10% and these estimates are the control budgets for management of 
the project. For the purposes of informing affordability considerations 
only, as explained in the September 2005 progress report, under HM 
Treasury guidelines consideration must be given to the impact of 
Optimism Bias which could currently add up to 14% of the base cost 
estimate to tie’s capital cost estimate.  

 
4.3 The background or implications of Optimism Bias are not in any way 

disregarded here, but to be consistent with the historical development 
of funding and cost estimates on the project it is assumed for the 
purposes of this analysis that the tender prices received next autumn 
are comparable with tie’s control budgets. The conditions precedent for 
this eventuality include timely receipt of approvals to proceed with the 
project, the execution of tie’s procurement strategy in accordance with 
programme and the effectiveness of the project’s governance 
procedures in controlling the scope of the project. Note that at the point 
of financial close the calculated level of Optimism Bias might be 
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expected to be contained within the level of the specified contingency 
included in tie’s control budgets.  

  
4.3 tie’s control budget to complete the full Line 1 and Line 2 network to 

Newbridge is £634m and therefore is unlikely to be affordable as a first 
phase from funding which is reasonably visible even if the SE grant is 
properly indexed.   

 
4.4 If the Newbridge section of Line 2 were deferred until further funding 

became available then the capital cost estimate for the first phase 
would be £575m. This is closer to the assumed funding sources and it 
is widely recognised that until development in the Newbridge area 
leads to increased patronage, the construction of the Newbridge 
section of the network will lower the probability of the network as a 
whole being  financial viable. Affordability of this network as a first 
phase would require the identification of a further £40m of visible 
funding prior to financial close.  

 
4.5 Beyond the deferral of the Newbridge section it is not possible for tie to 

be definitive at this stage as to which section(s) might be deferred 
should this scenario arise. However the factors to be considered 
include : 

 
• The net economic benefits in relation to a series of alternative 

phasing options will be developed fully whilst progressing the 
procurement strategy.  

• The financial viability of each of the network options being 
considered both in isolation and, very importantly, in the context of 
combined tram and bus operations under TEL. 

• The optimisation of the public transport network in Edinburgh as a 
whole. 

• CEC’s wider aspirations for factors such as development and social 
inclusion. 

 
A final important element of capital cost control is the degree of 
certainty of execution which underpins the tendering process in 2006. 
Tenderers can be anticipated to add risk premia to their pricing in the 
absence of such reasonable certainty. Accordingly, tie, TEL, CEC and 
the SE will be working closely together in the months ahead to 
minimise the extent of scope uncertainty within the funding which the 
principal funders are prepared to put forward. A final conclusion will not 
be reached until Financial Close in mid-2007 but the tender process 
will be a key part of the overall approach to achieving an extensive but 
affordable network.  
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ANNEXE 6   
 

Response 5 
 

Response to the additional information requested by the Committee in 
its letter of 17 October 2005 in respect of the progress report submitted 
by the promoter in respect of the undertaking to the Preliminary Stage 
Report in relation to the Estimate of Expenses and Funding Statement  

 
 
Future Costs 
 
Question 1 
 
1. Paragraph 7.1.1: Can clarification be provided as to why it was not 
considered appropriate for inflation to be included in the original cost 
estimates, given that subsequently adding this would lead to a perception that 
costs have risen? 
 
Promoter’s response 
 
It is standard practice to present the cost estimates on publicly funded 
projects in base dated prices, in the case of the Tram project Q2 2003 prices. 
There are many reasons why this is the case – probably foremost being the 
inherent uncertainty in forecasting inflation compared to estimating costs 
based on historical price data and the difficulty in estimating an inflated cost 
estimate in the absence of a reasonably certain timetable for the project. It is 
indeed unfortunate that this leads to a perception that costs have risen as it 
has done on more than one project. tie has maintained inflated cost estimates 
in parallel with the base dated cost estimate from the outset – at the 
preliminary stage the Committee’s advisors (Ove Arup) examined both sets of 
cost estimates for Line 2 which subsisted at that time.      
 
Question 2 
 
2. Paragraph 7.1.2: Presumably, the allowance for an inflation rate of 6% 
reflects the current inflation rate in the construction industry? 
 
Promoter’s response 
 
The rate of 6% reflects tie’s prudent judgement of the historical and forecast 
impact of inflation over the period of the project. In arriving at this overall rate, 
tie has taken into account the particular inputs to the work such as steel 
where there has been a relatively high level of inflation since 2003. In arriving 
at this judgement historical industry inflation indices have been fully taken into 
account.  
 

 71



 

Question 3
 
3. Paragraph 7.1.2: Does the “total inflated cost estimate” include likely 

inflation up to the actual date that the project is completed?    
Promoter’s response 
 
Yes. The inflated cost estimate is a nominal figure i.e. it represents the 
forecast outturn expenditure when the project is complete. 
 
 
Question 4 
 
4. Paragraph 7.1.4: If the Treasury’s requirements are for an optimism 

bias of 24%, why did the promoter assume a specified contingency of 
approximately 10%? 

 
Promoter’s response 
 
Optimism Bias was developed by the Treasury as a means of mitigating 
against the tendency to underestimate the capital cost of public works. tie has 
always considered that because the cost estimates for the Tram project are 
well developed and are in most part based upon the outturn costs on similar 
projects, the specified contingency of 10% advised by our technical advisors 
will be adequate to deliver the project in the absence of any significant 
changes to the scope of the project or the timetable for its completion. We 
would anticipate that the calculation of optimism bias under Treasury 
guidelines will fall to 10% or less (the level of specified contingency) once the 
tenders for the main infrastructure works have been received in the autumn of 
2006.   
 
