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TEG and COVID-19 

TEG’s 2019-2020 programme was brought to a premature end 
after the February meeting with the introduction of the 
‘lockdown’ associated with the COVID-19 pandemic. 
Meetings planned for March 2020 and subsequently were 
cancelled, although we hoped that the speakers already 
provisionally arranged would be able to speak at a later date. 
The March AGM was also cancelled, but the 2019-2020 
Committee, listed in the end pages, continued to manage the 
group until a new Committee is elected. 
To provide TEG members with a record of the meetings to date, 
Volume 47 Number 1 of The Transport Economist included the 
reports of the meetings in January and February 2020. 
We resumed online meetings in September 2020. 
For consistency with earlier Journals, we have omitted Volume 
43 Number 2. This Journal has been numbered Volume 43 
Number 3, and contains reports of the meetings in autumn 2020. 

TEG AGM 2020 

The COVID-19 pandemic led to the cancellation of the meeting 
in March 2020 and hence of the AGM, normally held before the 
March meeting, which would review calendar year 2019. 
Following the successful resumption of meetings online in 
September 2020, an AGM was held online on 16 December 2020, 
following the agenda originally proposed for March 2020. Draft 
minutes will be published on the website once available. 
The next AGM is expected to be held in March 2021 and will 
review the calendar year 2020. 
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The Oakervee Review of HS2 

Stephen Glaister, Imperial College London and LSE 

Hosted by Arup on Teams 

23 September 2020 

Introduction 
Stephen said that the subtitle of this talk was “What does 
Oakervee really say?” The full report can be read online1, but he 
summarised it as “Go ahead with HS2, but not until you have 
dealt with a long list of qualifications.” 

The history of HS2 
Stephen began with a brief overview of the recent history of HS2, 
summarised in Table 1 overleaf. 
Many official reports were produced during this period2. In 
Stephen’s view, they share a scepticism about the project, and 
a real concern about whether the estimated costs were realistic. 
Good summaries are available in a House of Commons Library 
paper by Louise Butcher and in two House of Lords Reports. 

 
1https://assets.publishing.service.gov.uk/government/uploads/system/upl
oads/attachment_data/file/870092/oakervee-review.pdf 
2 By the House of Commons Select Committees, the House of Lords 
Economic Affairs Committee, Jeremy Heywood, the National Audit Office, 
the Major Projects Authority, the Infrastructure and Projects Authority and 
others. 
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Table 1: overview of history of HS2 

Year Event Comments 
2006 Eddington 

Transport 
Study 

Large and expensive schemes such as 
high-speed rail were considered but 
not favoured unless they produced a 
very high rate of return. 

2008 Conservative 
Party 
Conference 

Theresa Villiers announced a high-
speed rail scheme, possibly with the 
objective of avoiding a need for a third 
runway at Heathrow. The scheme was 
to cost £20 billion and be completed 
by 2027. 

2009 Andrew 
Adonis, as 
Secretary of 
State for 
Transport, 
established 
HS2 Ltd. 

HS2 Ltd.’s objectives were to review 
the case. It established three panels: 

• Analytical Challenge Panel 
• Technical Expert Panel 
• Strategic Challenge Panel 

Stephen was a member of the 
Analytical Challenge Panel. Minutes of 
meetings were published. Overall, this 
seemed a worthwhile exercise. 

2010, 
March 

HS2 Ltd.’s 
appraisal 
published 

The same day, a White Paper was 
published saying that the government 
of the day had accepted the policy, 
although there were inconsistencies 
between the documents. At this point, 
Stephen left Analytical Challenge 
Panel. HS2 Ltd.’s job was not now to 
appraise HS2, but to promote it. 

2010-
2019 

Process of 
creation of 
Parliamentary 
Powers for 
Phase 1 

This led to an Act of Parliament giving 
the powers to construct Phase 1 from 
London to Birmingham, but not Phase 
2 to Leeds and Manchester. 
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The situation in 2019 
By the beginning of 2019, HS2 Ltd. was awaiting a government 
decision on Notice to Proceed with Phase 1, allowing contracts to 
be signed for the major civil engineering contracts. In Stephen’s 
view, not much had changed since 2010: 

• Benefit-Cost Ratios (BCRs) had remained medium, and 
Wider Economic Impacts (WEIs) had remained modest. 

• HS2 had consistently been expected not to produce many 
carbon reductions. 

• Little modal shift was expected. 
• Phase 1 made no sense without Phase 2. 

The argument remained strategic, rather than one of more 
narrow cost-benefit analysis, and the case remained unclear. 
However, the estimated costs had risen considerably, and the 
city regions, particularly Birmingham, Manchester and the other 
northern cities, have much-matured strategic transport plans 
and corresponding bids for funding. 

Notice to Proceed in April 2020 
Figure 1 shows the BCRs included in the Full Business Case, 
published on the same day as the Notice to Proceed. 

Some key facts 
Stephen briefly digressed with reminders of points of which 
many of the public did not seem to be aware: 

• HS2 is not a line to Scotland: Manchester is only halfway to 
Glasgow. 

• HS2 cannot rapidly rebalance the economy: it will not now 
open before 2030 to Birmingham and 2040 to Manchester. 

• You cannot “sell” the private sector a scheme which costs 
£100 billion but generates only £45 billion in revenue. 
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Figure 1: comparison of full Y network central case BCRs 

 
Source: Full Business Case, High Speed 2 Phase One 

BCRs had remained in the same broad “medium” or “high” range 
but, by April 2020, new costs had been included, and the BCR 
had fallen substantially to the “low” range, at best. 
£100 billion over 20 years is £100 million a week, a great deal 
of public money, which could be put to other uses. It will create 
employment, but this should be compared with other 
approaches. In addition, double-counting is pervasive, 
particularly by commentators who refer to the BCR and then 
imply that it will also provide capacity, crowding benefits, 
environment benefits and employment, all of which are already 
accounted for in the BCR. Finally, HS2 creates neither large 
mode shift nor large reductions in carbon use. 
In addition, appraisal had consistently found that Phase 1 made 
no sense without Phase 2. Many schemes in the North depend 
on Phase 2, and the government has committed to it, but there 
were no Parliamentary Powers to build it, which raised 
constitutional issues of the rights of those who would eventually 
be affected. In addition, there is not yet agreement in the North 
on exactly what Phase 2 should be, and hence no basis on which 
to draft a bill to seek powers to build it. 
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The Oakervee Review from August 2019 
The Prime Minister had stated his wish to review “whether and 
how we proceed” with HS2. The Review was to be chaired by 
Doug Oakervee, with deputy chair Lord Berkeley, and a review 
panel representing a range of pre-stated positions and points of 
view3, but none of the panel would have a right of veto in the 
event that consensus could not be reached. 
The panel were busy people and given two months, too little time 
to create and agree a document, particularly when problems with 
leaks made it impracticable to send out documents in advance 
of meetings. This meant that, as had always been the intention, 
the Review’s output would inevitably be the report of the 
Chairman, advised by the panel, forming advice to the Prime 
Minister, rather than a decision. 
The Chair was able to state in the Foreword to the report that 
“Throughout this report I refer to the conclusion and 
recommendations of the Review – these conclusions are mine 
and I reached them with the support and recommendations of 
my Deputy Chair and panel members. Discussions with my 
Deputy Chair and panel members were constructive and 
challenging. All the panel members, with the exception of the 
Deputy Chair, have confirmed they support the approach taken 
in the report.” 
The final statement confirms only support of the approach taken 
in, rather than of the conclusions of, the report. 

