
 

The Transport Economist 
The Journal of the Transport Economists’ Group 

 

Editor Peter Gordon Volume 44 Number 1 
Spring 2017 



The Transport Economist Volume 44, Number 1  
Spring 2017 

 

Contents 
 

 Pages 

Reports of meetings   

Strengthening the links between 
appraisal and evaluation 

Danail Popov 1-12 

Crossrail 1 Baseline Evaluation Lynne Miles 13-21 

The use of the demand cap in 
appraisal 

Margot Finley 22-39 

   

TEG Committee 2017-2018   

 
Details of meetings are provided on our website at 
http://www.transecongroup.org/meetings.htm 



 

- 1 - 
 

Strengthening the links between appraisal and 
evaluation 

Danail Popov, Frontier Economics 

Arup 

25 January 2017 

Introduction 
Danail explained that the work he would describe had been 
carried out for the Department of Transport (DfT) and led by 
Kat Deyes. It had been carried over 4-6 months and completed 
a year earlier. 

Appraisal and evaluation 
Danail began by contrasting appraisal and evaluation: 

• Appraisal should provide an assessment of whether a 
proposal is worthwhile … options are created and 
reviewed, by analysing their costs and benefits. 

• Evaluation is an objective process of understanding how 
a policy or other intervention was implemented, what 
effects it had, for whom, how and why. Evaluations need 
to be tailored to the type of policy being considered, and 
the types of questions it is hoped to answer. 

Best practice is to carry out both! 
The National Audit Office had said that “Impact assessments of 
policies under consideration rarely include relevant learning 
from evaluation evidence.” The What Works Centre for Local 
Economic Growth had said that “Our review of the literature 
discovered a large number of ex-post evaluations that appear 
to live in a vacuum, with no attempt made to link the findings 
from these reports back to scheme appraisals.” 

The project 
The questions addressed by the project are shown in Figure 1 
and evidence was gathered in four steps, as set out in Table 1. 
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Figure 1: Questions addressed by the project 

 
Table 1: Evidence gathering 

Step Evidence sought from 
(9) interviews with 
experts 

Department for Transport 
Highways England 
ITS Leeds 
PTEG 
Transport for Greater Manchester 
Transport for London 
Université de Lyon 

(4) case studies Local transport: highway 
Local transport: public transport 
Strategic road 
Transformational rail scheme 

Department for 
Transport and 
Highways England 

Department for Transport (including 
Steven Finch, present at the meeting) 
Professor Henry Overman 
Highways England 

Department for 
Transport 
Academic Panel 

Transport economists 
Transport modellers 
Appraisal experts 
Evaluation experts 
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Tom Worsley added, in response to a question, that he 
understood that the Université de Lyon had also looked at the 
European Commission’s approach. 

The weak links between appraisal and evaluation 
Danail also listed a number of barriers which weaken the links 
between appraisal and evaluation, listed in Table 2. 
Table 2: Weakened links between appraisal and evaluation 

Barrier Effect 
Lack of 
evaluation 
capability 

Lack of availability of relevant training. 
Lack of awareness of full range of methods, tools 
and approaches. 

Appraisal 
iteration 

Appraisals, and the schemes they are assessing, 
evolve and change over time. It is not clear which 
appraisal data should be compared to outturns. 

Complexity 
in transport 
models 

Many models are complex layers of sub-models so 
the cause of discrepancy between forecast and 
outturn traffic could for many reasons. 

Difficulty 
accessing 
and reusing 
ex ante 
modelling 

Many models are outsourced, so rerunning is 
costly. They may not be maintained and may 
require inaccessible memory of previous analysis. 
Data and inputs may not be stored, which is 
costly. 

Governance Evaluation is resource-intensive to budgets, and 
buy-in from seniors is essential. 

Practical 
challenges 

Questions for the evaluation may not align with 
what is needed to inform appraisal. 
“Without scheme” assumptions may differ 
between appraisal and evaluation, hindering 
comparability. 

A question arose on the pitfalls of the complexity of models: did 
any particular types present specific difficulties? Tom Worsley 
said that there was a general issue of the detail or need to 
rerun models with up-to-date assumptions. Rail models had the 
added complexity that they often dealt with a detailed time 
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series of events, rather than a change followed by behaviour 
change and economic growth. 
Questions also arose on the issue of governance: 

• The Treasury Green Book sets out a clear “circle of life”, 
and the issue is failure to appraise. 

• Highways England recognises evaluation, which it has 
been doing for 25 years, through Post Opening Project 
Evaluation (POPE). 

• Despite POPE, it remains the case that we have to 
appraise, but we do not have to evaluate. 

The benefits of improving links between appraisal 
and evaluation 
Danail suggested that improved links would bring benefits in 
two main areas. 
Embedding evaluation at appraisal stage would: 

• clarify the theory of change; 
• facilitate consistency in the relevant assumptions 

(counterfactual or Do Minimum), to aid later 
comparability; and 

• prompt practitioners to store appropriate data and prepare 
contracts for the later user of models. 

Using evaluation to inform appraisals would: 
• identify where appraisal tools are systematically and 

materially mis-forecasting outcomes for future 
investigation; and 

• deliver learning to inform some of the key assumptions 
used to forecast outcomes at the appraisal stage. 

Recommendations for Department for Transport 
Three principal areas of recommendations are summarised on 
the next three pages. 
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1. Design and implement an appraisal handover pack as 
a method of passing forward appraisal information to the 
evaluator 
This will include: 

• Using actual data where feasible; embedded reference 
documents; key sources used (such as WebTAG version); 
links to folders where input and assumptions sheets are 
saved; and folders where outputs are stored. 

• A requirement to store all sensitivity test runs and 
scenarios, not just the central case. This could save the 
need for additional model runs as part of the evaluation, 
which can be very costly and expensive. 