 
Question 5           
   
5. Paragraph 7.1.4: “The extent to which this contingency proves to be 
necessary will be dependant upon the number and value of changes to both 
scope and programme…”.  Can any indication be provided of the likelihood of 
all these contingencies being required? 
 
Promoter’s response 
 
tie anticipates that any requirement to increase the specified capital cost of 
the project (including the 10% contingency) would be a result of significant 
changes to the scope or timetable for the project as now before the 
Committee. A significant scope change could arise for example from: 
 

• A change in the level of service on the Tram – e.g. imposing a speed 
limit might necessitate additional infrastructure and vehicles to maintain 
the same level of service.  
• Change in the quality or extent of materials used in its construction – 
e.g. a lower noise limit might necessitate additional costs to implement. 

 72



 

• Significant new costs such as enhanced compensation provisions.   
 

A significant timetable change could be the result of an unexpected delay in 
progressing the project through the various approvals such as Parliamentary 
assent, funding approval, planning consent and traffic regulation orders. An 
effective governance regime has been put in place whereby potential or 
proposed changes to either scope or timetable are identified and the cost 
consequences of such are understood by all stakeholders and mitigating 
actions taken.   
 
 
Question 6 
    
6. Paragraph 7.1.4: What are the consequences for the financial viability 

of the scheme if the Scottish Executive and the CEC decides that there 
should be “visible funding” in respect of this additional contingency? 

 
Promoter’s response 
 
The strategy now being followed is that CEC and SE will not make a final 
determination on funding until after the initial tenders for the main 
infrastructure and vehicle contracts have been received in the autumn of 
2006. As explained in the answer to Q4, at that time we will have a degree of 
certainty with regard to the final cost the project such that the level of 
optimism bias required under the Treasury guidance should have fallen to a 
level at or below tie’s specified contingency. 
 
Question 7     
 
7. Paragraph 7.2.1: What indication has the Scottish Executive given that 

it is committed to funding costs associated with inflation?  If the grant is 
not indexed, how would the shortfall be met? 

 
Promoter’s response 
 
SE have indicated they are considering the question of indexing. The 
sequence of events now being followed is that SE and CEC will agree upon a 
total funding package with the benefit of the initial tenders for the 
infrastructure and vehicle contracts in the autumn of 2006. At that time the 
decision making process will also be informed by a further enhancement to 
the appraisal of economic costs and benefits of the Tram system, comprising 
Lines 1 and 2, operating as a network and the revenues and costs of 
operating such a network. If the grant were to remain fixed at £375m then 
CEC and tie would consider the options, facilitated by the terms of the tenders 
for the main infrastructure and vehicle contracts, to deliver Lines 1 and 2 in a 
phased manner providing always that each phase so delivered represented 
value for money in economic terms and a high probability of generating an 
operating surplus in its own right.   
Question 8 
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8. Paragraph 7.2.2: Can more detail be provided of the likely contribution 
that will come via the four sources identified in this paragraph?  If full funding 
does not materialise, are there likely to be council tax rises or any other 
charge imposed by the council to cover the shortfall? 
 
Promoter’s response 
 
It is not CEC’s intention to make contributions towards the capital costs of the 
Tram network which cannot be met out of future tram related receipts. It 
follows that it is not CEC’s intention to meet any funding shortfall out of 
general CEC revenues or from council tax rises. The total value of CEC’s 
cash contributions to tram development costs together with the value of land 
contributed (including S75 agreements) and reasonably certain development 
contributions can be estimated at £25m in inflated terms in the period prior to 
financial close in 2007. The potential for further CEC receipts from 
developers’ contributions, other property related development and the 
operation of Lines 1 and 2 are significant but still subject to uncertainty and 
CEC must determine a prudent level of borrowing or similar means of 
committing to a cash input to the project in 2006 to 2010 which will be met by 
those future uncertain receipts. CEC and tie will continue to examine these 
potential future income streams and the risks associated with them in the 
period up to the agreement between SE and CEC on the final funding 
package available for the project. 
 
Question 9 
 
9. The figures provided throughout paragraph 7 deal with capital costs; 

please specify whether there have been any changes to current costs 
and whether these are likely to impact on capital costs.   

 
Promoter’s response 
 
The business case analysis conducted by tie and its advisors reflects no 
significant changes to the forecast operating costs of Line 1, Line 2 or both 
lines combined.  
 
Phased Implementation 
 
Question 10 
 
10. Paragraph 7.1.2 provides an illustration of the total cost if the 

Newbridge section is delayed; are there are any other parts of the line 
2 network that could be delayed and, if so, have the likely savings been 
calculated? 