Oakervee Review timeline 
On 15 July 2019, Nusrat Ghani, Parliamentary Under Secretary 
of State said that “there is only one budget for HS2, and that is 
£55.7 billion”. Parliament may have taken this to mean that the 
project would be delivered for this figure, even though it was 
already clear within government that this could not be done. 
The panel was appointed in August to work until the end of 
October, and met for the first time at the end of August. 

 
3Michèle Dix, Stephen Glaister, Patrick Harley, Sir Peter Hendy, Andrew 
Sentence, Andy Street, John Cridland and Tony Travers. 
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On 3 September, the new Chair of HS2, Allan Cook, published a 
so-called “Stocktake” with: 

• cost estimates up from £59.1 billion to £78 billion, at 2015 
prices, and 

• opening dates postponed from 2026 to 2028-2031 for 
Birmingham and 2033 to 2035-2040 for Manchester. 

The last meeting of the panel was in late October, just before 
the appointments expired. In early November they had 
opportunities to comment separately on a draft, without sight of 
each other’s comments. 
On 11 November, Lord Berkeley published a dissenting letter, 
followed the next day by report in The Times of a “leaked draft 
report” referring to costs of £88 billion. 
On 5 January 2020, Lord Berkeley published is own report. 
On 11 February the Review report was published, now referring 
to costs of over £100 billion. That day, the Prime Minister told 
the House of Commons that 
“The review recently conducted by Douglas Oakervee ... leaves 
no doubt of the clinching case for high-speed rail.” … “today, Mr 
Speaker, the Cabinet has given high-speed rail the green signal.” 
On 15 April, the Notice to Proceed was signed and the 
Department for Transport published a Full Business Case. 
Stephen drew attention to some of the tables in this document. 
Table 2 shows how total costs were reported as £108.9 billion 
and the BCR was 1.2-1.5, or rather 1.49 as revealed in the 
footnote. 
Figure 2, from the Oakervee Review, shows the relative 
magnitude of the benefits, 45% of which are from train journey 
times. 
Table 3 provides more detail of the benefits from the Full 
Business Case. 
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Table 2: Full Business Case economic analysis of HS2 

 
Source: Full Business Case, High Speed 2 Phase One 

Figure 2: Share of the economic benefits 

 
Source: Oakervee Review (2017 Economic Case under fixed land use) 



- 9 - 

Table 3: Breakdown of benefits for the three HS2 reference cases 

 

Source: Full Business Case, High Speed 2 Phase One 
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Note that the largest projected benefit is £39 billion of time 
savings, with £8.9 billion reduction in waiting time, £11.9 billion 
in greater reliability and £13.5 billion in reduction in crowding. 
There is also a comparable figure of £13.7 billion for 
agglomeration benefits. The benefits of carbon reduction are a 
mere £0.3 billion, broadly the net difference between 
consumption in construction and savings in use. 

Oakervee Review conclusions 
Stephen commented on some of the conclusions of the Review. 

Conclusion 50: Further work is needed on understanding 
why reducing crowding doesn’t play a greater role in the 
quantified benefits. 
HS2 creates mainly journey time benefits, despite   recent 
statements that the objective is to reduce crowding, which it 
does on longer-distance commuting into London. However, little 
work has been done on exactly how the classic lines would be 
used once relieved. 

Conclusion 56: The demand sensitivity analysis suggests 
that the full HS2 network has a benefit-cost ratio range of 
1.0 to 2.1 and represents low-high value for money. 
Extending the appraisal period from 60 to 100 years after 
scheme opening has a material impact on improving the 
value for money. 
There had been pressure to look at a longer appraisal period 
than the standard of 60 years after opening. Doing so would 
increase the BCR, but would reduce the consistency of 
comparisons of other uses of resources. 

Conclusion 48: The economic case does not currently fully 
align with the strategic case. Economic rebalancing, one 
of the primary drivers in the strategic case for HS2, is not 
currently reflected in the economic case. 
The decision must be strategic, but the strategic arguments are 
not well-founded in hard evidence. 
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Conclusion 49: Further work is needed on understanding 
the potential impact of HS2 on the number and location of 
homes and jobs. Work is needed by the DfT and HS2 Ltd. 
for future HS2 business cases to review and quantify the 
level 3 impacts in the benefit-cost ratio given the 
prominence of these impacts in the strategic case. 
The debate over whether benefits will flow primarily to London 
or to the North has not been resolved by the evidence available. 

Overall conclusions 
The Review’s “overall conclusions” were that 
“The choice of “whether and how we proceed” with HS2 is the 
responsibility of the government. The latest economic appraisal 
indicates that the net cost to the transport budget in proceeding 
with HS2 is around £62 billion to £69 billion (present values, 
2015 prices). In providing its view to government, the Review 
considers that, on balance, Ministers should proceed with the 
HS2 project, subject to the following conclusions” and a number 
of qualifications, some of which are discussed below. 

Conclusion 4: HS2 can be part of transformational 
economic change, but only if properly integrated with 
other transport strategies, especially those seeking to 
improve inter-city and intra-regional transport, and also 
with national, regional and local growth strategies. 
Transport investment alone will not ‘rebalance’ the UK 
economy. 
The Review agreed that HS2 cannot be regarded as a 
freestanding scheme, and needs to be considered as part of the 
national rail network. There is a need both to understand how 
the existing system will be used and to commit to the whole 
scheme. 
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There is no big carbon gain 
On balance, taking into account both the construction and 
operation of HS2, it appears that HS2 is likely to be close to 
carbon neutral, though it is not clear whether overall HS2 is 
positive or negative for greenhouse gas emissions. (5.37) 
It is hard to reconcile the public expectation that an electrified 
railway must save carbon with the detailed analysis in the report. 

Conclusion 6: On balance the Review considered that 
reducing the specifications of HS2 Phase One should be 
looked at, but only within the limits of the Phase One Act 
powers. This is due to the significant costs of making 
changes to these powers, both in terms of time and 
monetary costs, and the benefits of future-proofing the 
scheme for future service enhancements. 
The design is over-specified. The design speed of 400 kph 
compares with a highest of 330 kph anywhere other than China. 
In addition, “The Review concluded that even if infrastructure 
scope is not changed, it would be prudent to have a core 
assumption of 14 tph on HS2 infrastructure and understand the 
marginal impacts of increasing beyond this in the future.” (6.13) 
It is far from clear that 18tph can be run reliably if many of them 
are arriving from the congested British network. The conclusion 
was that the design should be re-examined, but within variations 
allowed by the existing Parliamentary powers. 