As an example, the handover pack could be used to “red flag” 
areas for further investigation, as shown in Figure 2. 
Figure 2: Recommendation 1: implement a handover pack 
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2. Develop portfolio approaches for evaluation 
This will include: 

• Defining consistent approaches to evaluating portfolios of 
schemes, to identify areas where appraisal tools are 
systematically and materially mis-forecasting outcomes, 
and hence warrant further investigation. 

• DfT working with Highways England and local partners to 
explore ways in which the POPE programme and other 
evaluation series which use meta analyses (such as the 
evaluation of Local major schemes), could be adapted to 
generate further evidence to inform validity tests of 
appraisal modelling in a systematic way. 

Figure 3: Recommendation 2: develop portfolio approaches 
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3. Align evaluation work with appraisal evidence needs 
This will include: 

• Exploring how best to capture evidence and learn from 
evaluations to be able to inform future appraisal methods. 

• Repeating the process of engagement and consultation 
with DfT appraisal leads to identify, at a strategic level, 
other areas where evaluations can be used to fill 
knowledge gaps going forward. 

• Considering alignment of DfT-commissioned evaluations 
(which will be carried out for other main purposes) to 
ensure that they add value by delivering evidence that, 
where feasible, will inform WebTAG guidance and models. 

• Commissioning relevant evaluations and storing the 
findings systematically such that the evidence base can, 
over time, be translated into appraisal guidance. 

Figure 4: Recommendation 3: align evaluation with appraisal 
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The Department for Transport’s view 
Steven Finch, Head of Evaluation at DfT (see Table 1), 
commented briefly on the study. DfT accepts the study and has 
a monitoring and evaluation strategy: 

• It accepts the report and agrees with all the 
recommendations: it was embedding it in its processes, 
sharing it with contractors, and building it into guidance 
and tender specifications. 

• It was now looking at demonstrations, for example of 
handover packs. 

• The findings will go into the next WebTAG guidance, in the 
form of a module on “Benefits management and 
evaluation”. 

The report can be downloaded at 
https://www.gov.uk/government/publications/strengthening-
the-links-between-appraisal-and-evaluation. 