 
Promoter’s response 
Further options have been identified for delaying sections of Line 2 and of 
Line 1 and the potential capital costs which would be deferred by doing so. 
However there are a number of other factors which must be further developed 
prior to any decision to defer any part of Line 2 to a later phase including: 
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• The construction market’s view of the risks they will bear and therefore 
their price for constructing each section of Lines 1 and 2 – this will be 
much clearer when initial tenders have been received for the 
infrastructure contract. 
• The optimum operating parameters for each network configuration – 
Newbridge is easier to isolate in this regard but e.g. not building Line 2 
at least to the depot site at Gogar has implications for the operation of 
Lines 1 and 2 as a network and for the capital costs of doing so. 
• The implications for patronage and revenues of delaying further 
sections of Line 2 to later phases – e.g. airport patronage is a significant 
part of Line 2 patronage projections.  
• Completing Line 2 to the airport has strategic significance in the 
context of Edinburgh’s longer term development. Line 2 is integral to 
providing transport for the West Edinburgh Planning Framework which 
in which the SE designates the area of national importance to the 
Scottish economy.  
• The extent to which public transport demand could and should be 
effectively met by other means (e.g. buses) in the event of further 
phasing. 

 
In essence, the economic and business case appraisals for Lines 1 and 2 in 
isolation remain valid but SE and CEC wish to examine comparative 
economic and business case appraisals for different phasing options before 
committing to the funding package for the first phase of a network of both in 
late 2006.  
 
 
Question 11 
 
11. Paragraph 1.8: is it likely that profits from property developments and 

tram operating profits will cover the Newbridge shortfall? 
 
Promoter’s response 
 
As noted above, CEC will make a prudent determination of the level of 
funding for Lines 1 and 2 they can commit to at the outset having considered 
potential future income from developers’ contributions and operating 
surpluses from tram. There are still uncertainties with regard to these sources 
of income which make it difficult to conclude whether they will be sufficient to 
complete Newbridge or any other part of Lines 1 and 2 which may or may not 
be delayed beyond the first phase. tie’s preliminary analysis is the developers 
contributions over the life of the tram could be very significant if and when 
CEC’s  development aspirations for Edinburgh materialise. CEC will now 
examine the detailed mechanisms, including flexible borrowing facilities, by 
which this future income stream might deliver contributions to the upfront 
capital costs of the project in a prudent manner. What is clear from the current 
projections is that the Newbridge section on its own would make an operating 
loss until the development of west Edinburgh delivered the patronage 
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necessary to eliminate the need for subsidy from surpluses generated 
elsewhere.       
 
 
Question 12 
 
12. Paragraph 7.2.3: if the Newbridge section were to be deferred – 

bearing in mind the possible blight on affected parties – how long is it 
likely to be deferred for? 

 
Promoter’s response 
 
The pace of development in the entire west of Edinburgh is such that any 
interregnum is likely to be relatively short-lived. Emerging proposals for major 
housing development, new strategic commercial development and the 
expansion of Edinburgh Airport will offer significant opportunity for developer 
led and leveraged funding.  
 
 
Question 13      
 
13. Does the promoter envisage that the Newbridge – or any other – 

section may not ever be built?  
 
Promoter’s response 
 
It remains CEC’s intention to complete the whole of Lines 1 and 2 when 
funding becomes visible to do so. There have been no changes to CEC’s 
development aspirations for the west of Edinburgh or the benefits and 
aspirations identified in the STAG appraisal for Line 2 which would lead to a 
different conclusion.   
 
 
Question 14  
 
14. The Bill provides the power to acquire land 5 years from the Bill 

becoming an Act, but this time limit may be extended.  Does the 
promoter still feel that this period should not be extended beyond 15 
years (as discussed in the Subordinate Legislation Committee report)? 

 
Promoter’s response 
 
The Promoter is content that the general powers to acquire land need not 
extend beyond 15 years.  However, in that the financial position (and 
therefore the need, or otherwise, for phasing) will not be known until Autumn 
2006, it would be prudent and helpful to include specific powers within the 
Bill to allow extension of the powers in respect of the Line 2 route from 
Ingliston to Newbridge.  These specific powers could permit extension of the 
powers by Scottish Ministers for a further five years.  

 76



 ED2/S2/05/17/2 

 
EDINBURGH TRAM (LINE TWO) BILL COMMITTEE: 

NORWICH UNION LINKED LIFE ASSURANCE LTD (NULLA) 
 
Background 
 
1. During the objection period, Norwich Union Linked Life Assurance Ltd 

(NULLA) objected to specified provisions of the Edinburgh Tram (Line 
One) and Edinburgh Tram (Line Two) Bills. Both the Edinburgh Tram Bill 
Committees agreed that as NULLA had demonstrated that they would be 
clearly adversely affected, the objections could proceed to Consideration 
Stage. 
 

2. The Committees met jointly on 14 June to take oral evidence on NULLA’s 
objection.  However, due to time constraints, witness were unable to 
provide evidence and the Committees agreed to postpone evidence taking 
to a later date. 
 

3. This further meeting was held on 1 November, where the promoter sought 
clarification as to whether, under Rule 9A.9.3(c)1, NULLA continued to be 
adversely affected by the Bill given that NULLA’s assets had been 
transferred to Norwich Union Life and Pensions Limited (NULAP). It was 
the promoter’s view that this change was not merely cosmetic but a 
change of identity, and it asked the Committees to reject the objection 

 
4. After hearing oral statements from the objector and the promoter on this 

issue, the Committees agreed to seek further written evidence from the 
promoter and objector on whether NULAP can maintain the objection 
lodged in the name of NULLA. 
 

Written Evidence  
 

5. Written responses from NULAP and the promoter have been received and 
are attached in the annexes.  In its letter dated 7 November (annexe A), 
NULAP states that as a result of a company reorganisation, sanctioned by 
the High Court of Justice, NULAP received all the assets, rights and 
liabilities of NULLA, including the ownership of Rosebery House.  
 

