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HS2 TECHNICAL SEMINARS

Meeting Room 4, 2™ floor, 55 Victoria Street, London, SW1H OEU

Modelling, Forecasting and Economic Appraisal

09:30-11:30

lan Jordan (chair)

09:30 — 09:40 Welcome & in_-trpduc.:tion' of -the..sémihar
09:40 — 09:55 The Department for Transport approach to demand | Tom Worsley (DfT)
forecasting

09:55 - 10:05 Comments and questions

10:05 -10:20 HS2 demand forecasting Mark Weiner

10:20 - 10:30 Comments and questions

10:30 — 10:45 Principles of economic appraisal Tom Worsley (DfT)
10:45 - 10:55 Comments and questions

10:55-11:10 Appraisal of HS2 Mark Weiner
| 11:10 - 11:25 Comments and questions

11:25-11:30 Next steps and consultation lan Jordan

ENDS

Limiled. regigtered in England

e office 55 Vicloria Street, London, SWiH JEU
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Department for Transport -
Approach to Demand Forecasting

Department for

; _ L Transport
Total Rail Passenger Kilometres (bn) - Historic

Trend and Forecast

Source: Department for Transport
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Total Rail Passenger Kilometres (bn) - Historic
Trend and Forecast, by sector
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Source: Department for Transport
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Transport

Forecasts and Uncertainty

» Transport infrastructure has a long life — need to
forecast to understand capacity requirements
and to inform business case

* Uncertainty about the future; identify main
causes and effects of uncertainty and assess

sensitivity of the proposal to plausible range of
uncertainty
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Department for

Transport

Forecasting Methods

» Expert / Consensus view
— Review past trends — modify using other knowledge

« Evidence based approaches

Either trends over time — past relationships will continue

= Identify causes (demand drivers) and relationships (elasticities)

» Forecasts of demand drivers, combined with elasticities to forecast demand

+ Forecast changes in demand starting from observed base year flows
Or differences between people and places observed now — people’s
responses to change can be predicted

« Data on people, places, trips and costs

* Estimate the routes and modes they will use — check to validate

* Forecast demographic, land use, employment and income changes

« Forecast changes in travel opportunities and responses to them

» Data and Objectives determine method used
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ot dovious
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Department for

Transport

Data Sources for Rail and Other Long
Distance Travel

Objective — Travel in London to West Midlands corridor

* Household surveys — e.g. National Travel Survey

— Rail is 1.6% of all trips - 8% of all passenger miles — so rail use isn't
covered in the required detail in househo% surveys.

— Long distance trips are 2% of all trips — again difficult to cover in
household surveys

« Data on all rail tickets sold in aggregate over the past 20
years and since 1995 giving full details of origin,
destination, and ticket type

« Similar data on air passenger flows

» Good data on rail and air flows — for road long distance
trips rely on one-off roadside surveys

(|

L]
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Rail Industry Forecasting Method - Passenger
Demand Forecasting Handbook

Large sample of flow groups — annual ticket sales by ticket

type between origin and destination over 1995-2002

Identify potential causes of demand growth — employment
rowth at destination, regional changes in GDP per capita,
ares, competition from other modes. Test for significance.

Estimate relationship — elasticity — change in rail patronage

for a change in demand driver

Compile forecasts of demand drivers — e.g. trend based GDP

form HMT, population, employment on OD basis. DfT's NTEM

database, used for all modes

Take base year observed demand, forecasts of demand

drivers and elasticities to forecast OD rail patronage —

unconstrained by capacity

Department for

Transport

Is the relationship between the Drivers and Rail Demand
changing?

For road traffic evidence of a saturation effect — car ownership, a
major influence on car traffic, is now growing more slowly. Other
factors — congestion, costs affect demand but not the direct
relationship between income and road travel.

For rail no evidence of reduced impact of demand drivers from the
econometric analysis of trends over time.