Discussion 
Gerard Whelan (KPMG) asked if the key link was between 
evaluation and the business case, rather than with appraisal? 
For example, did evaluation show whether something was 
deliverable, or whether the costs were well-managed? Would 
there also be links to the strategic case, or even to all five 
cases? Tom Worsley (ITS, Leeds) agreed, but asked on what 
evidence the business case is based. 
David Metz (UCL) noted that appraisal is getting more 
complex and elaborate, but evaluation does not yet validate it. 
Is the appraisal effort justified if it is never evaluated? Also, 
surely evaluation should be to find out “What happened?”, 
rather than just to check against the intended achievements? 
In areas such as land use change, the circle was still far from 
complete, and WebTAG was too complex. Danail agreed that 
emergent benefits and WEBs are rarely looked at, but was not 
sure whether and how appraisal could be simplified. Tom 
Worsley said that models could be simpler, but some, such as 
those for rail, needed a lot of detail to allow, inter alia, 
timetable validation and modelling, optioneering and 
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optimisation. Danail could see the merits of “less complex 
appraisal, more complex evaluation”. One concern was the risk 
that all change might be attributed to the intervention: there 
were often too few proper counterfactuals. 
Stephen Plowden asked if we need to start with identifying 
problems? Should we remember “Is your journey really 
necessary?” and look more at measures such as restraint and 
demand management? Was there also a problem of “group 
think” in interventions? Danail agreed that it was not possible 
to do everything. 
Dick Dunmore (Steer Davies Gleave) said that some of the 
issues raised in earlier questions had been addressed by the 
European Commission. The focus of European Commission 
interventions was sequential policy changes, rather than 
parallel physical schemes, but the “Better Regulation 
Guidelines” (and “Toolbox”) set out a process of defining a 
problem, devising options to address it, and then carrying out 
an Impact Assessment. Legislation typically mandated a post-
hoc evaluation around two years after implementation, or 
halfway through any transition period. In practice, problems 
often started to be visible soon after implementation, so many 
evaluations were followed immediately by a new problem 
definition and evidence-gathering to support an Impact 
Assessment for the next corrective action. Tom Worsley 
wondered how the Commission learned through this process. 
Dick conceded that this was a good point: the overall direction 
of travel tended to be determined by policy, with evaluation 
only informing implementation, rather than assessing the 
proportionality and effectiveness of future policy. 
David Jones (CEPA) asked whether Danail could cite examples 
of evaluation programmes with a good structure? Danail said 
that POPE was well-structured. Tom Worsley said that POPE is 
interesting. It had proved very useful for Highways England, as 
it enabled DfT to reassure the relevant Select Committees that 
the appraisal was “consistently about right”. However, the 
current forecasts are mostly pre-2008, and do not include the 
recession: recessions ought to be allowed for, if the Treasury 
would permit it. Someone who had worked on POPE at the 
Highways Agency said that the evaluation often identified 
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earlier faults which had already been fixed in the appraisal 
method. 
Chris Foster asked whether the response to the 2008 
recession should be new infrastructure building, as proposed by 
Keynes (and Stiglitz), when cost estimates for earlier projects 
such as the Channel Tunnel had been badly wrong. The 
Cameron government had never achieved the savings intended 
through austerity. There was a real risk of over-investment. 
Tom Worsley agreed that cost estimates were important, as 
on the current Great Western Main Line (GWML) electrification. 
Andrew Price (CH2M HILL) raised the issue of identifying a 
“decision date” on complex projects such as the Lower Thames 
Crossing. Chris Foster agreed that decision dates need to be 
published and documented. Dick Dunmore noted that the 
GWML electrification had emerged from an Intercity Express 
Programme (IEP) which had begun in 2005 and been evolving 
continuously for over a decade, with multiple decision dates in 
the process. Tom Worsley suggested that such tangled 
decision processes were bound to result in worse-than-
expected outcomes. Danail asked how IEP and GWML 
electrification could be evaluated. Tom suggested that perhaps 
we should evaluate the processes. 
Peter White (University of Westminster) noted that Modern 
Railways’ Roger Ford had questioned the approach to 
derogations on the technical standards applied to GWML 
electrification. His question, however, was whether evaluation 
should use the discount rates of 6-8% common at the time of 
evaluation, or those used now? Was the question “Would we 
have done it then if we had perfect information?” or “Do we 
consider it worthwhile now?” Tom Worsley pointed out that 
the M25 had been built “only as wide as Ministers dared”, 
rather than as wide as the forecasts required. Deliverability 
could override appraisal at the time of the decision. 
Jillian Beardwood was concerned at the difficulty of obtaining 
new data, or the funding for a proper programme of surveys for 
evaluation. Danail agreed. 
Jeremy Drew (Independent consultant) was concerned that 
we could descend into “economics navel gazing”. What about 
learning from evaluation about the impact of the design of the 
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project. Dick Dunmore noted that the Victoria Line had been 
appraised in 1963-5, but it was not until January 2017 that a 
binding capacity constraint had been relieved with a new exit at 
Victoria. Despite much better simulation modelling, might 
similar constraints emerge on Crossrail? Chris Foster, who had 
carried out the Victoria Line cost-benefit analysis (CBA), 
confirmed that it had not looked at the incremental case for 
additional exits, but said that the Chairman (of London 
Transport) had been much exercised about demand, which had 
gone up much faster than expected. London Transport had 
subsequently lost interest in CBA, and some subsequent 
investments probably had poor BCRs. Tom Worsley pointed 
out that the Humber Bridge had had the opposite forecasting 
error. Chris Foster said that there had never been a case for 
West Anglia Main Line (WAML) rail electrification to Stansted 
and Cambridge. Tom Worsley noted that Crossrail 2 was now 
expected to incorporate and upgrade WAML. 
Andrew Price was also concerned whether the HS2 appraisal 
was, or could be, right, as the objectives had kept changing. 
Tom Worsley said that similar “grands projets” in France are 
evaluated: the 1986 LOTI (Loi d'orientation des transports 
intérieurs) requires private sector promoters to set aside 5% of 
the budget for evaluation. This has been effective, for example 
in building a database of hourly rail fares to monitor prices (see 
Alain Bonnefous). Steven Finch said that HS2 would have an 
evaluation, planning for which was already under way. 
Tim Gent (Atkins) suggested that there were too few 
practitioners in appraisal, let alone in evaluation: what we do 
need is staff. Steve Finch agreed that evaluation currently 
only receives 10% of the resources devoted to evaluation, and 
there was a need to build the case for more resources. Tom 
Worsley noted that POPE exists, and local authorities must 
evaluate. Rail was difficult because of the confidentiality of 
demand and revenue data. Chris Foster wondered whether 
the French got such data, but Tom Worsley said that the 
French ministry of transport did not have access to this data, 
and Dick Dunmore pointed out that industry revenue systems 
like Lennon were rare on the continent. 
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Stephen Plowden said that there was no attempt to evaluate 
the Channel Tunnel, which opened in 1994, and noted that an 
earlier evaluation of 83 schemes had concluded that “all 83 had 
had unexpected problems”. 
Jeremy Drew asked Steven Finch whether DfT Ministers 
were interested in evaluation. Steven responded that levels of 
interested varied within and between Departments. Tom 
Worsley said that there was less interest in transport than in 
other budgets, possibly because decisions were well-supported 
by WebTAG. 
David Swain (Atkins) asked about forecasts of GDP, which we 
never get right. Danail agreed that we need a counterfactual 
on GDP. Tom Worsley referred to the “What works” study, but 
very few studies had looked at this. Evaluation of Crossrail will 
try to get this right. David Swain said that the appraisal of 
Crossrail seemed to get stable benefits, whatever the forecasts. 
Tom Worsley closed the meeting with a reminder that, at the 
February meeting, Lynne Miles of Arup would speak on 
“Crossrail 1 Baseline Evaluation”. 
 
Report by Dick Dunmore 
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Crossrail 1 Baseline Evaluation 

Lynne Miles, Arup 

Arup 

22 February 2017 

Context 
The project will be undertaken by Arup with Volterra and Prof 
Steve Gibbons (LSE) for their clients Transport for London (TfL) 
and the Department for Transport and has four purposes: 

• to develop a methodology for robust Crossrail ex-post 
impact evaluations; 

• to prepare a baseline against which post-opening impacts 
can be evaluated; 

• to develop a system for ongoing data collection, storage 
and presentation; and 

• to evaluate pre-opening impacts. 
This is important because information can disappear over time. 
The speaker said that in economic development generally, as 
well as transport specifically, (comparatively) a lot of resource 
is focused on appraisal and relatively little on robust evaluation, 
particularly of the wider economic benefits. The study hopes to 
look at factors such as employment, sectoral mix, and 
population in the wider economy. There is an increased focus 
across central government (including Cabinet Office, HMT and 
the National Audit Office) on more consistent and higher quality 
evaluation to demonstrate the impact of public expenditure. 
The evaluation work breaks down into three primary impact 
areas - construction, transport and environmental, and wider 
economic and regeneration. 
Two approaches will be used to measure the impact: 

• monitoring and reporting (comparing the before and after 
situation without attempting to infer causality); and 

• econometric evaluation, which does attempt to infer 
causality. 
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The timeline for the introduction of Crossrail services is shown 
in Table 1: 
Table 1: Crossrail 1 introduction dates 

Date Service 
2015, May Transfer of Liverpool Street to Shenfield services to 

Crossrail. Transfer of existing services between 
Liverpool Street (Mainline) and Shenfield from 
Greater Anglia to Crossrail (branded as “TfL Rail”). 

2017, Q2 Introduction of new 7-car Class 345 Crossrail rolling 
stock on the Liverpool Street to Shenfield route. 