6. NULAP also states that “this transfer was simply an internal corporate 
reorganisation.  NULLA and NULAP are associated subsidiary companies 
within the same Group of companies (known as the Aviva Group). They 
share the same ultimate parent company”. 
 

7. NULAP have provided (annexe B) a list of key milestones and dates, 
documenting the history of contacts between tie ltd and NULAP since 
September 2003. 

                                                 
1 “any objector whose objection has not been grouped with other objections under paragraph 
4 and whose interests, in the opinion of the Private Bills Committee, appear to be adversely 
affected by the Private Bill” 
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8. A response has also been received from the promoter (annexe C) which 

argues that NULLA is no longer affected by the Bill and, therefore, the 
objections in its name should be rejected.  It is the promoter’s view that 
“NULLA and NULAP are two distinct legal entities, separately incorporated 
and with different company numbers.  This is not a case of one company 
having simply changed its name”. 

 
Conclusion 
 
9. The Committee has received evidence that as a result of a company 

reorganisation, sanctioned by the High Court of Justice, NULAP received 
all the assets, rights and liabilities of NULLA, including the ownership of 
Rosebery House.  One of the rights that may be said to have transferred is 
the right to carry forward the objection lodged by NULLA.  In the 
circumstances of a corporate restructuring, the Committee may consider it 
reasonable to allow the new company to carry forward the objection.  

 
10. Corporate restructuring can be distinguished from a simple sale of the 

affected property itself, where only the property transfers.  In such cases 
the new owner has bought in the knowledge of the private bill and the fact 
that it is too late to lodge an objection.  Any objection lodged by the 
previous owner is personal to that individual, and for that reason it would 
not seem appropriate in such a case to allow the purchaser of the property 
to “adopt” the objection.   

 
Recommendation 

 
11. The Committee is invited to consider the correspondence in annexes 

A-C and agree whether NULAP can adopt and lead evidence on the 
objection lodged in NULLA’s name. 

 
 
Private Bills Unit 
November 2005 
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Annexe A 
 

OUR REF GSLE/NOR/65/50/NZH 
 
YOUR REF  
 
 

Clerks to the Edinburgh Tram (Line One) and 
(Line Two) Bills Committees 
Private Bills Unit 
The Scottish Parliament 
EDINBURGH 
EH99 1SP  
 
 
7 November 2005 

Dear Sir/Madam 

Norwich Union Life & Pensions Limited ("NULAP") 
Edinburgh Tram (Line One) and (Line Two) Bills 
Rosebery House, Haymarket Terrace, Edinburgh 
 
We refer to the Hearing on Tuesday 1 November 2005 at the Scottish 
Parliament when our clients, NULAP and their advisers, Jones Lang LaSalle, 
were due to give evidence in support of their objections to the Bills. 

We understand that clarification is sought by the Committees of NULAP’s 
entitlement to speak to the objections, which were originally lodged on behalf 
of Norwich Union Linked Life Assurance Limited (“NULLA”).  

We are pleased to confirm the following:  

1. All the rights and liabilities of NULLA were transferred to NULAP on 1 
January 2005.  

Specifically, for the avoidance of doubt, all assets, rights and liabilities 
of NULLA (including the title to Rosebery House and all rights 
pertaining thereto such, for example, any right to claim compensation 
for the damage inflicted by the Tram Scheme and any right to object to 
the Scheme) were transferred to NULAP. 

2. This transfer was simply an internal corporate reorganisation. NULLA 
and NULAP are associated subsidiary companies within the same 
Group of companies (known as the Aviva Group). They share the same 
ultimate parent company. 

3. Therefore, as the current owner of Rosebery House, NULAP is, self-
evidently, the party whose interests are “adversely affected” by the Bill.  
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4. Accordingly, pursuant to Standing Order 9A.9.3(c), NULAP is entitled 
to be invited (and the Committee “shall” invite NULAP) to attend the 
Committee proceedings to give evidence.   

4. Finally, as regards the chronology of events, the objections to the Bill 
were correctly lodged by NULLA prior to 1 January 2005 because 
NULLA was then the owner of Rosebery House. As at 1 January 2005, 
when all rights and liabilities of NULLA were transferred to NULAP 
(including the right to pursue the objection), NULAP succeeded to the 
right to pursue the objection  - and has done so  openly, and without 
qualification or objection from the Promoter, for over 10 months.    

For your file, we attach a copy of the Court Order evidencing the transfer to 
NULAP of all rights and liabilities of NULLA as at 1 January 2005. (Simply for 
your information, this transfer occurred by virtue of an insurance business 
transfer scheme pursuant to Part VII of the Financial Services and Markets 
Act 2000, and was sanctioned by the High Court of Justice, London by an 
Order dated 18 November 2004.) 

We look forward to receiving your confirmation in early course that NULAP will 
be allowed to pursue its objections to the Bill. Specifically, please confirm the 
date of the reconvened Hearing at which NULAP will be afforded the 
opportunity to present its evidence and to cross-examine the Promoter’s 
witnesses. 

This letter will be founded upon in Judicial Review proceedings, if necessary. 