Conclusion 10: The government should recommit to the 
full Y-shaped network, linking Phase One to Manchester, 
the East Midlands, Yorkshire, and beyond. It only makes 
sense to do Phase One if continuing with northern phases 
to deliver transformational benefits to the North of 
England and Midlands. 
The process had not properly treated all stakeholders, and the 
Review considered that the government should commit to the 
whole scheme. 
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Conclusion 11: Transport for the North and Midlands 
Connect, together with Network Rail, HS2 Ltd. and the 
DfT, should develop a plan to maximise the benefits of 
Phase 2b and ensure an optimised delivery model. This 
could be the first step in an integrated rail plan for the GB 
rail network. 
The Review concluded that the role of HS2 in Birmingham and 
the North needed to be refined. They were currently designing 
their own schemes around a “free” HS2, rather than optimising 
the overall infrastructure serving their regions. 

Conclusion 17: While the Review has not been able to 
develop its own bottom-up estimate of costs on the HS2 
project, it considers that costs on the HS2 project could 
be around 15 to 20 percent higher than those set out in 
the Chairman’s Stocktake. 

Conclusion 21: Before issuing NtP, a revised funding 
envelope should be set for Phase One –the funding 
envelope should have appropriate levels of contingency, 
to be held by the DfT/HM Treasury, and should be 
realistic. 
The cost estimates should be reviewed, particularly given the 
uncertainties in the costs for Phase 2. 

Conclusion 25: ahead of issuing NtP for Phase One, the 
government should ensure that HS2 Ltd. achieves a 
satisfactory position with each of the Main Works Civils 
contractors in order to obtain acceptable Stage 2 prices 
and a reasonable level of value engineering. If HS2 Ltd. 
cannot achieve a satisfactory position with the Main 
Works Civils contractors, then HS2 Ltd., subject to further 
discussions with the DfT and HM Treasury, may have to 
consider re-procuring some or all of these. 
The principal concern was that the contracts had transferred 
almost all the risks to the contractors, which might have resulted 
in high bids and hence poor value for money. If the contracts 
cannot be renegotiated, the government should consider re-
procuring them to get sensible risk transfer. 
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Conclusion 30: There needs to be further consideration 
around whether and how value created in land close to 
HS2 stations could be captured. 

Conclusion 31: Governance arrangements for the 
development of the HS2 stations need to be streamlined 
with HS2 stations closely integrated with the existing 
transport network and the local area. 
Station design is a big issue, and the panel was surprised by the 
immaturity of the plans for station design and value capture, 
particularly at Euston. 

Conclusion 33: The existing design for the HS2 station at 
Euston is not satisfactory. For the future Euston station, 
there should be a study led by the SRO, looking into the 
efficiency of the future station as a whole including 
considering options to simplify the HS2 approach to 
Euston station. 

Conclusion 34: There needs to be a single plan for the 
overall Euston project. In order to help deliver this single 
Euston plan, one organisation should bring together all 
the stakeholders and be responsible for the overall 
development and governance of the Euston project. Given 
the complexity of the Euston project, this organisation 
should not be HS2. 
A massive site is being cleared at Euston, on some of the most 
expensive real estate in the world. Stakeholders include HS2’s 
station, the existing Network Rail (who aspire to have their 
station rebuilt with the proceeds of HS2), TfL, Crossrail 2, the 
local authority, and commercial interests. If Euston were to be 
developed in full, the land value increment would be enormous, 
but it was not clear what was needed. For example, without 
18tph, it might be possible to avoid an underpass at the HS2 
station throat. The conclusion was that a separate body should 
focus on Euston and the associated property development. 
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Conclusion 41: Going forward, HS2 Ltd. needs to 
demonstrate improvements in capability, to the 
satisfaction of both HS2 Ltd.’s board and the DfT, in a 
number of key areas including commercial strategy, 
design management and construction management. 
Finally, there was a concern whether HS2 as a company had the 
control, discipline, accountability and resources to deliver a 
project costing over £100 billion over 20 years within the 
available budget. Before signing NtP, the government should 
ensure that this system of governance was in place. This was 
particularly important given the emerging events on Crossrail. 

Discussion 
William Barter (Independent Consultant) said that SNCF had 
told the Transport Select Committee in 2013 that their then-
current limit was 12-13 trains per hour (tph). What analysis went 
into the implication that 14 tph is realistic but 18 tph is not? 
Stephen said that various studies existed, and that SNCF had 
proposals to move to 16tph. Judgement was required but, unlike 
in China or France, HS2 was a short route with extensive 
penetration of the classic network. UK experience on what can 
be operated reliably suggests that southbound trains would need 
to present at exactly the right times. 14 tph would result in less 
capacity and fewer benefits. 
David Starkie (Case Associates) asked if the construction of 
HS2 will cause a carbon emissions spike at a critical time for 
climate change, long before any benefits emerge. Stephen said 
that there would be assumptions on generation mix and a 
standard cost per tonne of carbon, which might rise over time, 
but was not certain whether the modelling considered that the 
damage caused might vary by the time of emission. 
Peter Gordon (Editor, The Transport Economist) was concerned 
that HS2 is very London-centric: would it help rebalance the 
economy? Stephen said that this had been considered at length. 
Much of the construction spend would be in the London area, 
and many of the capacity benefits would be on the London 
commute.  Transport for London expected HS2 to help the 
London economy, and overseas evidence was that high-speed 
rail typically benefitted the hub, rather than the ends of the 
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spokes. Stephen had no conclusive evidence that HS2 would 
support employment or GDP in the regions. 
David Metz (University College London), Tim Ashwin (Arup) 
and Simon Temple all asked about the economic appraisal and 
whether the analysis was fit for purpose. How far could the 
benefit side be further enhanced, such as through local transport 
and land value uplift? Stephen said that this has been widely 
debated. The 2010 appraisal deliberately followed the standard 
approach used for all public schemes, probably including fixed 
land use (as in Figure 2). The Analytical Challenge Panel though 
this had been a “straight down the line” application of WebTAG, 
which takes great care to avoid double-counting. However, no 
one pretended that it was the end of the story: even with the 
relatively high values of business time, subsequently challenged 
and reduced, the case had to rely on strategic calculations. In 
principle the scheme could be assessed using land values, but in 
practice this approach would be impracticable when the scheme 
did not open for 20 years, and evidence of land value effects in 
France was mixed. There was, however, a case for capturing 
land values, which should be accessible on a line with relatively 
few stations, particularly at London Euston. On enhancements, 
the standard appraisal omitted both some costs and some 
benefits. Plans for both Birmingham and Manchester would be 
different without HS2, but are not yet settled. 
John Preston (University of Southampton) asked why costs are 
so high and increasing. Are there weaknesses in the planning 
and procurement processes? Is the railway engineering industry 
cartelised? Were the costs never properly estimated? Stephen 
said that the 2015 costs were prepared without a full 
investigation of ground conditions, and by the beginning of 2019 
it was widely agreed that these estimates had been optimistic. A 
new estimate of around £80 billion at 2015 prices seemed more 
robust. The Department for Transport had told the panel about 
benchmarking which suggested that this estimate was more 
credible. The Treasury has studied why infrastructure costs were 
higher than on the continent, but it was unwise merely to assert 
that the costs were too high and then set a lower budget. 
Peter Gordon said studies in 2010 had concluded that modelled 
mode shift from air was too high and from road was too low. 
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Chris Nash understood that HS2 was appraised on the standard 
WebTAG assumptions that car travel will become much cheaper 
over time, air a little cheaper, and rail a lot more expensive. Was 
this sensible with a commitment to zero net carbon, and might 
changing this change the forecast impact on mode split? 
Stephen acknowledged that estimating modal costs from 2040 
was extremely difficult. There are few long-distance road trips, 
and he did not expect much shift from road, but one concern 
was the modelled decongestion benefits on the classic rail 
network. Much depended on relative prices to the user. 
Aggressive road pricing, whether to reduce emissions or 
congestion, could mean more shift from car, although if the 
roads are carbon-free, this would produce no carbon saving. 
Ivan Viehoff (CEPA) noted that the Spanish Independent 
Authority for Fiscal Responsibility had found that the €60 billion 
3,100-kilometre Spanish high-speed network did not offer value 
for money compared to investing in commuter railways, 
representing 90% of passenger journeys in Spain. Should more 
be spent on urban, rather than interurban, travel? Stephen said 
that the RAC Foundation had commissioned work from John 
Preston which mentioned the Spanish experience, and noted that 
the commercial success of high-speed rail elsewhere had been 
very mixed. One approach would be to consider what could be 
done with the £100 billion, given an objective such as reducing 
emissions, or regenerating the North. Would local stakeholders, 
given control of the money, have chosen to spend it on HS2? 
Alternatively, will future governments provide funding to pursue 
these objectives by other means? 
Pedro Abrantes (Office of Rail and Road) asked about 
assumptions of relative fares on HS2 and classic networks. 
Stephen said that when Lord Adonis had established HS2 Ltd., 
he specified that fares should be assumed to be the same. This 
assumption had continued, but in practice it would be 
commercially sensible to adopt price discrimination, although on 
public policy considerations it might make sense to reduce fares 
to fill the new capacity. Competition policy, and the future 
regime for the regulation of fares, had not been discussed. 
 
