
  
Edinburgh Line 2 - Review of the Preliminary Financial Case/IM 116568 
22 November 2004 Page 1
 

 
\\EDN-APP-001\USERS\PUBLIC\!WORK PENDING\EDINBURGH TRAM (LINE TWO) BILL\ARUP'S RESPONSE TO 
PROMOTER'S REBUTTAL 22.11.04.DOC 

©Arup F0.13
QA Rev 9.4, 15 March 2004

 

1. INTRODUCTION 
This technical note responds to the Executive Summary and more detailed clarification prepared 
by the Scheme Promoter following the submission of the Arup report reviewing the Preliminary 
Financial Case, PFC, for Edinburgh Tram Line 2. We welcome the response prepared by the 
Scheme Promoter, and acknowledge some of the concerns highlighted in our report have now 
been satisfactorily addressed. However in our opinion, there are a number of areas highlighted in 
our report where additional clarification is still required. Furthermore, we have recommended a 
number of areas where the clarity of the business case would be improved if additional analysis 
was presented, or sensitivity tests undertaken. If required, we would be pleased to explain our 
findings and conclusions at a meeting with tie and their technical advisors.    

2. RESPONSE TO THE EXECUTIVE SUMMARY 
In paragraph 11 of the Scheme Promoter’s response, the relatively high demand and growth rates 
demonstrated by the Edinburgh model is linked to a number of factors including: 

• the relatively high level of public transport usage already in the Edinburgh area,  

• the expected growth in patronage to major locations on Line 2 including the airport, the Royal 
Bank of Scotland site and Edinburgh Park.  

However, this statement appears contradictory given other analysis presented in the PFC and the 
subsequent more detailed responses prepared by the Scheme Promoter. The patronage using some 
of the tram stops between RBOS and Edinburgh Park appears extremely conservative given the 
potential employment generation, whilst the low forecast passenger growth using Line 2 from the 
airport was previously highlighted. We discuss these issues in more detail below. 

3. OVERVIEW OF THE PASSENGER AND REVENUE FORECASTS 
There are five principal areas that require further clarification from the Scheme Promoter, namely: 

• the potential impact of the proposed Edinburgh Airport Rail Link (EARL) on tram patronage; 

• passenger growth from Edinburgh Airport; 

• the pattern of passengers boarding at some tram stops; 

• the asymmetrical journey time benefits particularly during the inter-peak; 

• potential impact on crowding.  

Further clarification and analysis of these issues would give better clarity of results in the PFC. 

3.1 Impact of the Proposed Edinburgh Airport Rail Link 
The impact of the proposed EARL on Line 2 patronage is examined as a sensitivity test in the 
PFC as part of a wider ‘worst-case’ scenario that also includes the impact of congestion charging 
and a competitive response from bus operators. In response to the Arup report, the Scheme 
Promoters claim that the impact of EARL, assuming a premium fare was applied, would not be 
‘particularly dramatic’ on Line 2, given the different route and service configurations of the light 
and heavy rail options. However, the Scheme Promoter acknowledges that the pricing strategy for 
EARL is still to be decided.  

At present, we are unable to endorse this conclusion.  
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We note that, as a result of EARL Line 2 revenues are reduced by 24% in 2011, with a 14% 
reduction in 2026. However if a premium fare is adopted, the impact is smaller, with a 9% drop in 
2011, and a 3% reduction in 2026. We would therefore challenge the statement that EARL does 
not have a particularly dramatic impact on Line 2 forecasts, especially if a premium fare is not 
applied.  

It is requested the Promoter provides details of the financial and economic appraisal for Line 2 
with EARL to confirm whether an operating surplus is generated if the competing heavy rail 
service was also operational. The revised economic Benefit Cost Ratio should also be calculated. 

This sensitivity should be undertaken with and without premium fares. 

Clarification should also be sought on the adoption of a premium pricing strategy for the heavy 
rail service. The assumptions underpinning the Line 2 study must be consistent with the 
methodology used to develop the EARL forecasts. The assumptions for the tram and the heavy 
rail must be consistent to ensure the synergies between these schemes are fully understood.    

3.2 Growth from Edinburgh Airport 
Arup highlighted the relatively flat growth to / from Edinburgh Airport between 2011 and 2026 
shown by the line loading graphs, particularly during the inter-peak and PM peak periods.    

In response, the Scheme Promoter has confirmed the growth in trips forecast by the LUTI / DAM 
model is 27% overall, but public transport trips to the airport will only increase by 6%. Following 
the publication of the White Paper ‘Future of Air Transport’ in December 2003, we believe this 
growth forecast significantly under-estimates the potential increase in airport related demand. The 
White Paper estimates that passenger usage at Edinburgh Airport will increase from the current 6 
million passengers per annum (mppa), to about 20mppa by 2031. 