Yours faithfully 
 
 
 
Maclay Murray & Spens  
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Annexe B 
Morley Fund Managers:   
Norwich Union Linked Life Assurance Ltd. / Norwich Union Life and Pensions Ltd. 
Rosebery House – Proposed Edinburgh Tram (Line One and Line Two) Parliamentary Bills 
Key Milestones & Dates 

  Description  Date 

  2003  

1 Event Publication of responses to Edinburgh Tram Line One and Line 
Two consultation exercise by TIE. 

September 2003 

2 Letter From TerraQuest Group to NULLA c/o Jones Lang LaSalle 
seeking clarification of NULLA’s Land Ownership at Rosebery 
House 

25 November 2003 

3 Event Management of Rosebery House transfer from Jones Lang 
LaSalle to Colliers CRE. 

December 2003 

  2004  

4 Event Parliamentary Bills for Tram Lines One and Two lodged with 
Scottish Parliament.  

28 January 2004 

5 Letter From Geoff Duke at TIE to NULLA inviting an all party meeting to 
discuss any issues relating to the proposals. 

4 March 2004 

6 Letter Julian Cobourne at Morley FM to Geoff Duke at TIE noting that 
Jones Lang LaSalle have been appointed to represent interests of 
NULLA in relation to the process 

25 March 2004 

7 Letter Formal objection to the Tram (Line One and Line Two) Bills 
submitted by Jones Lang LaSalle to the Private Bills Unit. 

26 March 2004 

8 Letter Confirmation of objection to Tram Line One being admissible 
received from the Scottish Parliament. 

30 March 2004 

9 Letter From Jane Sutherland at Scottish Parliament confirming that 
objection to both Lines One and Line Two Bills are admissible 

6 April 2004 

10 Letter From TIE to Craig Wallace at Jones Lang LaSalle indicating that 
TIE would be willing to discuss the content of our objections 
further. 

26 April 2004 

11 Meeting Meeting between representatives of TIE, JLL and Morley FM 
regarding objection to Bills. 

7 May 2004 

12 Meeting Scottish Parliament chaired meeting for objectors to outline Bill’s 
process. 

25 June 2004 

13 Meeting Meeting with JLL and Morley FM meet Rod Campbell of Network 
Rail to discuss potential synergies with their land at Haymarket 

2 July 2004 

14 Meeting Meeting between Craig Wallace of Jones Lang LaSalle and Julian 
Cobourne of Morley FM and Ian Spence, Aileen Grant and Karen 
Stevenson of City of Edinburgh Council regarding proposed 
Haymarket Master Plan.   

30 July 2004 

15 Letter Letter from Jones Lang LaSalle to Private Bills Unit at Scottish 
Parliament: supplementary representation to Edinburgh Tram 
(Line One and Line Two) Bills on the scrutiny of the accompanying 
documents.  

30 August 2004 
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  Description  Date 

16 Meeting Meeting of owners and consultants to the owners, of the adjoining 
properties at Haymarket Yards, organised and chaired by ICAS, 
and their agents Ryden. 

29 September 2004 

17 Letter From TIE to Craig Wallace at Jones Lang LaSalle, regarding Tram 
Line One Bill.  Confirming that objection has been classified as an 
objection to specified provisions of the Bill rather than to the Bill as 
a whole, and that the objection will be considered at the 
consideration stage. 

30 September 2004 

18 Letter From TIE to Craig Wallace at Jones Lang LaSalle regarding 
Edinburgh Tram Line Two Bill confirming that objection has been 
classified as an objection to specified provisions of the bill and 
accordingly will be considered at the consideration stage.  

30 September 2004 

19 Event  NULLA invited to present evidence to the Edinburgh Tram (Line 
Two) Bill Parliament Committee. 

3 November 2004 

20 Event NULLA invited to present evidence to the Edinburgh Tram (Line 
One) Bill Parliament Committee.  

9 November 2004 

21 Letter From Jones Lang LaSalle to TIE requesting clarification of a 
number of specific and general issues relating to the progression 
of the bill and the proposals in the vicinity of Rosebery House. (ref 
NULLA & Letter copied to Scottish Parliament Committees) 

19 November 2004 

22 Letter From TIE to Craig Wallace at Jones Lang LaSalle inviting further 
discussion of issues raised in JLL letter of 19 November at a 
meeting with TIE and their advisers. 

9 December 2004 

23 Letter From Kevin Murray of TIE (Project Manager of Tram Line One) to 
Jones Lang LaSalle outlining initial responses to points raised in 
JLL letter of 19 November, and in advance of 20 December 
Meeting. 

16 December 2004 

24 Meeting Between TIE (Kevin Murray), Dundas & Wilson (Trudi Craggs), 
Mott Macdonald (Gary Turner), Maclay Murray & Spens (Karen 
Gribben) and Jones Lang LaSalle (Craig Wallace). 

20 December 2004 

  2005  

25 E-mail From Jamie Davie at Norwich Union regarding transfer of NULLA 
to NULAP – copied to  JLL, MMS and Jennifer Sinclair at D&W 

7 January 2005 

26 Event Announcement by the Scottish Executive of £900,000 feasibility 
study into Haymarket Masterplan. 

19 January 2005 

27 Meeting Between TIE and NULLA representatives to progress discussions 
on outstanding issues and progression of legal ‘side agreement’ 
between parties 

23 February 2005 

28 Event Publication of the preliminary stage report for Line 2. 9 February 2005 

29 Event Publication of the preliminary stage report for Line 1. 16 February 2005 

30 Event Approval of preliminary stage report for Tram Line 2. 23 February 2005 

31 Event Approval of preliminary stage report for Tram Line 1. 2 March 2005 
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  Description  Date 