Report by Dick Dunmore  
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UK Climate Change Risk Assessment – Where do we go 
from here? 

Rachel Brisley, Steer 
Professor John Dora, ISO and Climate Sense 

Hosted by Arup on Teams 

28 October 2020 

Introduction 
The speakers began by introducing themselves: 

• Rachel Brisley is Head of Low Carbon and Climate Resilience 
at Steer, and has provided advice on climate and 
decarbonisation to Transport for the South East, the 
European Investment Bank and Eastern European states, 
and Climate Change Risk Assessments and Adaptation 
Plans for NHS Scotland, Kent, Wigan and Derry. 

• John Dora is Visiting Professor at the University of Surrey, 
and Global Lead for Adaptation at International Standards 
Organization. He is Chair of the Infrastructure Operators’ 
Adaptation Forum, led drafting of the first ISO on 
adaptation, and has advised the World Bank and EBRD, HS2 
and Rail Safety and Standards Board (RSSB). 

Net Zero 
Rachel explained that the context was the “Net Zero” 
commitment for the UK to reduce greenhouse gas (GHG) 
emissions to net zero by 2050, compared to a previous target of 
an 80% reduction from 1990 levels. A global commitment to 
reaching Net Zero by 2050 was estimated to have over a 50% 
change of limiting the increase in global average temperature to 
1.5°C above pre-industrial levels. In addition: 

• Scotland targets Net Zero by 2045. 
• Wales targets 95% reduction by 2050 but aims for Net 

Zero. 
The Net Zero target can “plausibly” be met at an annual resource 
cost of 1-2% of GDP to 2050. 
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Figure 1 shows past, recent and projected household emissions. 
Figure 1: household emissions in 1990, 2017 and 2050 

 
Source: Climate Change Committee/BEIS (2019), BBC. 
Note: units are kilogrammes of CO2. 

Net Zero will be achieved by a major reduction in household 
emissions, plus some offset activities. 
Reductions were being made in heating, electricity, 
diet/agriculture and waste, but were proving difficult in 
transport, and aviation emissions were still growing. Policy has 
been developed for many of the components needed to reach 
Net Zero, including: 

• low carbon electricity (supply must quadruple by 2050); 
• efficient buildings and low carbon heating; 
• electric vehicles; 
• carbon capture and storage (CCS); 
• diversion of biodegradable waste from landfill; 
• phase out of fluorinated gases; and 
• increased afforestation and measures to reduce emissions 

on farms. 
However, the Committee on Climate Change’s assessment was 
that current plans must progress with further urgency: 

• 2040 is too late to phase out petrol and diesel vehicles. 
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• There is no current plan for decarbonising heating systems. 
• The UK has no current large-scale projects for CCS. 
• Afforestation targets are not being delivered. 

Figure 2 illustrates the increasing lags between CO2 emissions, 
CO2 concentration, temperature stabilisation and sea level rise 
due to thermal expansion and ice melting. 
Figure 2: CO2 concentration, temperature and sea level rise 

 

The need for adaptation 
Despite the target of 1.5°C, UK average temperatures have 
already risen 1.2°C above pre-industrial levels, and another 50% 
rise before 2050 seems largely inevitable, giving a total rise of 
1.8°C, Adaptation is essential as the climate will change. 
The required rate of reduction of emissions to achieve Net Zero 
is 50% higher than under the UK’s previous 2050 target and 
30% higher than achieved on average since 1990. Figure 3 
illustrates how England is not prepared for the effects of a 2°C 
increase in global and UK temperatures, and certainly not for a 
4°C rise. 
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Figure 3: summary of progress report to Parliament, 2019 

 
Until recently, the chance of a summer as hot as 2018 was less 
than 10%, but this could rise to 50% by 2050 and more by 2100. 
With high emissions, by the 2070s central England could be: 

• 57% drier in the summer; 
• 33% wetter in the winter; 
• 5.8°C warmer in the summer; and 
• 4.2°C warmer in the winter. 
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Figure 4 illustrates the projections for Scotland. 
Figure 4: Met Office view of potential climate changes 

 
Source: UK Climate Projections (UKCP) 

Hazards and impacts 
The issue was likely to be the extremes, such as of rainfall and 
flash flooding. For transport the issues (with recent events on 
the rail network noted) might include the following hazards: 

• Sea level rise, storm surge, wave energy (Dawlish, 2014) 
• River floods (Conwy Valley, six times in 20 years) 
• Extreme storms 
• Droughts 
• Temperature variability 
• Temperature extremes 
• Humidity 
• Prolonged change 
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These could have the following impacts: 
• Submerged roads 
• Landslides (Stonehaven, August 2020) 
• Bridges undermined (Lamington, 2015) 
• Rail tracks washed away (Polmont, August 2020) 
• Rail tracks buckle, road pavements melt 
• Rail power and control systems fail 

The UK Climate Change Risk Assessment 2017 (UK CCRA2) 
identified and detailed these hazards and impacts. In addition, 
there were factors such as whole populations migrating and 
patterns of demand and trade changing. 