Whilst we accept that much of the airport growth will occur outside the Line 2 corridor, the small 
change in airport demand using the tram between 2011 and 2026 appears counter-intuitive. 
Edinburgh city centre is currently an important trip end, particularly for business passengers. 
Given the economic growth forecast for Lothian, it would be reasonable to assume the number of 
trips between Edinburgh city centre and the airport would increase between 2011 and 2026.  

Furthermore, the worsening highway congestion should make the tram more attractive, relative to 
other modes. Consequently, the forecasts of tram patronage to / from the airport appears under-
estimated. 

It is recommended that the LUTI / DAM forecasts for the airport be updated to take account of the 
air passenger forecasts presented in the White Paper. The Scheme Promoters should provide 
further explanation to justify the flat growth rate in trips to / from Edinburgh city centre using the 
tram between 2021 and 2026. 

3.3 Pattern of Passenger Boardings at Selected Tram Stops 
Arup highlighted the very low usage of some tram stops, both in 2011 and 2026 including Royal 
Bank of Scotland, Edinburgh Park and Edinburgh Park Station. The Scheme Promoter claims the 
RBoS development could generate up to 80,000 trips per annum, depending on the impact of the 
Green Travel Plan, and the forecasts presented are a prudent estimate of this demand. It is 
understood that up to 3,000 employees could be located at the new RBoS headquarters.  

The line loading graphs illustrate the level of usage to RBoS in both 2011 and 2016 is very small 
(less than 25 trips per direction per time period), and is therefore unlikely to achieve the potential 
80,000 trips per annum. If the very small number of loadings is correct, it is therefore 
questionable that the infrastructure costs associated with constructing a tram stop at RBoS are 
justifiable.  
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We believe Line 2 would introduce an attractive public transport link to RBoS, and the forecasts 
presented by the Scheme Promoter are a significant under-estimation. The small number of 
passengers using Line 2 to RBoS, relative to the likely employment generation, suggests the LUTI 
/ DAM approach is significantly under-estimating potential demand. It is recommended that an 
alternative methodology be adopted that provides a more realistic assessment of the likely 
patronage using the RBoS tram stop.  

We do not accept the premise that none of the existing established light rail systems in the UK 
have a major park & ride facility. A number of examples of park & ride facilities associated with 
light rail schemes are operational within the UK including the Sheffield network, the Midland 
Metro in Birmingham and three sites associated with the more recently opened Nottingham 
Express Transit. In more detail, the Sheffield Supertram has several major park & ride sites close 
to the strategic highway network, including Halfway, Nunnery and Meadowhall. Furthermore, 
Midland Metro has recently opened Wednesbury Parkway to encourage park & ride trips, whilst 
the Tyne & Wear metro has significant numbers of park spaces at several stations.  

It is reasonable for Glasgow to form an important trip origin for park & ride trips from Ingliston. 
However, we are concerned that the distance from Glasgow to the Ingliston park & ride, together 
with worsening congestion on the M8 by 2026 may encourage some commuters to find alternative 
routes to work, thereby avoiding the Ingliston park & ride. This is an important consideration, 
given the number of longer distance park & ride trips as part of the overall forecasts. 

3.4 Journey Time Benefits 
The Scheme Promoter has provided a detailed explanation outlining the reasons why journey 
times in different directions may be significantly different, particularly during the off-peak. These 
highway journey time differences are a significant factor contributing to the user time savings. 
We accept the explanation that journey times could differ as a result of the differences in junction 
and link capacity for the inbound and outbound direction.  

However, we remain concerned that the impacts of trip re-distribution from Sector 9 generate a 
similar magnitude of journey time benefits compared with Sector 10 (Line 2 corridor). Whilst it 
may be reasonable for some trip re-distribution to occur given the positive impacts arising from 
the tram, we are concerned these changes may be over-stated. For example, Sector 9 is not 
immediately adjacent to Sector 10, and is therefore surprising why journey time impacts resulting 
from trip re-distribution are less apparent in other sectors more adjacent to Sector 10.    

3.5 Crowding Function 
The line loading diagrams produced by the Scheme Promoter indicates about over 2,000 
passengers per hour during the PM peak in 2026 compared with a theoretical capacity of 1,800 
per hour. The Arup report sought clarification whether a crowding model is incorporated. The 
Scheme Promoter has confirmed that a crowding function is used in LUTI to limit over-crowding 
on bus, rail and tram, and therefore the strategic public transport model takes account of 
crowding.  