Scope for further growth of rail demand

Department for

Transport

* People from households in the top 20% of the income distribution
travel more than twice as much by rail as the average person but
only 50% more than the average person by other modes — scope for

rowth as other households get richer (as has occurred with car
use).

« Rail is used more in the L&SE region. People in these regions make
roughly three times more rail trips than those living in other regions.

* Alternatives to travel have always existed and continue to improve —
nothing to indicate a step change in their cost/convenience/quality.

All Trips By Socio-Economic Group;

trends 1995/7-2004

Year

Socio-economic Group

Professional/Managerial

Intermediate non-manual

Junior non-manual

Skilled manual

Other man. & other SEG

e

Lo

Retired

Other econ. inactive

Source:

Department for Transport
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Transport

Index
1995/ 1999/ 2004

1997 2001
100 95 839
100 96 91
100 100 91
100 95 89
100 98 94
100 99

100

100

96

96
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Rail Trip Rates By Socio-Economic Group; trends 1995/7-
2004

Index
Year a 1995/ 1999/ 2004
1997 2001
Socio-economic Group
Professional/Managerial 100 i51 144
Intermediate non-manual 100 129 118
Junior non-manual 100 110 121
Skilled manual 100 115 160
Other man. & other SEG 100 110 133
Retired 100 125 138
Other econ. inactive 100 100 151

Source: Department for Transport

Department for

i Transport
Effects of service improvements on P

demand - generated demand

« Initially the forecasting method provides forecasts of unconstrained
demand

« Capacity — crowding, service frequency, etc. - influences demand as
estimated in the unconstrained forecast.

« Need to specify service provision for a forecast appropriate to that
service

» Increases in capacity and improvements in quality generate
additional demand and revenues and can shift demand from other
modes

= Leaving capacity fixed as demand increases has the effect of
reducing unconstrained growth forecast
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Example of demand growth from service
improvements

Manchester- London WCML 2004/5-2008/9
88% more revenue

+ 59% more passenger journeys

71% more passenger km

34 minute journey time saving U OW)( v LS.
Approx 1600 extra peak hour seats on WCML

Department for

Transport

Manchester-London Rail and Air Volumes
and Shares 2003-09

Rail
Air

32.8%

23.9%

ANNUAL PASSENGERS m

Source: Department for Transport
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How good are the rail forecasts?

Department for
Transport
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How good are the rail forecasts?
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Department for Transport -
Principles of Economic Appraisal

Department for

Transport

Principles of Economic Appraisal — The
Sources

* Treasury Green Book
— General principles

— Cross departmental requirements — discount rate,
appraisal period etc.

« DfT’'s WebTAG — Web based Transport
Appraisal Guidance - Application of principles to
transport projects
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What is Economic Appraisal?

« Financial appraisal looks only at the costs and revenues that feature
in company accounts — the bottom line.

= The DfT’s standard appraisal — NATA -allows a decision to be
informed by the size of the benefits of a proposed course of action
relative to the costs incurred by government.

« Itinvolves quantifying as many costs and benefits as possible and
expressing these in monetary terms where feasible in the TEE table.

= Other impacts are identified and summarised in the AST or AoS.

» There are limited funds available for all Government expenditure.
Economic appraisal is a tool to help Ministers to prioritise spending.

Department for

Transport

Comparison of do-minimum with the
proposed scheme; the Process

= Specify a do-minimum case and the option to be appraised.

« |dentify from recent ticket sales data the passenger flows in the corridor.

« Set up a rail travel forecasting model for the corridor based on the inputs —
e.g. demographic and income growth, fares etc. —and elasticities which
show relationships between changes in these inputs and changes in rail
demand.

« Include do-minimum capacity and services in the forecasting model to
provide forecasts of patronage in do-minimum option.

» Include proposed scheme capacity in the forecasting model to provide
scheme based forecast, reflecting impact of additional capacity and other
changes on demand.

» Estimate impact on other modes from rail demand model or other sources.

« Compare the outputs and outcomes of the do-minimum case with the ‘with
project’ option; estimate the change in benefits, revenues and costs
compared with do-minimum.