2018, Q2 Introduction of 9-car Class 345 Crossrail rolling 
stock on the Heathrow to Paddington route. 

2018, Q4 The first trains operate on the central section of the 
Elizabeth Line, between Paddington (deep level 
platforms) and Abbey Wood. 

2019, Q2 The central section connects to the Eastern surface 
section, replacing existing services from Liverpool 
Street (mainline) to Shenfield by Crossrail services 
from Paddington (deep level platforms) via 
Liverpool Street (deep level platforms) to Shenfield. 

2019, Q2 Full operation of the Elizabeth Line. Central section 
connects to Great Western surface section, with 
passenger services operational from Reading and 
Heathrow to Shenfield and Abbey Wood. 

Approach to evaluation 
The evaluation will be quantitative, with supportive qualitative 
analysis where necessary. It will compare outcomes before and 
after the opening of the scheme, considering the before and 
after outcomes in other areas, also looking at confounding 
factors, (“counterfactual”). 
It must take into account any factors that may have influenced 
the outcome and separate their impacts, to ensure that the 
differences identified between the changes in outcome are only 
attributable to Crossrail. 
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The project is planned to have three outcomes: 
• Line-wide analysis will examine how, in aggregate, factors 

have changed in the areas surrounding the stations and if 
they changed more in other area once other factors are 
controlled. 

• Station typology analysis will consider if factors have been 
felt differently depending upon whether the station is in 
Central London or the suburban area, whether the area is 
primarily attracting labour or supplying labour, and 
whether there is an interchange with other underground, 
DLR or National Rail lines. 

• Case study analyses for various stations will look at 
impacts in the area and determine if there are statistically 
significant differences with other comparable areas. They 
will ask how the area level findings differ from the 
aggregate findings, and undertake interviews and desk-
based analysis to explain why this might be the case. 

Econometric approach 
This will look at the pre-opening property impacts of Crossrail: 
the same techniques are likely for wider ex-post economic 
analysis. The testing approach will look at the difference in 
difference, using various regression specifications. An 
accessibility matrix will be developed for each station, of which 
there are around 1,200 in total. There will be controls for 
demographics, the economic structure, building stock and 
geography including microdata from BRES and ASHE. 
Transport surveys will be used to fill key data gaps regarding 
the origin and destination of journeys, as Lennon data has gaps 
and is only available by zone. They will examine access modes 
to the station, rail-heading, routing behaviours and 
demographics. This will be a hybrid approach, taking elements 
of existing surveys and data collection, and using station entry 
and exit counts taken before Crossrail’s opening in December 
2018. It would hope to build on the Central London Rail Termini 
study undertaken in 2010 + RODS data. 
Interviews will be undertaken with various parties including 
Crossrail Ltd, National Rail, Bombardier, construction 
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companies, TfL, the Greater London Authority, LDDC, major 
developers such as Canary Wharf and Berkeley Homes, 
business representative organisations, local authorities, local 
property agents, developers and businesses. 
Various case studies will be undertaken to understand the 
range of effects that are experienced by different areas, to help 
to frame evaluation design and choice of indicators, to provide 
contextual detail to support our understanding of the way in 
which impacts are felt, and to help understand the net impacts 
after issues of displacement and leakage. 
The stations to be studied have not yet been finalised but are 
likely to include those listed in Table 2. 

Conclusion 
The speaker ended by raising a number of questions: 

• Reflections on the overall scope and approach. 
• Who are the key people to speak to? 
• Have any issues been missed? 
• Have the right case studies been selected? 
• Is the survey approach correct? 
• Where and how to draw on learning from other major 

infrastructure projects? 
• When are the tight points for findings to feed back into the 

development of other major projects? 
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Table 2: likely stations for detailed study 

Station Characteristics 
Reading Major commuter origin and destination station, 

Western terminus and substantial interchange. 
Southall Identified in Arup research with Future of London 

as one of the areas on the Crossrail route with the 
most unrecognised potential for change. 

Paddington Major local, regional and national railway 
terminus, undergoing the most significant 
transformation since completion of the original 
building in 1853. 

Bond Street Central London station without substantial 
provision for additional development around the 
station. Station transformation is expected to 
increase the number of passengers by 20%. 

Tottenham 
Court Road 

One of the largest and busiest stations on the 
network, anecdotally understood to be catalysing 
major development in the eastern fringe of the 
West End. Proposed interchange with Crossrail 2. 

Farringdon Expected to surpass Clapham Junction as Britain’s 
busiest railway station once both Crossrail and 
Thameslink are fully operational. 

Whitechapel A unique and interesting area with a mix of 
features: rich and culturally diverse, but deprived 
area very close to both the City of London and 
Canary Wharf. Significant residential development 
is planned close to the station. Interchange with 
London Overground and two Underground lines, 
the Hammersmith & City and District. 

Canary 
Wharf 

One of London’s major growth locations - an area 
which is expected to be both a supplier and 
attractor of labour. Defining the counterfactual 
through the quantitative analysis is expected to 
be challenging. 
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Custom 
House 

Serves an area long identified with development 
potential which has built out slower than had 
been expected. The area includes ExCeL London 
and the Emirates Air Line Thames crossing. 

Woolwich Potentially interesting to analyse, given that it has 
been both included and not included at different 
points during the development of the scheme, 
and because substantial private sector 
contributions are being made to the station costs. 

Abbey 
Wood 

Serving the Thamesmead estate, one of the more 
deprived and least accessible areas on the route. 
The Crossrail project could arguably be more 
transformational at Abbey Wood (as a residential 
location) than anywhere else on the route. 

Stratford One of London’s major growth locations, and the 
location of the London 2012 Olympic Games. 
Transformational new commercial and residential 
development is underway and expected to 
continue. Important institutions are opening 
offices there: University College of London new 
campus will open in 2019 and TfL’s new 
accommodation will open later this year. Defining 
the counterfactual through the quantitative 
analysis is expected to be challenging. 