However, it is apparent that a crowding model is not used in the more detailed assignment model. 
Since the introduction of a crowding model is both complex to introduce and calibrate, it is 
recommended the Scheme Promoter reviews the passenger loadings on both tram and bus in the 
2026 future year scenario. Clearly, if buses are less crowded compared with the tram, the 
likelihood of achieving the forecasts would be reduced.  

The crowding problems arise towards the end of the appraisal period, and could be alleviated by 
the introduction of additional buses to reduce over-crowding. Consequently, the impact on the 
financial and economic case should not be significant. 
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4. CAPITAL COST / FUNDING 
Specific comments, referenced to the paragraphs of tie’s response, are given below:- 

4.1.1 Paragraph 6 

Explanation is needed of what allowance tie has made for lifestyle refurbishment costs when they 
assessed net cash flow surpluses. 

 
The overall treatment of contingencies, optimism bias, etc, needs to be considered in a strategic 
manner and a decision made on whether or not such items should be included in the funding 
consideration at this stage.  Whilst there is no certainty that these sums would actually be 
expended, if they should arise at a later stage they would need to be funded.  It is, however, 
unclear where such funds would come from. Similarly, any future revenue shortfall might need to 
be considered in the current funding review.  The question arises as to whether this should still be 
considered if the risk is to be borne by the public sector. 
 
4.1.2 Paragraph 7 

The quoted reports on the overall funding situation were very selective and misleading, referring 
to worst-case scenarios if all possible elements such as contingency allowance, optimism bias, 
revenue risks and future replacement and renewals were to be included in the assessment of 
capital cost funding. 

 
In addition to this, it has been quoted in some quarters that there has been an erroneous double-
counting of the cost of the St. Andrew Square to Roseburn section by Arup due to this section 
being part of both lines and therefore resulting in an overstatement of the required funding by 
£43M (base cost) to £54M (cost including contingency and optimism bias).  This issue is 
addressed in more details below. 
 
It should also be noted that the above figures exclude any cost for replacement and renewals or 
revenue risk as detailed in Paragraph 4.11 of the Arup Report.  Such elements would further 
increase the amount of double-counting. 

 
4.1.3 Overall Cost/Budget 

From the above, it is clear that there has been considerable confusion on the adequacy or 
otherwise of the available funding in relation to the costs.  Hence, our understanding of the 
overall figures is given below to assist with clearly identifying these sums and to facilitate sound 
judgements being made on the elements of the costs to be considered in the funding review.  
 
It is important to stress that practically all of the funding/capital cost figures as given below come 
directly from tie documents. 
 
The total Executive Grant for Lines 1 and 2 is £375M, of which the Line 1 PFC assumes the use 
of £210M.  This would include for the St.Andrew Square to Roseburn section, and hence leave 
£165M of grant for Line 2 to the west of Roseburn, if both lines were to be built. 

 
In round terms, the costs for this western part of Line 2, as detailed in paragraph 4.9 of the Arup 
Report are:- 
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 Base 
Cost (M) 

Contingency 
(M) 

Optimism 
Bias (M) 

Total 
(M) 

Roseburn to 
Airport 
Airport to 
Newbridge 

172.4 
  

40.9 

14.6 
  

 3.5 

28.5 
 

 6.7 

215.5 
  

 51.1 

Roseburn to 
Newbridge 

213.3 18.1 35.5 266.5 

       
The Line 2 PFC assesses £7.5M as being available from land/section 75 monies, giving a total of £165 
+ £7.5 = £172.5M, but at this stage gives no details of any other funding which could be available.   
 
This funding of £172.5M would be just sufficient to cover the estimated base cost of £172.4M for the 
Roseburn to Airport part of Line 2, but there would still be the following additional potential costs to 
be funded from elsewhere:- 

 
  Roseburn to Airport Contingency £14.6M 
  Roseburn to Airport Optimism Bias £28.5M 
       £43.1M 

 
Should the Airport to Newbridge Section be proceeded with, none of the Executive Grant would 
remain available for this if Line 1 and the east part of Line 2 had been constructed.  The PFC cost 
estimates for Airport to Newbridge are:- 

         
  Base Cost                   £40.9M  
  Contingency                 £  3.5M 
  Optimism Bias                £  6.7M 
                                                                  Total      £51.1M 
 

The above figures take no account of other potential additional capital costs that may arise from 
any need to fund future replacement and renewals and any future revenue shortfall.  No accurate 
assessment of these elements can be made, but they could be up to £40M or £50M. 