+ Sensitivities to changes in the assumptions.

(% Odther brdhon avppr v DIT anhua h wader allinatiivy |
 hweasks brasd on WW@&OE
:wludoﬁriumdmhy. um.ﬁez,

« Economic or Cost-benefit appraisal aims to identify all the costs and = 0
benefits of a proposed course of action. = —
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The HS2 Business Case

» The HS2 business case covers only costs and benefits
that affect transport users, providers and funders.

+ All transport users are covered — HS rail, existing rail,
roads.

* All other impacts are assessed in the Appraisal of

Sustainability (AoS),

“Transport User Benefits include:

— Time savings — in vehicle and access/egress times (rail and
road)

— Reliability improvements

Department for

Transport

Comparing the Costs and Benefits

+ Costs and benefits occur at different points in time. Comparison of the
effects is made by:
~ Discounting future year costs or benefits at a rate of 3.5% (3.0% after
30t year)
— Deciding on an appraisal period (up to 60 years), beyond which costs
and benefits are small or uncertain enough to be ignored
— Expressing as many costs and benefits in money terms

~ Providing a resuilt in terms of the Benefit-Cost Ratio (BCR)

= The DIT definition of the BCR is essentially benefits to society divided by
costs to government:

Present value of overall impact
Present value of cost to government

» This use of the BCR helps to maximise returns to society for the total
Government budget. If the BCR is greater than 1 then benefits exceed
costs.
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Value of Travel Time Savings
(VoTTS)

Vlhﬂa IN*\M + Usually main element of any transport scheme.
. \ » Standard approach for all transport modes.
L M h[, = Non-working time savings (including commuting) around £6 per hour in
) I current prices for all journeys.
M“\ﬁ = Derived from surveys — willingness to pay for journey time changes using »
+b h- l I . examples such as tolling to add realism to the survey. /uﬁ anﬂ
« Travel in the course of work — assumption that savings increase overall a
output by the amount of the time savings, valued at the wage rate plus a om
l f’ mark up for users of the mode - a realistic assumption for commercial . 0
0b le drivers. 4 u.'ﬁ
— » Rail business time value based on the average gqrnin:_qs plus mark up of
* those who use rail in the course of work — source . Value implies a
2 ru kou.t . current pre-tax wage rate of around £32 per I P "
»  Walk/access/egress time savings value set at double the standard in- " ‘h’sw
vehicle value for all non-business travellers. Business values as for in-
T vehicle values. 3
{0Y (o + Evidence suggests VoTTS increases with trip length/duration and hence .
memm— savings for long distance trips undervalued but not part of DT method. GOMNAANﬂ .
lime savt l
A '

Department for

Transport

Rail business time savings

« The issue is how people would use the savings when compared to what
they do now while travelling.

+ We arran?ed for market researchers to survey business rail passengers —
many replied that they would start the trip later or get up earlier, taking the
working time saving as extra leisure.

= In the longer term this is not a plausible outcome — people perceive a given
travel time, not a saving, and arrange business/leisure around this.

» Clearly business users attach some value to savin% travel time - big
response on WCML when services improved in 2008.

» Despite London - Glasgow rail offering around two extra hours of potential
working time over air, rail has a very small share of the business market
(<20% of all purposes).

“ « _No immediate answer to the valuation of rail business time savings — so test
/ € benefits for a range of assumptions.

Va
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Revenues in the business case

= Not a financial appraisal.

* Increases in net revenues help to reduce the costs to government or other
provider of the scheme.

* The costs of providing the capacity needed to generate these revenues are
part of scheme costs.

* A cost to passengers = a benefit to operators — a transfer between

bassengers and operators - not a change in resource use.

* We assume that, when people buy more rail travel and fewer widgets, the
volume of widget production falls and costs of production reduce in line with
the fall in revenues. No long term loss to widget producers. However,

widgets are taxed, rail travel is not, so an adjustment is made to reflect this
as a loss of tax revenue.

Department for

Transport
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