Interdependencies 
Figure 5 shows the increasing interdependencies between 
issues, and as infrastructure is increasingly digitally controlled, 
resilient communications technology becomes increasingly vital. 
Figure 5: interdependencies 

 
The third UK CCRA, due in 2021, is expected to identify flooding 
and its effects, such as at Doncaster, as the key risk. Heat is also 
an issue for railways and smaller roads. 
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Understanding risks 
John described the approach to understanding risks, the 
complexities of which are summarised in Figure 6. 
Figure 6: understanding risk 

 
Source: IPCC (2014) Climate Change 2014: Impacts, adaptation and 
vulnerability 

Note how factors such as governance and socioeconomic 
pathways need to be taken into account. 

Resilience and adaptation 
Resilience is challenging to define, as it is context-specific and 
varies between sectors, such as health and transport, and had 
been found to have 34 meanings in the UK. It is commonly 
understood as capability of a system to recover – bounce back – 
to the state it was in prior to an event, and can mean “the rapid 
recovery of a system’s performance after an event”. The Dawlish 
sea wall, for example, bounced back in a couple of months, but 
the repaired portion was stronger and better than before. 
Network Rail has a “building back better” policy, such as in the 
Conwy Valley, where embankments have now been rebuilt with 
rock armour to protect them from scour. 
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Adaptation is an adjustment in ecological, social, or economic 
systems in response to actual or expected climatic stimuli and 
their effects or impacts. This term refers to changes in 
processes, practices, or structures to moderate or offset 
potential damages or to take advantage of opportunities 
associated with changes in climate. It is important in the climate 
change issue in two ways—one relating to the assessment of 
impacts and vulnerabilities, the other to the development and 
evaluation of response options. 
One requirement is capacity building, to ensure that 
organisations have the right skills and processes. 
Figure 7 illustrates the costs and benefits of adaptation, 
presented by the Global Center on Adaptation (GCA) at the 2019 
climate summit in New York. 
Figure 7: the costs and benefits of adaptation 

 
Source: GCA Report: Adapt Now: A global call for leadership on climate 
resilience 

Making new infrastructure resilient offers very high BCRs, with 
$1.8 trillion of investment expected to bring $7.1 trillion in 
benefits (a fourfold return). Without resilience, there would be 
failures in many of the areas examined. There is a triple 
dividend: social and environmental as well as economic. 
In 2019, the World Bank noted that “Invest in regulations and 
planning, in the early stages of project design, and in 
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maintenance. Doing so can significantly outweigh the costs of 
repairs or reconstruction after a disaster strikes.” It also 
estimated that each dollar invested in resilience would bring a 
fourfold return. 
Many parts of the world are thinking of a “Green Recovery” from 
COVID-19 which includes both resilience and sustainability. 
Systemic adaptation is seen as best practice and is now covered 
by a standard, ISO 14090, an Annex to which describes a 
systems approach. Figure 8 illustrates how the first adaptation 
study on mainline GB network (TRaCCA) examined the related 
systems within the rail industry, including the socio-political and 
funding sub-systems. 
Figure 8: systematic adaptation: example of the rail industry 

 
Source: RSSB (2016) 

Maintenance is very important, because regular maintenance 
inspections provide an opportunity to identify how problems can 
increase in frequency and magnitude, and to learn how best to 
deal with them. Railway drainage, as a ‘system’ example, can 
affect track geometry, the track substructure, and the location 
of the contact wire in overhead line equipment (OHLE - the 
conductor that carries 25KV electricity to trains). Desiccation 
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over periods as short as one or two weeks can require 
emergency maintenance to keep tracks and OHLE within 
tolerance. 
Achieving all these things requires the right skills and system of 
governance, such as the ability to increase decision-making 
capacity and knowledge, as is identified in ISO 14090, which: 

• is applicable to all organisations in any sector; 
• takes a flexible approach; 
• is applicable at any stage of adaptation; 
• provides rigour; 
• enables tailored solutions, not ‘one size fits all’; 
• is iterative rather than linear; 
• embeds as ‘business as usual’; and 
• links to Paris 2016 and UN Sustainable Development Goals. 

John stressed that adaptation needs more than just a climate 
change risk assessment, a risk assessment has to be supported 
by actions to mitigate the risks. 

The challenges 
John concluded with an assessment of the challenges: 

• There is a need for better understanding in government and 
corporate decision makers. 

• There is a lack of capacity in organisations to appreciate the 
long-term nature of adaptation. 

• There is short-term thinking, with a less than 20-year 
outlook and short return periods for investment. 

• Economic appraisal rules make use of high interest and 
discount rates, as pointed out by Stern in 2006 (yes 2006!). 

• Policies favour narrowly defined benefits. 
• Adoption or drafting of climate-proof standards is slow. 
• The importance of maintenance is neglected. 

Good practice is to adapt when renewing infrastructure or 
building new. The World Bank noted at COP 22 that two thirds 
of the infrastructure needed for 2050 has yet to be built. 
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Frameworks exist for adaptation. UIC guideline and ISO 14090 
are good examples, and help to embed adaptation plans in 
policies, strategies and plans. John concluded that three themes 
emerge: 

• addressing knowledge and capacity development needs; 
• reviewing policies, strategies and plans; and 
• reviewing economics rules that militate against longer-term 

resilient and adaptation decisions. 
On the final point, the “triple dividend” concept is more 
appropriate for building climate resilience than a Benefit-Cost 
Ratio (BCR) based on a short appraisal life or high discount rate. 
This theme can be used effectively alongside staged, adaptive 
management approaches for infrastructure, such as designs in 
which the climate-related component, if of limited capability at 
the outset, can be readily upgraded when necessary. 