Ilford Major suburban commuter origin station to the 
east, with plans for substantial station-led 
redevelopment of the town centre, and ambitious 
housing delivery targets. 

Romford Major suburban commuter origin station to the 
east, and one of the eastern branch stations in 
Outer London with higher deprivation. There is 
interchange with National Rail and London 
Overground. 
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Discussion 
Stephen Plowden (retired) wondered what the objectives of 
Crossrail were and whether they would be achieved. He was 
concerned about centralisation such as an additional 50 million 
generated trips to Oxford Street. Lynne replied that the scope 
of the study did not include rerunning the business case, but to 
find out what actually happens when it opens. Julian Ware 
(TfL) commented that the scheme was about expanding 
London’s economy. This was particularly true of Canary Wharf. 
David Spurling (Learning Through Co-operation Ltd) 
wondered if Crossrail could be extended further east, such as to 
Dartford. Julian Ware replied that this was not part of the 
project. It was being looked at, but is difficult, as further 
overhead electrification would be required. 
Faz Dar (HS2) asked if we should revisit the benefit-cost ratio 
(BCR)? Lynne replied that the property impacts do not affect 
BCR, but that a later report will look at this. 
Alice Maynard (Future Inclusion and other affiliations) said 
that a number of changes had already happened some time 
ago. How are these considered? Lynne replied that the data 
goes back to 2007, enabling a long-term view to be taken. 
Gregory Marchant (TEG) asked how the effects of Crossrail 
and Thameslink are distinguished. For example, a trip between 
Brighton and Heathrow Airport will benefit as a result of both. 
Lynne agreed that in some ways there were too many schemes 
at once, but that the analysis is attempting to disaggregate 
these impacts. 
Ivan Viehoff (Cambridge Economics) wondered if the speaker 
might like a case study of an “average” station somewhere 
boring. Do assumptions work for “basic” places? Lynne said 
that they would look at trends for different types of stations. 
Alan Peakall (Retired) said that he thought that the study 
should consider the effects at stations further down the line, 
such as Abbey Wood. Lynne said that there were no such case 
studies but that some information was available from the 
accessibility matrix. Maybe that is not enough and more study 
is required. 
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John Preston (Southampton University) asked if the study 
would consider income effects and any increase in high-paid 
jobs. Lynne said that the study would look at residence-based 
earnings and the sector mix of passengers. 
Peter White (University of Westminster) said that one of the 
objectives of Crossrail was to reduce overcrowding. Lynne said 
that they would collect data from various sources, such as load 
weighting (passengers on trains) and Oyster, to determine the 
instances of station closures through overcrowding. 
Nigel Harris (The Railway Consultancy) asked if the 
accessibility data will reflect the population. Lynne said that it 
is currently weighted by station usage. 
Bomi Okuyiga (HS2), asked if they had house price data by 
post code. Lynne confirmed this, and added that they were not 
expecting negative impacts. 
Tom Worsley (University of Leeds) said that Ministers do not 
like to say that house price increases are an objective, but we 
need a process to measure it. Lynne replied that the study had 
done what was required of it, and adopted a similar approach 
to that used by Professor Steve Gibbons. Can you find a 
correlation between time savings and property price? She also 
said that she did think that Ministers saw property price 
increases as an objective, given the interest in land value 
capture funding mechanisms. Tom said that data will be 
available to show any increases in business rates. 
Stephen Plowden said that the Government had the objective 
of rebalancing the country, and Crossrail would have the 
opposite effect. Julian Ware said that this was outside their 
scope, but they will examine how it feeds into other transport 
projects, including those outside London. It was a question of 
feeding the golden goose and thereby increasing tax receipts. 
Tom Worsley also said that various parts of the country were 
contributing to the building of Crossrail. Julian said that they 
do not want to duplicate other work. 
Gregory Marchant (TEG) wondered how far lessons from 
Crossrail could be extended to elsewhere, such as the Northern 
Powerhouse which is polycentric. Lynne replied that there are 
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certainly lessons to be learnt, but also constraints in other 
areas. 
Alan Peakall asked if they were also collecting data on road 
traffic accidents, particularly at places such as Woolwich where 
the station is not well-suited to road safety. Lynne said that 
they were, although she wondered how much it was likely to 
change. They are also looking at the effect on crime. There is 
evidence of a decrease from a study in South Carolina, cited in 
the What Works Centre for Local Economic Growth review of 
the evidence on the economic impact of transport 
infrastructure. 
Bobby Sharpe (Leigh Fisher) asked the speaker if she had any 
views on the right timeframe for publishing the report. Lynne 
said that the team are ensuring that they feed emerging 
findings to key personnel developing other major infrastructure 
projects, so that lessons can be learnt, even if only from early 
indications. 
Jonathan Montefiore (Arup) said that the largest factor in the 
business case was overcrowding. Lynne replied that Crossrail is 
aiming to create a market, and could be a catalyst for future 
development. Previous studies have not looked at employment. 
Chris Wilson said that the West Coast Main Line electrification 
fifty years ago increased congestion in central London. It is 
very hard to forecast property values. Is it better to look at 
congestion? 
 
Report by Peter Gordon 
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The use of the demand cap in appraisal 

Margot Finley, Arup 

Arup 

22 March 2017 

Overview 
The Department for Transport (DfT) commissioned Arup and 
the Institute for Transport Studies (ITS) at the University of 
Leeds to research the appraisal of long-term benefits of 
transport schemes. In appraisal, the demand forecasts for 
transport schemes are currently capped at 20 years. What is 
the rationale for this, is it valid, how would appraisal change if 
demand wasn’t capped, and what methods should be used to 
forecast demand in the long term? The study considered: 

• what happens to demand in real life after 20 years; 
• what has happened to demand over long periods of time; 
• limitations (if any) of demand forecasting tools: 

• methodology of the models; 
• parameters they use; and 
• practicalities of run times, convergence and project 

costs; 
• alternatives to the current demand cap guidance; 
• implications of alternative capping rules for appraisal; and 
• what the Department for Transport should do. 