 
Thus, if anything other than the base cost of the Roseburn to Airport section of Line 2 is to be 
allowed for, there would be a funding shortfall.  Depending of which, if any, of the additional 
factors, including Airport to Newbridge, is taken into account the shortfall could be anything from 
zero to well over £100M.  A strategic political / economic assessment is needed of the factors to 
be allowed for at this stage so that the adequacy, or otherwise, of the funding situation can be 
determined. 

 
4.1.4 Paragraph 44  

  As detailed above, it is to be determined which additional elements should be included in the         
 funding appraisal. 

 
4.1.5 Paragraph 45 

i)  The assessment of £51.7M that tie has made of the Replacement and Renewals Cost is not   
being questioned, rather whether the revenue would be sufficient to fully fund the cost of this 
work. 
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ii) As before, where would the funding to cover the cost of any excess of operating costs over   
revenue, that is, revenue risk, come from if not allowed for in the funding appraisal at this stage of 
the project? This would still need to be funded, even if retained in the Public Sector. 

  

5. RESPONSE TO THE FINANCIAL MODELLING AND FUNDING MECHANISMS 
We have reviewed the assumptions included in the NPV analysis following the comments 
included in the Response to the Review. In particular we have considered if tie was correct to 
incorporate the 1% indexation assumption.  

We agree that this is a conservative approach which we consider to be appropriate for this stage of 
the procurement process. It is most likely that the contract which is finally signed will not include 
a Unitary Charge which is fully indexed and the 1% assumption is approximately correct given 
the current stage of the analysis. Such an approach would provide a natural hedge against 
downside inflation scenarios and is therefore robust without the need for an RPI swap. As part of 
our original modelling we reconstructed tie’s calculations and we have validated the NPV 
calculation.  

At a later stage in the procurement process we would suggest testing this assumption using 
different inflation assumptions. The 1% assumption discussed above and the 3.5% real discount 
rate required by the Green Book do make the PFI and Hybrid options look more expensive than 
the Up Front Grant route. This may give the impression to a lay reader that might lead them to not 
to investigate the merits of the PFI and Hybrid options fully. We do, however, note the comment 
that PFI will be more fully investigated at the next stage. 

We have also revised our comments on the application of a 3% discount rate after the 30th year of 
the analysis. We can confirm that this is a matter of academic importance only and does not effect 
the conclusions of the report. That said we do not believe a 3% rate has been applied on these 
cash flows in the model supplied and should be applied in subsequent analysis. 

6. RISK ANALYSIS 
Contrary to tie’s response, we did not assert that OB uplifts should be higher. What was said was 
that, whilst DfT's related guidance was mentioned, its implications had not apparently been 
considered. What we essentially provided was a sensitivity test, estimating OB uplifts using 
alternative, but still recognised guidance. 

  
tie’s explanation for not underaking a QRA is not clear. We acknowledge that good risk 
management practice invariably involves complementary qualitative and quantitative approaches. 
We also recognise that the reliability of quantitative assessments increases as a project evolves. 
Our observation was concerned with ensuring an 'effective' quantitative element. Given that 
recognised guidance, including STAG, advocates complementing QRA with OB, it was surprising 
not to see a QRA, even at this early stage. QRA can be undertaken prior to resolution of detailed 
design issues. It simply means that it needs to be re-applied to reflect improved knowledge and 
hence greater certainty as the project evolves.  
 
Similarly, as long as care is taken to ensure contingencies for the same contributory factors are 
not included in both the OB and QRA, combining QRA & OB assessments should provide 
for greater accuracy. If QRA is undertaken properly, the same historical data/expert 
judgements should be used to judge risk likelihood & impact, whether using OB or QRA. 
However, we do say that, as long as the OB assessment is rigorous, the absence of a QRA is not 
significant.  
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Our comment regarding further definition of mitigation costs was not advocating '..drawing 
unnecessary & subjective judgements and uncertain assumptions..'. By not looking at the cost of 
mitigation for each risk, the likelihood of making unnecessary judgements and assumptions, and 
hence inaccurate estimates is surely increased. 

  

7. CONCLUSIONS 
The Scheme Promoter has prepared a useful technical summary responding to many of the issues 
highlighted in the Arup report that required clarification. However, we feel that further work is 
required in several areas, and the discussion in section 3 highlights these issues. Further work is 
needed to  

• assess the impact of EARL on Line 2 patronage forecasts; 

• update some of the underlying assumptions;  

• refine the methodology to forecast demand from selected tram stops;  

• assess the magnitude of overcrowding on adjacent bus routes in the future year scenario. 

• determine the overall cost of the project to be allowed for in the funding appraisal, with an 
explanation of where any additional funding would be obtained from. 

Some of these impacts, notably the introduction of EARL, or changes to the forecast passenger 
loadings at some tram stops could have a material impact on the PFC. 