Discussion 
Tali Diamant (Atkins) noted that policy is both driven by climate 
change and drives climate change. How do we get people to 
change behaviour? John said that this depended on the 
evidence: change had been expected for 10-20 years but could 
now be seen in the form of bush fires in Australia and wildfires 
in the USA. People are aware of this, but will need to make 
behavioural change, such as eating less meat and using green 
energy. Rachel added that there has only recently been 
consensus that climate change is anthropogenic, but the failures 
are now evident and in the public domain. However, uncertainty 
makes things difficult, if scientists can’t yet give clear scenarios 
or projections. 
Peter Gordon (Editor, The Transport Economist) noted that 
even if emissions stop now, warming continues. Given the lags, 
how certain are we whether the result will be warming or 
“weirding”? Rachel said that the Met Office had done good work 
on lags and UK Research and Innovation (UKRI) was looking at 
the issue. Good practice was to look at the forecast averages, 
but to test for the extremes: for example, HS2 had designed for 
a 1,000-year flood event. John added that variability is 
important. Network Rail’s standards of ten years ago were for 
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100-year floods of major rivers, but it had been realised that 
these would now be 20-year. There was a need to look beyond 
that, including considering a 1-2 metre sea level rise. HS2 had 
been designed to be a metre above the 1,000-year flood. 
However, there was often pushback “We can’t afford it”, despite 
the high incremental BCRs of adaptation measures. Rachel 
added that future funding was uncertain: if we have the money 
now, best to build adaptive measures now. 
Jonathan Fisher (Jonathan Fisher Environmental Economics) 
asked about the latest situation regarding real options analysis? 
How should we determine how much adaptation to include, 
particularly if decision-makers did not have the time or expertise 
to do a real options analysis. Should they do a robustness check 
instead? John said that the technical details would be complex, 
but UKCP18 provides projections which can be used for decision-
making, although projections are more reliable for temperature 
and precipitation than for wind. Rachel had done work for the 
environmental agency around six years earlier on how to bring 
adaptation into the real options analysis for flood risk defence 
schemes. Over-complex modelling needed to be avoided when 
scenarios were easier. 
Jessica Buritica (Steer) wondered how to carry the message 
from decision-maker to maintenance crew? John said that 
maintenance good practice, such as ISO 55000, includes “line of 
sight” from decision-makers to those on the ground. However, 
maintenance crew are the first to observe emerging trends and 
decision-makers can use this information to diagnose and devise 
adaptations. That said, there is a need to train people to be alert 
to, and react quickly to, extreme weather events. 
Andrew Price (Jacobs) asked what transport policies would be 
needed by 2030 and 2040, if the reduction of transport emission 
was to make a meaningful contribution to net zero, especially in 
the context of the £30 billion to be spent on new roads in 
England and Scotland. Rachel recently done work for Transport 
for the South East on decarbonisation. Adjacent local authorities 
often had different targets, despite sharing road and rail links. 
Measures such as car-free cities and road user pricing tend to be 
unpopular but will probably be needed. Local authorities 
probably need a mixture of tools, as the needs of urban and rural 
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areas differ. Adriana Moreno Pelayo (Arup) asked where 
aviation fitted in. Rachel noted that aviation’s emissions were 
higher in the atmosphere, but reflexive business travel will drop, 
and the industry will change. Data centres now produce as many 
carbon emissions as aviation. 
Juan-Carlos Ciscar Martinez (European Commission Joint 
Research Centre (JRC)) asked to what extent the current COVID-
19 crisis could raise society’s awareness of climate change risks. 
John had detected more interest in climate change adaptation, 
as people realise that contingency planning for global issues has 
been poor. COVID-19 has raised awareness, and it seems 
unlikely that people will revert to business as usual. “Green 
recovery” and “building back better” were recurring themes. 
Rachel said that the UK risk assessment had identified 
pandemic flu as the largest risk for a long time, and resilience 
agenda was moving up the agenda, broadening the focus from 
GVA growth. 
Tali Diamant was concerned that COVID-19 might be reducing 
travel, but more of it was being done by car, with far less use of 
active mode use as we move into winter. People are keeping 
themselves safe without regard to the climate change 
implications. Are people sufficiently aware of the trade-offs, and 
will the net reaction to COVID-19 be climate-positive? Rachel 
pointed out that there are positive and negative effects, and 
work on the climate impacts of COVID-19 suggest that it is not 
necessarily good for the climate. In UK latitudes, it can be better 
to work at home in summer and in an office in winter, to 
minimise heating use. “Don’t use public transport” goes down 
well with those who like cars. There has also pressure to shorten 
supply chains to increase self-sufficiency, but more home 
manufacturing could increase local emissions. John noted that 
the EU was advancing a number of green initiatives, but noted 
that COVID-19 might merely defer expenditure, activity and 
emissions. Rachel noted research that some people were scared 
to travel and others were keen to take deferred holidays. A study 
by Base/Climate Exchange for Scotland? had asked what it 
meant for cities if people did not commute. Adriana asked if 
cities could become denser again. Rachel thought that people 
not needing to live near where they work might commute less 
frequently but further. 



- 31 - 

Adriana Moreno Pelayo asked about economic appraisal. She 
had done work on reform of the Treasury Green Book, and sat 
on a round table with the Institution of Civil Engineers (ICE), 
which now had a consultation on Green Book reform in the 
context of Net Zero. There had been a discussion on the role of 
government guidance on appraisal. Rachel said that Steer had 
been doing work for West Yorkshire Combined Authority/ 
Midlands Connect looking at their appraisal processes and how 
to bring low carbon into them, and also the wider environmental 
net gains in areas such as biodiversity. Monetising carbon in 
WebTAG had little impact, but adding carbon as a metric in 
multicriteria analysis. Supplementary guidance on climate 
resilience is also being produced for the Green Book. The key 
issue, however, remains the discount rate assumption that 
benefits end (over a capital project with a finite life), or decay, 
rather than increase. John said that in the first adaptation study 
on mainline GB network (TRaCCA, largely funded by RSSB, and 
on their website), Arup’s economists looked at WebTAG and 
flooding issues at Cowley bridge Junction in Devon. They 
considered what could be justified if social and environmental 
benefits were included, and concluded that the BCR could be 
around 22. WebTAG tends to focus on benefits to existing 
travellers, not changes in travel patterns, and the Green Book 
did not look at local benefits. Network Rail is continuing its work 
to modify standards in this area. 
Dick Dunmore (Steer) wondered whether parties such as 
insurers and non-Executive Directors expected to see that 
adaptation was being considered by organisations. John said 
that Corporate Social Responsibility (CSR) pressures were 
relevant and that the National Trust was very interested in 
adaptation. Multilateral development banks such as the EBRD 
and the World Bank were looking at adaptation. In India, the 
World Bank was looking at an 1800-kilometre long freight only 
railway and had investigated whether it would have climate 
resilience, which investors would need to provide a return. At a 
UN conference on ports the previous day the World Bank had 
discussed metrics being brought in to finance resilience of 
infrastructure. This came back to the point that two-thirds of the 
infrastructure needed for 2050 had not yet been built. Rachel 
said that work in due diligence in India and Latin America had 
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looked at climate issues. John noted that the Task Force on 
Climate-related Financial Disclosures (https://www.fsb-
tcfd.org) would have a huge impact. 
 
Report by Dick Dunmore 
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Scenario-based planning in transport: potential, 
limitations and outstanding questions  

Tom Cohen, Senior Lecturer at the University of 
Westminster’s Active Travel Academy 

Hosted by Arup on Teams 

25 November 2020 

 

Introduction 
In early 2020 Tom had joined the Active Travel Academy at the 
University of Westminster, founded in September 2019. 
He noted that he would refer to the CREATE and MORE projects: 

• CREATE was a 2015-2018 research project funded by the 
European Commission under Horizon2020. It developed 
new congestion and network performance indicators and 
qualitative and quantitative insights on how cities can 
reduce car use and make the business case for investing in 
sustainable mobility and place-making infrastructure and 
measures. 