Background 
There are two areas of economic benefits: 

• user benefits, consisting of travel time savings and 
crowding relief; and 

• non-user benefits of highway infrastructure and reduced 
congestion, car accidents, local air quality, noise and 
greenhouse gas emissions. 
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Wider economic benefits (WEBs) were excluded from the scope 
of the study. 
The primary inputs to the benefits calculations are changes in 
the pattern of demand, and the value of travel time. Demand is 
typically estimated using two methods: 

• A “complex model” phase includes a base year, the 
scheme opening year, and models 15-20 years into the 
future. In practice, a “complex model” is usually not 
developed for periods more than 20 years. 

• A “simple model” phase currently involves capping 
demand after 20 years, but could potentially involve other 
simple extrapolation methods. 

Before 2002, appraisal was carried out over a 30-year period 
using discount rates that were changed from time to time, but 
were typically above 6%. This discount rate reduced the weight 
on more distant and uncertain benefits. 
After 2002, the discount rate was reduced to 3.5% for schemes 
of less than 30 years’ life and 3% for those over 30 years’ life, 
increasing the weight on more distant and uncertain benefits. 
At the same time, a 15- or 20-year cap was introduced, beyond 
which no demand growth was assumed: 

• A 15-year cap is used for road schemes. 
• A 20-year cap is used for rail schemes, although HS2 uses 

a fixed level approach, forecasting up to a certain level of 
service. 

The demand cap treats all schemes equally (or does it?), is 
easy to implement, accounts for uncertainty (again, or does 
it?), and addresses modelling constraints. 
However, the demand cap does not give a “true” representation 
of demand, but is a simple attempt to account for a complex 
phenomenon (long-term demand forecasting and uncertainty) 
that might be modelled better, and disadvantages schemes 
which have spare capacity after 20 years. 
Figures 1 and 2 show demand and benefits over a 60-year 
period for a hypothetical new transport scheme, with 
“unaccounted-for benefits” that are not included within the 
appraisal when demand is capped. 
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Figure 1: journeys over time 

 
Source: Arup (illustrative example) 

Figure 2: discounted benefits over time 

 
Source: Arup (illustrative example) 
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What really happens to demand after 20 years? 
Demand growth doesn’t stop at year 20, and in practice there is 
variation in demand trends for individual schemes. 
Figure 3 shows the growth profile for all the schemes that were 
sampled and shows a “median growth profile” (green line) 
where demand does not stop after 20 years. 
Figure 3: “median growth profile” of all schemes sampled 

 
Source: DfT, TAS – Rail Industry Monitor 

Figures 4 to 8 show how some schemes have continuous 
increases in capacity over their life, and this was the case for 
many of the case studies that were investigated during the 
study. The study found that scheme demand growth shows no 
clear and simple relationship with population growth alone 
beyond year 20. 
Road and rail projects have had similar growth rates, once 
schemes that have had further significant investment are 
excluded. However, schemes that are a success have more 
capacity added, which leads to higher volumes, which can 
result in more capacity being added, and so on: 

• For rail modes (Figures 4 to 7), the InterCity East Coast 
route, Docklands Light Railway (DLR), Victoria Line and 
Jubilee Lines all had small increments of capacity added 
over the period from 1997 or 1998 to 2015. 

• For road (Figure 8), the Dartford Crossing, opened in 
1963, had large increments of additional capacity, extra 
traffic lanes, added after 17 and 28 years, in the form of 
the second tunnel (1980) and the bridge (1991). 
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Figure 4: InterCity East Coast route traffic growth (1997-2015) 

 
Source: TAS – Rail Industry Monitor 

Figure 5: DLR traffic growth (1998/9-2014/15) 

 
Source: DfT – Tables LRT 0101/0105 
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Figure 6: Victoria Line traffic growth (1998-2015) 

 
Source: TfL – RODS and performance data almanac 

Figure 7: Jubilee Line traffic growth (1998-2015) 

 
Source: TfL – RODS and performance data almanac 
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Figure 8: Dartford Crossing traffic growth (1991/92-2014/15) 

 
Source: DfT - Traffic flows (data not available for 1965 to 1979) 
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What has happened to demand over long periods? 
Figures 9 to 12 show long term trends in demand for a variety 
of transport modes. They highlight the difficulty in forecasting 
long term trends, particularly major “turning points” in trends. 
Figure 9: passenger-kilometres by mode in GB (1952-2014) 

 
Source: DfT – Table TSGB0101 
Figure 10: rail network length and journeys in GB, (1831-2014) 

 
Source: ATOC, DfT 
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Figure 11: annual rail trips per capita in GB (1831-2014) 

 
Source: ATOC, DfT, ONS and Whitaker’s Almanack 
Note: graph divides National Rail journeys by GB population 

Figure 12: traffic forecasts for England to 2040 

 
Source: DfT – Road Transport Forecasts 2013 
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The limitations of demand forecasting tools 
The speaker then turned to the limitations (if any) of demand 
forecasting tools: 

• methodology of the models; 
• parameters they use; and 
• practicalities of run times, convergence and project costs. 

Approach 1: use demand elasticities 
Over what time horizon can Passenger Demand Forecasting 
Handbook (PDFH) elasticities be relied on when forecasting? 
The study examined past versions of the PDFH going back to 
version 1. The income elasticity (GDP/capita) has been 
consistent over time, which provides some evidence that the 
income elasticity can be used into the future. However, the 
“Demand Trends” Figures 9 to 12 show that there can be 
significant changes in trends over time, not all of which have 
been foreseen, which suggests that elasticities and forecast 
variables cannot be used far into the future without caution. 
Members of the study team considered the question of how 
elasticities can be used over time, and their findings are noted 
in the report but, in short, the available evidence and research 
doesn’t not provide simple answer. The RDFE study is currently 
re-estimating elasticities, and may reveal that certain 
elasticities can be used over certain time frames. 