32 Letter Letter from Jones Lang LaSalle to TIE expressing disappointment 
at the lack of progress made in discussions made between both 
parties.  Reference to inadequate information, failure to deliver 
previously agreed deliverables and NULAP’s intention to seek to 
recover costs incurred in representing NULAP interests in the 
Parliamentary Bills. (ref NULAP & cc’d to Committee Conveners) 

10 March 2005 

33 Event Receipt of TIE’s draft noise and vibration policy. 17 March 2005 

34 Letter Jones Lang LaSalle to TIE referring to the lack of progress made 
between meeting on 23 February and the proposed meeting to be 
held on 23 March.  NULAP requested the meeting be postponed 
until sufficient information can be provided to allow meaningful 
discussion. (ref NULAP & cc’d to Committee Conveners) 

22 March 2005 

35 Event Jones Lang LaSalle agreed to attend a meeting with TIE and their 
Environmental Consultants ERM to listen to their proposed 
approach to deal with noise and vibration issues.  NULAP refused 
to send additional advisors on the basis of general lack of 
progress on other matters. 

23 March 2005 

36 Letter From Jones Lang LaSalle to TIE requesting information under the 
Freedom of Information (Scotland) Act 2002 in relation to route 
selection issues for the Tram Lines in the vicinity of Rosebery 
House. (ref NULAP) 

23 March 2005 

37 Letter From TIE to Craig Wallace at Jones Lang LaSalle regarding 
previous letters dated 10 March and 22 March and meeting on 23 
March 2005.  Letter provides explanation as to the lack of 
information provided and TIE’s view as to the level of detail 
currently available to develop a side agreement. 

14 April 2005 

38 Event Submission of witness summaries for Julian Cobourne and Craig 
Wallace, and proposed amendment for the Edinburgh Tram (Line 
1 and Line 2) Parliamentary Bills consideration stage. (ref to 
NULAP) 

22 April 2005 

39 Event Receipt of initial information from TIE as a result of a request 
under the Freedom of Information (Scotland) Act 2002 on 23 
March 2005. 

28 April 2005 

40 Event Receipt of additional information from TIE under the Freedom of 
Information (Scotland) Act 2002 – including minutes and e-mails 
relating to route selection issues in the Haymarket area. 

3 May 2005 

41 Event Receipt of noise and vibration assessment for Rosebery House 
from TIE – as prepared by ERM. 

10 May 2005 

42 Meeting TIE, D&W, JLL and MMS – to discuss progress on proposed draft 
heads of terms for NULAP 

12 May 2005 

43 Event Submission of detailed witness statements for Julian Cobourne 
and Craig Wallace to the Scottish Parliament for the consideration 
stage hearings (under name of NULAP). 

18 May 2005 

44 Event Receipt of first draft of side agreement between NULLA and TIE 
(CEC) 

16 May 2005 

45 E-mail From Gillian Smith at D&W to Gillian Ellis at MMS dated 26 May 
2005 asking when and how NULLA became NULAP 

26 May 2005 
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  Description  Date 

46 E-mail From Gillian Ellis at MMS to Gillian Smith at D&W dated 27 May 
2005 advising that all of the assets of NULLA were transferred by 
means of a Court Sanctioned Scheme and that D&W had acted in 
that matter and Jennifer Sinclair would be able to provide all the 
information required. 

27 May 2005 

47 E-mail Fom Gillian Smith to Gillian Ellis dated 27 May 2005 thanking for 
the information and advising that she would track it down internally 

27 May 2005 

48 Meeting Between TIE, Dundas & Wilson, JLL, MMS and Julian Cobourne. 
1st draft of proposed agreement discussed and actions re 
compensation letter and consultation process agreed (ref Draft 
minute prepared by TIE dated 13/06/05). 

6 June 2005 

49 Letter From Kevin Murray @ TIE to Caw @ JLL re acquisition of land 
and compensation 9ref to NULAP) 

7 June 2005 

50 Event Edinburgh Tram (Line Two) Committee Site visit to Rosebery 
House 

8 June 2005 

51 Letter From Mike Armstrong (CEC Conservation) to JLL requesting 
views on the draft design principles for Haymarket 

10 June 2005 

52 Event Proposed hearing for consideration stage of Edinburgh Tram 
(Lines 1 and 2) Parliamentary Bills – attendance by NULAP 
representatives but evidence not presented due to overrun of 
other objectors and committee business. 

14 June 2005 

53 Letter From JLL to Committee Convenors expressing dissatisfaction at 
continuing expense being borne by NULAP and the appearance 
and lack of presentation of evidence at 14 June Committee 
meeting. (ref NULAP) 

5 July 2005 

54 Letter From JLL to Mike Armstrong (CEC Conservation) requesting 
participation in the masterplan process for the Haymarket 
Interchange (ref NULAP) 

5 July 2005 

55 Event TIE launch the ‘Code of Construction Practice’ 5 July 2005 

56 Event TIE publish ‘Building Fixings Paper’ 8 July 2005 

57 Letter Response from David Cullum at (Scottish Parliament PBU) re 
expenses and to respond to JLL letter of 5 July 2005.  