• MORE deals with urban feeder roads of the Trans-European 
Transport Network (TEN-T). Their efficient functioning is 
vital to the local and national economy and the success of 
the TEN-T, but higher traffic volumes might also lead to 
increased air and noise pollution, accidents, congestion and 
CO2 emissions, affecting the economic efficiency and the 
health and well-being the population, demanding 
countermeasures. MORE is developing and reviewing tools 
and procedures in five TEN-T nodes: Budapest, Constanta, 
Lisbon, London, and Malmö. 

Background on scenarios 
In 2018 Tom wrote “It is estimated that a flu pandemic in the 
UK would result in between 20,000 and 750,000 net additional 
deaths.”, but he was not a super forecaster: this had been lifted 
from “UK Influenza Pandemic Preparedness Strategy 2011”. We 
are good at foreseeing things, but not at getting ready for them. 
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Tom explained that much of the background was familiar, but 
that it was important to agree on terminology: 

• Vision is things a (transport) authority seeks (to achieve). 
• Scenarios are things that might happen to that authority. 
• Strategies are things that the authority might do (also 

called measures, policies, packages and interventions). 
An idealised view of transport planning is to devise a strategy 
that takes us from the current situation to the vision, as shown 
by the dotted line in Figure 1. 
Figure 1: a strategy to achieve a vision 

 
  
In practice, sensitivity tests may be used to check that notional 
changes in input assumptions still deliver the vision, as shown 
by the solid lines. 
One example is the Department for Transport’s (DfT’s) forecasts, 
shown in Figure 2, which Tom argued are sensitivity tests rather 
than scenarios: they all forecast growth, and there is a central 
“reference” case. 
Sensitivity tests can be reassuring, but scenarios would result in 
a much wider range of possible outcomes. 
Figure 3 shows how such forecasts have consistently 
overpredicted actual growth. Including a central forecast was 
often not helpful. 

Current 
situation Vision

Strategy
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Figure 2: a forecast with reference (central case) and 
sensitivities 

 
Source, Department of Transport, 2018 

Figure 3: Government forecast and actual road traffic 

 
Source: Local Transport Today, by Phil Goodwin, from DfT data 
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In practice, the latest strategy from DfT’s Transport appraisal 
and strategic modelling (TASM) division envisages an increased 
role for the use of scenarios to treat uncertainty in forecasts and 
appraisal. 
The issues faced by forecasters could summarised as TUNA: 

• Turbulence 
• Uncertainty 
• Novelty 
• Ambiguity 

While easily said, the importance of this reality is not always 
recognised although, for example, the useful Government Office 
for Science’s 2012 “The Futures Toolkit” included a range of 
methods including scenario-based planning. 
What is a scenario? 
Tom defined a scenario as “One plausible picture of the future 
as it might affect an organisation/city/country”: 

• To be useful, scenarios must be plausible to stakeholders. 
• Scenarios are neither good nor bad: we cannot choose. 
• They must be more extreme than sensitivity tests and 

stretch, but not break, credulity. 
Scenarios can be developed deductively using, for example, two 
axes, representing different variables, from which a scenario 
naturally emerges in each of the four quadrants created. They 
must: 

• be specific to the organisation concerned; 
• be at the edge of plausibility and “mark out the possibility 

space”; and 
• be as far apart from each other as possible. 
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Figure 4 shows how scenarios differ from the sensitivity tests in 
Figure 1. Strategy 1 may deliver the vision in Scenario A but not 
in Scenario B. It may be possible to devise Strategy 1a which 
does so in both Scenarios, but in practice this is rarely possible, 
particularly if the Scenarios are very different from each other. 
Figure 4: strategies may be deflected by scenarios 

 

Current 
situation Vision

Strategy 1

Strategy 1

Strategy 1a

Scenario A

Scenario B

Strategy 1a
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Figure 5 illustrates an important consideration in devising 
scenarios: they must relate to the contextual environment, over 
which the organisation has no control or influence. 
Figure 5: contextual and transactional environments 

 
Source: John P Sykes 
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Case study: Transport for London 
Transport for London (TfL) was one of the partners in the 
CREATE project, on which Tom led a work package on transport 
futures. One of the issues it faced is illustrated in Figure 6, 
showing an accelerating decline in travel. A “perfect storm” of 
economic uncertainty, travel behaviour change and new 
business models had unclear implications for the future. 
Figure 6: TfL: key indicators of demand 

 
Source: Transport for London, 2017 

TfL participated in a two-day workshop on a scenario-based 
planning which took place as part of the CREATE project.  They 
found it sufficiently useful that they went on to commission the 
consultancy NormannPartners to assist them in doing a fuller 
exercise, working through a process of: 

• Scoping; 
• Factor research; 
• Interviews; 
• Workshops; and 
• Quantification. 
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The process is not technically complex, but involves extensive 
discussion and thinking. One outcome was Figure 7, showing 
how TfL has a much larger transactional environment than in the 
generic diagram in Figure 5. 
Figure 7: TfL: contextual and transactional environments 

 
Source: Transport for London 
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This led to three scenarios, summarised in Figure 8. 
Figure 8: TfL scenarios 

 
Source: Transport for London 

Tom cautioned that it might be tempting to prefer one of the 
three scenarios, but that missed the fundamental point that TfL 
might need to deal with any of them and their implications for 
the nature, scale and distribution of travel demand. Any “central 
case” may be irrelevant and would almost certainly not occur. 
Figure 9 shows how the scenarios could be related to the balance 
of power between market, citizen and state. This was not used 
to develop the scenarios, which had been done using an 
inductive (rather than deductive) process, but emerged as one 
way of connecting them into a story. 

Innovating London:

The story of London re-
inventing itself as a 
young, urban innovator, 
where technology 
changes how people live 
and work, but leaves 
some behind

Rebalancing London:

The story of a more 
equal but ageing society 
with lower economic 
growth, that focuses on 
self-sufficiency and 
liveability as world 
power moves East 

Accelerating London:

The story of an ever-
growing, expanding 
London which acts as 
the beating heart of the 
world financial system, 
but struggles to deliver 
high quality of life for all
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Figure 9: TfL’s scenarios as an issue of the balance of power 

 
Source: Transport for London 

A possible next step was to devise possible strategies and to see 
how well they performed in the scenarios and the central case. 
This could lead to a decision to proceed with the current strategy, 
to adjust it, or to reconsider. 
Figure 10 elegantly shows the divergence between orthodox and 
new thinking. At first sight, policy option A performs best, with 
five “greens”, three “ambers” and no “reds”. However, scenarios 
can never conceivably exhaust the possibility space: even eight 
scenarios are not exhaustive, and the true future may be 
scenario 9, against which option C performs best. 
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Figure 10: scenarios cannot exhaust the possibility space 

 
Source: Lyons and Marsden 2019 

No approach can exhaust all of the “TUNA” effects, but scenario-
based planning can at least reduce them. One argument is that, 
if one option performs well in all scenarios, then there should be 
a search for a scenario in which it performs badly. 

Summary of scenario-based planning 
Strengths: 

• It promotes humility. 
• It reduces, but cannot eliminate, the risk of mistakes. 
• It encourages the inclusion of flexibility where possible. 