Approach 2: use strategic models 
It is not practicable to recommend running transport models far 
into the future, due to cost, model run times, and challenges 
with do minimum and convergence. Models are effectively 
unusable with continuing demand growth, and demand drivers 
including policy and technology are also uncertain. 
Figure 10, from an actual project, shows network travel time 
becoming high in 2060 as the model struggles to converge. 
Networks may be congested after 15–20 years, and models 
may become unstable after 20 years, so it is doubtful whether 
most existing models could be used for 60 years. It is also a 
challenge to define an appropriate do minimum so far away. 
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Figure 13: the increasing instability of models over time 

 
Source: Arup 

Alternatives to the current demand cap guidance 
The speaker listed a number of alternatives to the current 
demand cap: 

• modify the cap rules, such as by changing the cap year; 
• remove the cap for population growth; 
• consider congestion and crowding beyond the cap year; 
• cap Value of Time (VoT); 
• introduce a generalised cost cap; 
• remove the cap; 
• increase the discount rate; or 
• apply certainty equivalence. 

The implications of alternative rules for appraisal 
To assess the various capping alternatives, a spreadsheet-
based model simulating demand and supply was developed: 

• The Demand Curve is the user response to changes in 
travel cost and time. 

• The Supply Curve is the infrastructure or system response 
to changes in demand. 
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The application of cap approaches has a similar effect for both 
highway and rail schemes. 

• For highways, demand is affected by population and 
income, and supply is affected by highway capacity and 
vehicle occupancy. 

• For rail, demand is affected by population, employment, 
GDP and car costs, and supply is affected by journey time, 
frequency and train capacity. When calculating rail 
benefits with alternate cap approaches, the curve is non-
linear, because of crowding factors that represent different 
phases of crowding. 

The study team used the simulation model to test the outcomes 
of the various capping approaches. Figures 14-16 show the 
different effects of applying three of the approaches to the 
same discounted benefit stream: 

• capping demand in different years; 
• capping generalised costs at different levels; and 
• Certainty Equivalence, discussed further below. 

Figure 14: capping demand in different years 

 
Source: Arup 
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Figure 15: capping generalised cost in different years 

 
Source: Arup 

Figure 16: applying Certainty Equivalence 

 
Source: Arup 
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What should the Department for Transport do? 
The study proposed three ideas to be considered and further 
researched by a DfT working group: 

• 20 years’ modelling; 
• Certainty Equivalence; and 
• removal of the demand cap. 

These ideas are a “package”, rather than ideas to be selected 
individually, and have been considered in terms of having a 
“complex modelling” period and a “simple modelling” period, 
which is an appropriate practical consideration. 

20 years’ modelling from the opening year 
The team believe there should be a “complex modelling” phase, 
and that this should not be too long, owing to modelling 
practicalities. They proposed that DfT should investigate 
running a “complex modelling” period for 20 years from the 
predicted scheme opening date, rather than the beginning of 
the appraisal period, for a number of reasons: 

• It would be fair, giving consistency for big and small 
schemes: it would not be fair to model a scheme’s demand 
explicitly for a shorter period just because it takes longer 
to build. It also gives consistency across modes. 

• While uncertainty would be greater, it could be accounted 
for through Certainty Equivalence, which requires that 
complex models should be run as far as practicable. 

• It reflects the concept of a “design year”: demand needs 
to be modelled for a certain period of time, to size stations 
and other infrastructure, and the approach would explicitly 
capture benefits arising from design specification. 

Certainty Equivalence 
Certainty Equivalence takes specific account of uncertainty 
through a certainty equivalence/cost of risk. There are a 
number of options about how this could be implemented, but it 
would be applied to demand or benefits for the entire 
appraisal period. It effectively assigns a higher weighting in 
appraisal to a downside outcome than to an upside outcome, 
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and reduces the likelihood of benefits increasing every 
successive year until the end of appraisal. This approach is 
currently contained in Treasury’s Green Book. 

Removal of the demand cap 
Imposing a cap at any fixed date is mostly pragmatic, and does 
not reflect what really happens to demand. The proposal is to 
remove the demand cap, forecast demand over the whole 
appraisal period, and explicitly account for uncertainty. This 
would mean developing new guidance for practitioners on the 
method of quantifying long term benefits beyond the initial 20-
year modelling period. 
The authors suggest two options that could be used to develop 
suitable guidance: 

• Option A is to model or extrapolate demand to a capacity 
cap related to Level of Service, and then apply Certainty 
Equivalence. 

• Option B is to develop guidance involving factors or 
multipliers that could be used to estimate benefits in a 20- 
to 60-year period, based on benefits in a 0-20 year period 
and considering: 

• the trajectory of benefits; 
• evidence of saturation demand beyond year 20; 
• projections of population and other factors; 
• capacity constraints; and 
• uncertainty about the long-term future and the 

Certainty Equivalence of benefits. 