19 July 2005 

58 Letter JLL to David Cullum (Scottish Parliament PBU) seeking further 
clarification on opportunity to claim expenses (ref NULAP) 

27 July 2005 

59 Letter From Ian Kendall (TIE Project Director) to CAW @ JLL confirming 
meeting arranged between NULAP and TIE officials on 10 August 

3 August 2005 

60 Letter Response from David Cullum (Scottish Parliament PBU) re 
expenses and NULAP appearance at 14 June Committee (ref 
NULAP) 

4 August 2005 

61 E-mail From Craig Whelton at MMS to Terry Shevlin at Scottish 
Parliament dated 8 August 2005 seeking advice re the process 
NULAP would have to go through in assigning their right to a 
purchaser in the event that NULAP went on to sell Rosebery 
House 

8 August 2005 

62 E-mail From Terry Shevlin to Craig Whelton dated 8 August 2005 
advising what the Committees would be looking for. 

8 August 2005 
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  Description  Date 

63 Meeting Between TIE, Mott MacDonald, D&W, JLL and MMS re alternative 
access / egress arrangements (ref to NULAP in accompanying 
documents) 

10 August 2005 

64 Letter From CAW @ JLL to Ian Kendall confirming that NULAP do not 
wish to pursue combined access / egress proposals at Rosebery 
House and seeking confirmation from TIE of progress on 
alternative arrangements. (ref NULAP) 

25 August 2005 

65 Letter From Ian Kendall of TIE to CAW @ JLL re proposed access / 
egress issues at Rosebery House (ref NULAP) 

25 August 2005 

66 Event Edinburgh Tram (Line One) Committee Site visit to Rosebery 
House 

8 September 2005 

67 Letters From JLL and MMS to TIE re compensation and consultation 
issues. 

10 October 2005 

68 Letter Initial response to letters referred to in 67 above from Andy 
Rosher at TIE (ref NULAP) 

25 October 2005 

69 Letter Second draft response to letters referred to in 67 above from Andy 
Rosher at TIE (ref NULAP) 

27 October 2005 

70 Letter Invite from Scottish Parliament to NULLA to present evidence to 
joint Committee on 1 November 2005 

27 October 2005 

71 E-mail From Andy Rosher of TIE to CAW @ JLL  indicating intention of 
TIE (regardless of outcome of committee meeting) to work 
towards an agreement between the promoter and NULLA 

1 November 2005 

72 Event Edinburgh Tram (Lines One and Two) Committee meeting – 
NULAP invited to present evidence (NULAP referred to in 
Agenda) and subsequently refused the opportunity due to 
confusion between NULLA and NULAP as objector 

1 November 2005 

73 Letter From Jackie Baillie MSP requesting details of discussions 
between Promoter and NULAP regarding the status of the 
objection. 

1 November 2005 

74 Event Final Stage of Edinburgh Tram (Lines One and Two) 
Parliamentary Bills 

November/ 
December 2005? 
Onwards 

75 Target Royal Assent of Edinburgh Tram (Lines One and Two) 
Parliamentary Bills 

Estimated End 2005 

  2006 onwards  

76 Target Commencement of Construction of Edinburgh Tram (Lines One 
and Two)  

Estimated 2007 – 
2009 

77 Target Edinburgh Tram (Lines One and Two) proposed to be operational Estimated 2009 
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Annexe C 
Response 9 
 

Edinburgh Tram (Line One) Committee 
Consideration Stage – Phase 1 

 
Response to the request for clarification in relation to the decision to 
suspend the evidence taking in relation to Norwich Union Linked Life 
Assurance Limited as detailed in the letter from Jackie Baillie dated 1 
November 2005 
 
 
1 As stated by Malcolm Thomson Q.C at the joint committee meeting on 

1 November 2005, Objector L1-091 and L2-025 is Norwich Union 
Linked Life Assurance Limited (“NULLA”), a company registered in 
England and having the number 00161274.   

 
2 The party who appeared before the conjoined Line One and Line Two 

Committees on 1st November 2005 was Norwich Union Life & Pensions 
Limited (“NULAP”), a company registered in England and having the 
number 03253947. 

 
3 NULLA’s objection was dated 26th March 2004 and was made on their 

behalf by Messrs Jones Lang LaSalle.  The letter of objection stated 
that they were representing NULLA “with regard to their property 
interests at Rosebery House, Haymarket Terrace, Edinburgh”.  By 
letter dated 30th August 2004 to the Private Bills Unit Messrs Jones 
Lang LaSalle again represented, under reference to their letter of 
objection dated 26th March 2004, that they were acting for NULLA. 

 
4 It is perhaps worth noticing that by letter dated 26th March 2004 NULAP 

objected to the Line 2 Bill in respect of an area of land in the vicinity of 
Edinburgh Airport and leased to a wholly owned subsidiary of National 
Car Parks Limited.  That objection (L-043) was made on their behalf by 
Messrs Rees & Freres. 

 
5 The Witness List and Summary, Witness Statements and Rebuttals 

lodged by Messrs Jones Lang LaSalle in respect of Rosebery House 
all bear to be on behalf of NULAP and contain no reference 
whatsoever to NULLA, far less any explanation of NULAP’s 
relationship to NULLA.  On the contrary, the Witness Statements 
appear to contain representations to the effect that the objector had all 
along been NULAP (please see paragraph 1.1.3 of Mr Cobourne’s 
Witness Statement and paragraph 2.1.3 of Mr Wallace’s Witness 
Statement). 

 
6 NULLA and NULAP are two distinct legal entities, separately 

incorporated and with different company numbers.  This is not a case 
of one company having simply changed its name.   
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7 The Book of Reference showed NULLA as the heritable proprietor of 
Rosebery House, and that remained the state of affairs when their 
objections to each Bill were lodged in March 2004.   