Limitations: 
• It structures, but does not resolve, uncertainty. 
• It may be better suited to the private sector. A biscuit 

manufacturer can trial a new biscuit, but TfL cannot trial 
Crossrail, let alone a number of possible Crossrails. 

• It is better suited to organisations that can adapt quickly. 
However, it might be possible to design a bypass which 
could also become a railway or busway. 

Tom ended with four closing questions: 
• What should transport authorities actually do? 
• What is to be the status, if any, of the “central case”? 
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• Can redundancy be made politically acceptable? In public 
sector projects, it is politically very hard to add redundancy 
or flexibility without accusations of gold-plating. 

• Can the narrative of scenario-based planning be made 
intelligible? If professionals find it challenging, how can 
politicians articulate a message such as that a policy 
performs well against two of three scenarios? 

Discussion 
Iris Ning (Arup) liked Tom’s remark that “All forecasts are 
wrong” and asked whether the approach was likely to be rolled 
out more widely in the public sector, such as to Network Rail or 
local authorities, or to remain confined to the private sector? 
Tom expanded that changes in approach can be threatening to 
some parts of an organisation. The evidence is that organisations 
embrace scenario-based planning either because it is imposed 
by a senior stakeholder who supports the idea, or because the 
organisation has “stared into the abyss”. He had talked mainly 
about Transport for London, which had faced a crisis. 
Peter Jones (UCL), who had been involved in the work, 
reported that Transport for London has said that it had helped 
them come to terms with COVID-19. He made three points: 

• There needs to be clarity on whether “scenario” is being 
used to refer to an internally generated vision or on 
externally imposed events. 

• Scenarios make you realise the vulnerability of trend 
analysis: there is no reason to assume that forecasts are 
the most probable or central. 

• The lumpiness of transport investment means that there 
may be a case for working interactively between 
investment decisions and the scenarios into which they may 
emerge. 

Gregory Marchant had “been a planner who doesn’t believe in 
planning and has wasted an awful lot of money”, and suggested 
that a major issue, particularly for politicians, was the potential 
downside. Should we look at downsides more than upsides? Tom 
referred to a colleague who had said that the effort put into 
appraisal should be “proportionate to the cost of getting the 
answer wrong”. In politics, there is a much higher cost 
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associated with errors than with getting things right. But is 
redundancy of assets an error? As a principle, being motivated 
by the cost of mistakes does make a lot of sense … although we 
cannot always know the cost of the mistakes. Iris added that, 
no matter how good the tools, the most difficult part was making 
the decision. 
Stephen Cragg (Transport Scotland) agreed that deriving 
strategies was not an event but a process, which needed to be 
updated. For the development of the National Transport 
Strategy, Transport Scotland has not had a central case, but had 
scenarios, which were what seemed useful. However, now the 
need had moved to appraisal of interventions, a central case 
might be useful or necessary, but this would be to test the 
intervention, rather than to work out whether it was the right 
thing to do. Tom was interested to hear about Transport 
Scotland’s work. One issue of the central case, raised by both 
Peter and Stephen, is that it brings an organisation “comfort”, 
but extrapolation is unreliable and does not make the central 
case any more probable. We should be suspicious of central 
cases, and scenarios might be used to challenge them, but to 
obtain the full value of the scenario-based approach the central 
case should be set to one side. In principle, a scheme could be 
appraised against any scenario, whether far-fetched or the 
central case, and that is what Transport for London’s latest set 
of tools is designed to enable, whether to apply “the rule of a 
half” or to calculate a benefit-cost ratio. 
Tali Diamant (Atkins) said that Transport for the North (TfN) 
could benefit from scenario planning, and wondered what 
scenarios Tom would suggest? Dick Dunmore (Steer) 
wondered how the three scenarios for London had been 
designed: for example, could they have been devised from a 
hypothesis, or concern, about where power would lie, and hence 
emerge as points on the triangle in Figure 9. Tom replied that, 
to be useful, the scenarios must be specific to an organisation 
and its stakeholders: adopting someone else’s scenario is 
unlikely to be of value. Part of the value is identifying scenarios 
relevant to the organisation. Dick’s question about power leant 
towards the deductive process, identifying axes of importance 
and then plotting the scenarios on them, stereotypically deriving 
four scenarios from two axes. The inductive process, which Tom 
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prefers, involves iterative development of story lines, with 
discussion at each step. If the story lines converge, they could 
be combined: Transport for London went from five to three. Then 
it was necessary to ensure that each scenario was coherent, 
inter alia enabling a wider audience to see the scenario as 
credible. In the CREATE project one capital city found the 
exercise very difficult, whether because of culture or the 
individuals involved. Iris noted the issue of cultural differences. 
Daniel Fisher (Transport for Greater Manchester, TfGM) had 
two thoughts. First, TfGM had been considering using scenarios 
as alternative reference cases, to test resilience: what were 
Tom’s views? Second, TfGM had assembled an expert panel to 
help address uncertainty in appraisal and forecasting: could 
there be a national forum of practitioners to exchange ideas? 
Tom thought that the critical issue might be to ensure that there 
was a diversity of views, although there was a need for more 
than “a bunch of academics disagreeing with each other”. Ian 
Palmer (also TfGM) thought that Tom’s comments on events in 
TfL rang true. There was a need to share and understand the 
scenarios, but they involved different tools and decision-making 
processes, rather than small adjustments to parameters in 
quantitative models. Tom said that the guidelines written on the 
MORE project address how to gain some of the benefits of 
scenario planning without incurring as many new processes. TfL 
has switched to scenario-based planning very quickly, and this 
was particularly impressive given the history and size of the 
organisation. The approach was now embedded in TfL, but it was 
probably significant that there had been extensive consultation 
with stakeholders in the early stages. 
Stephen Cragg returned to the issue of “black swans” and 
scenarios which had not been tested, and agreed there was a 
need for constant monitoring. He noted that the graph of the 
transactional and contextual environments in Figures 5 and 7 
was a simplification. Transport planning was sometimes too 
reactive, and did not take advantage of opportunities to 
influence events. We cannot change the global economy, but can 
influence at least some things. For “benefits realisation” it was 
sensible to identify where and how influence could be used to 
deliver, or increase the likelihood, of outcomes. Tom agreed that 
this was a concern. He had wanted to present influence on a 
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continuum, and a more nuanced understanding would be useful. 
It is often said that “transport is a derived demand” but this 
makes planners fatalistic. They do have influence, and should be 
at the table when decisions are made. 
Iven Stead referred to Figure 10 and wondered whether 
promoters should be allowed to specify scenarios. Tom noted 
the concern: centrally-imposed scenarios were unlikely to be 
effective, but there was a role for bodies such as DfT, when 
reviewing appraisals, to say “Can we smell a rat here? Are the 
scenarios testing enough or different enough?” Iven also noted 
that standard scenarios might be needed for comparing schemes 
from different authorities. DfT needs a common yardstick, but 
individual organisations don’t. Perhaps only DfT should have, 
and use, a central case. 
 
Report by Dick Dunmore 
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