Discussion 
Ian Palmer (Transport for the North) spoke about the 
Northern Powerhouse, and wondered if there were any schemes 
that would not have been taken forward with the demand cap 
approach in place. Margot replied that it was hard to gather 
real world historic examples, from DfT or others in industry, to 
explore this. 
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An audience member noted as an example that the Jubilee line 
had a BCR of 0.8, and that modelled highway scheme BCRs are 
highest when the network does not become congested to the 
point where users lose time through longer journeys. For 
example, early modelling of the A55 North Wales Coast Road 
had suggested that benefits could peak around 20 years after 
opening. 
Stephen Plowden (Independent consultant) said that long-
term projections should not be made until short-term 
projections were shown to be reliable. Factors such as 
improving telecommunications and smart ticketing should be 
considered. Alan Peakall (Retired) and Dick Dunmore (Steer 
Davies Gleave) commented that there was no evidence that 
telecommunications had reduced demand. 
Peter White (University of Westminster) wondered if there 
was any evidence from private sector involvement in schemes 
such as ports. Investors may be interested in longer term 
returns. Margot said that private sector examples were not 
considered in the study. Dick Dunmore said that many private 
sector investors examined a timeframe as short as 4 to 5 years, 
but that HS1 was evaluated over 80 years, and that bidders’ 
models were put into escrow, to facilitate resolution of future 
disputes about changes by either party. 
David Spurling (TEG) said that that there was no Cost-Benefit 
Analysis (CBA) for Concorde, the third London Airport, or free 
bus fares for the over-60s, and that Beeching “was a farce”. 
Gregory Marchant (TEG), commenting on rail journeys per 
head peaking in 1916 (Figure 11), noted that motoring started 
to become practical in the 1920: there is a need to be beware 
of “unknown unknowns”. We don’t know what the world will be 
like twenty years ahead, the timescale over which new 
technologies can mature. Looking ahead beyond 30 years is 
total speculation. Margot replied that this uncertainty is part of 
the rationale for the current 20-year demand cap approach. 
Peter Jones (UCL) asked if the study had examined the 
different elements of demand, such as saturation. The ramp-up 
of demand is very important for schemes such as toll roads. 
Rail demand has been increasing, but this is all due to there 
being more rail users, rather than to existing ones travelling 
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more often. There will be a natural limit to growth in many 
cases. The future is uncertain, and there is a fan of future 
possibilities. Margot agreed and noted that the study 
considered concepts of saturation and the level of 
unsuppressed demand. She noted that other countries, 
including Australia, often use a four-stage modelling approach 
that considers all aspects of trip generation, distribution, mode 
choice and assignment, but the UK often works from an 
existing base, which means that some fundamentals of trip 
making are not always explicitly considered as well as they 
could be. Peter Gordon (Editor, the Transport Economist) 
wondered if there was therefore a danger of extrapolating 
existing trends, rather than considering limits in demand, such 
as due to peoples’ time constraints. 
Tim Yates (Independent consultant) wondered if demand is 
dependent upon the available physical infrastructure. Ian 
Palmer said that the world was not that joined-up, and there 
were often different models for different clients. 
Alan Peakall suggested that rail demand dropped off after 
1915 because many surplus petrol and diesel trucks returning 
from World War 1 were then converted into buses, which 
abstracted much demand from rail. Similarly, the increase in 
demand following rail franchising may be due largely to better 
marketing by the privatised operators. He also thought that, by 
reducing the discount rate, the Treasury may have “dug a hole 
for itself”. The money for HS2 might be better spent on other 
things. 
Tim Elliot (Independent consultant) said that the 20-year limit 
was linked to the 2041 cut-off for the National Trip End Model 
(NTEM). He used COBA previously and, while not certain that it 
was always right, it probably did say which of competing 
schemes was the best. 
Peter Jones said that circumstances were different where 
there was regeneration, and the returns may be further into the 
future. Margot pointed to the case of Stratford and schemes 
associated with the Northern Powerhouse, for which this may 
be an issue. Ian Palmer said that there was the question of 
the relative importance of the demand curve and wider 
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economic benefits. It can be dangerous to limit work to a single 
piece of guidance. 
David Spurling said that factors affecting peoples’ lives, such 
as air quality, are not consistently evaluated. 
Dick Dunmore noted the inconsistency between simple and 
complex modelling. InterCity Express was appraised using very 
complex models of detailed rail timetables, to which were 
applied very simple models of future growth. He also asked if 
the study had examined the difference between rail and road. 
Rail capacity can be expanded in small frequent steps, as with 
the lengthening of Pendolino trains and the expansion of DLR, 
or even almost annually (Figures 4 to 7). Road capacity, in 
contrast, typically rises in large increments, in the form of extra 
lanes, added at much longer intervals (Figure 8). Margot 
replied that the study had considered this issue, and that many 
individual scheme investigations and corresponding demand 
charts showed that some schemes had continuous upgrades in 
capacity which aided demand growth. However, the study 
concluded that only a central case should generally be 
modelled. 
Stephen Plowden noted that a lower discount rate resulted in 
a higher emphasis on later years. Tim Elliot commented that, 
while the Treasury uses a discount rate of 3.5%, the 
Department for Justice is moving to one of -0.75%! Is this the 
way that things are moving? Alan Peakall commented that he 
used time preference rates when he was young. How prepared 
are you to wait for higher returns? 
 
Report by Peter Gordon 
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The Transport Economists’ Group, formed in 1973, provides a 
forum for people involved in transport economics to meet 
regularly and discuss matters of mutual interest. Membership is 
open to economists working in transport and others whose 
work is connected with transport economics. 
The aim of the Group is to improve the quality of transport 
management, planning and decision-making by promoting 
lectures, discussions and publications related to the economics 
of transport and of the environment within which the industry 
functions. 
Meetings, held at Arup’s Central London HQ at 13 Fitzroy Street 
from September to June (except December), consist of short 
papers presented by speakers, drawn from both within the 
Group’s membership and elsewhere, followed by discussion. 
The Group’s Journal, “The Transport Economist”, is published 
three times a year reporting on meetings and other activities of 
the Group. It reviews recent publications of interest and 
contains papers or short articles from members. The Editor 
welcomes contributions for inclusion in the journal, and can be 
contacted at petersgordon@blueyonder.co.uk. 
The current membership of over 150 covers a wide range of 
transport modes and types of organisation. Members are drawn 
from transport operators, consultants, universities, local and 
central government and manufacturing industry. All members 
are provided with a full membership list, updated annually, 
which serves as a useful source of contacts within the 
profession. Applications from people in all sectors are welcome. 
Applications for membership should be made on a form which 
can be downloaded from the Group’s website at 
www.transecongroup.org. 
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