8 On 24th March 2005 a Notice of Title in favour of NULAP was recorded 
in the General Register of Sasines.  That Notice of Title narrated the 
fact that NULAP was now heritable proprietor of Rosebery House by 
virtue of an insurance business transfer scheme pursuant to Part VII of 
the Financial Services and Markets Act 2000 (c.8) (“the 2000 Act”) 
sanctioned by the High Court in England on 18th November 2004 and 
taking effect on 1st January 2005.  The 2000 Act makes provision for 
the regulation of financial services and markets.  Part VII is concerned 
with the control of business transfers in respect of both insurance and 
banking.  Part VII of the 2000 Act provides specifically for an insurance 
business transfer scheme, as therein defined, in respect of either the 
whole or part of an existing insurance business.  All such schemes 
require to be sanctioned by the Court.  That sanction process contains 
important safeguards such as establishing the appropriate margin of 
solvency in respect of the transferee.   

 
9 The effect of the insurance business transfer scheme sanctioned by 

the High Court was to transfer ownership of Rosebery House from 
NULLA to NULAP on 1st January 2005.  Details of that transfer were 
then recorded in the General Register of Sasines on 24th March 2005.   

 
10 Rule 9A.6 of the Standing Orders of the Scottish Parliament is 

concerned with objections.  Rule 9A.6.1 provides: 
 
 “An individual person who, or a body corporate or 

unincorporated association of persons which, considers that his, 
her or its interests would be adversely affected by a Private Bill 
introduced in the Parliament (an “objector”) may lodge an 
objection to the Private Bill during the objection period.”  

 
11 NULLA met that criterion in March 2004, but no longer does so now.  

NULLA is no longer heritable proprietor of Rosebery House and, in the 
absence of that heritable title, no interest of NULLA would be adversely 
affected by those parts of the Bills to which objections L1-091 and L2-
025 relate. 

 Rule 9A.6.7A provides: 
 
 “Where an objector lodges an objection after the expiry of the 

objection period but before the first meeting of the Private Bill 
Committee at Consideration Stage and the objection is 
accompanied by a statement by the objector explaining the 
delay in lodging the objection, the Private Bill Committee shall 
consider the statement and decide whether it is satisfied that – 

 
(a) the objector had good reason for not lodging the objection 

within the objection period;  
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(b) the objector has lodged the objection as soon as 
reasonably practicable after the expiry of that period; and 

 
(c) consideration of such an objection would not be 

unreasonable having regard to the rights and interests of 
objectors and the promoter.” 

 
12 NULAP could have invoked the terms of that rule by lodging an 

objection at any time between 1st January 2005, the effective date of 
the transfer of Rosebery House to them, and 15 March 2005, the date 
of the first meeting of the Private Bill Committee at Consideration 
Stage.  This NULAP failed to do.  

  
13 The result, in the submission of the promoter, is that NULLA is no 

longer qualified to object, and NULAP is not an objector, to either Bill in 
respect of Rosebery House.  The Standing Orders of the Scottish 
Parliament contain no provision which would enable NULAP to become 
a late objector at this stage nor, having regard to their missed 
opportunity to do so, would the result be in any way unfair.  

 
14 The promoter became aware of the use of the name NULAP rather 

than NULLA when the witness statements and rebuttals were being 
exchanged and at that point, prior to the first scheduled hearing for this 
objector, the issue was raised with the legal representatives of NULLA, 
Maclay Murray and Spens.   

 
15 Maclay Murray and Spens indicated on 27 May that there had been a 

transfer of assets by way of a court sanctioned scheme and on receipt 
of that information we raised the matter with the clerks, indicating that 
we considered that there had been more than just a change of name in 
these circumstances.  It should be noted that at the same time we also 
raised issues in relation to name changes/asset transfers of other 
objectors.    

 
16 Unfortunately NULAP did not give evidence on 14 June 2005 as 

originally scheduled due to the overrun in relation to other groups on 
that day.  Had they given evidence then this matter would have been 
raised at that time when the Promoter raised similar concerns with 
regard to another objector, CGM, although in those cases the Promoter 
was unclear as to the factual position prior to evidence being led.   

 
17 We understand however that this issue was brought to Maclay Murray 

Spens attention by the clerk in August. 
 
18  It should be noted that a similar situation arose in relation to the City 

Point building, also in the Haymarket area.  In this case, the building 
was sold during the preliminary stage of the Bill and accordingly prior to 
the end of the preliminary stage, the new owners, Kenmore Capital 
Edinburgh Limited, lodged an objection to the Bill.  This was 
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considered and subsequently rejected by the Committee at their 
meeting on 1 March 2005.   

 
19 The promoter has continued to meet with Jones Lang Lasalle, agents 

for both NULLA and NULAP, notwithstanding the procedural issues 
surrounding the objections by NULLA, as there are issues which need 
to be dealt with between the parties whether or not the objections are 
allowed.    

 
20 The Promoter having raised the issue timeously when made aware of 

the factual position prior to the hearing date on 14 June 2005 is not 
barred by subsequent actings from insisting on the point which is one 
of fundamental competency and consistency in the application of the 
Standing Orders of the Scottish Parliament.  In any event, the promoter 
should not be prejudiced by the procedural delay in hearing these 
particular objections.     
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