


saturation levels. This has been shown to be an important indicator in
determining the number and type of trips which people will make.

Figure 6.1 Zoning System of the National Trip End Model Data Sets

6.5 This is finally combined with census data, employment data and with trip
rates from the National Travel Survey to forecast future trip ends to, and
from, areas in Great Britain. This creates very detailed and sophisticated
forecast datasets comprising the number of trips, the purpose of the trip
and the household types they are generated from for approximately
2,500 zones in Great Britain.

6.6  Our forecasting approach uses the latest available planning data
projections to identify where people live and work, largely taken from
other Government Department sources and Local Authorities. The
average trip rates, for different cohorts and journey purposes, such as
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6.7

6.8

shopping or commuting, are derived from the National Travel Survey,
which is a Department commissioned travel survey collected yearly since
1988. This is all combined as described above in order to forecast total
travel demand.

With the publication of the 2011 Census data and updated demographic
and planning projections we have the opportunity to update our models.
We have also re-estimated people’s trip-making patterns to the most
recent data from the National Travel Survey, which will implicitly
incorporate the latest information we have on people’s travel choices into
the model, capturing many elements of behavioural change that have
occurred in the previous decade. This work is described in more detail in
the next section.

Building on this work we aim to investigate the trends emerging from the
latest evidence, looking at how our modelling suite can reflect more
recent evidence in travel demand trends. To better anticipate future
behaviour we also must understand why behaviour is changing and the
influence of this, and other factors such as demographic and spatial
change, economic factors such as GDP and fuel prices as well as
specific policy levers on demand for travel. This chapter describes our
progress and plans for develop NTEM and enhancing our forecasting
capability.

Understanding Behaviour Change

6.9

6.10

Recent research by the Department*? and other organisations has
indicated that people’s travel behaviour might be changing. This has
been highlighted by other organisations in such research papers as TfL’s
“Drivers of Demand for Travel in London”#3, OECD’s roundtable report
“Long-run Trends in Car Use”#* and the Independent Transport
Commission’s “On the Move”° report.

The On the Move report highlighted several trends which includes young
men being less prevalent than before in holding driving licences, an
increase in female driving fuelled by increased participation in the labour
market, and increases in rail patronage driven, at least in part, by a sharp
decline in company cars. Other observations in the UK and developed
countries have also indicated that car use has been levelling off in
denser urban areas, whilst people continue to increase their car use
outside of these areas. The Department is developing research to
capture and quantify these trends while also understanding what is
driving them.

42 Including; DfT (2009); “Research into changing trip rates over time”
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/193908/trip-rates-report.pdf

and forthcoming DfT publication exploring factors and trends of roads use.
43 TfL (2014); “Drivers of Demand for Travel in London”
https://www.tfl.gov.uk/cdn/static/cms/documents/drivers-of-demand-for-travel-in-london.pdf

44 OECD (2013); “Long-run Trends in Car Use” http://www.oecd-ilibrary.org/transport/long-run-trends-in-
car-use 9789282105931-en

45 |ITC (2012); “On the Move: Making sense of Car and Rail travel trends in Britain”
http://www.theitc.org.uk/our-research/research-reports/transport-reports/
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Investigating trip rates

6.11

6.12

Within NTEM, input parameters called “trip rates” represent one of the
primary input parameters into the model which capture travel demand.
The trip rates are a measurement of people’s propensity to travel*®.
Recent Departmental research analysed the latest National Travel
Survey (NTS) data available at the outset of the study, a time-series of
NTS data from 1998 to 2010, to re-estimate the trip rate values and
capture the latest travel trends observed from the NTS data.

The project has conducted further robust statistical analysis, and begun
to investigate whether there are trends over time, or changes in other
aspects of travel such as trip distance, or the number of trips by various
different purposes made. Figure 6.2 below shows a graph of the trends
by purpose for the period 1998 to 2010 for home based outbound trips,
so does not yet cover onward and return trips.

Figure 6.2 Graph of Trip Rate Trends Between 1998 and 2010
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6.13

6.14

Initial investigation of the trends revealed a general downward trend in
trip rates which has also been similarly described in headline statistics
reported by NTS publications. The two largest journey purposes
(shopping and commuting), exhibit a statistically significant downward
trend with reductions in the range of 15% to 17% respectively between
1998 and 2010. The trends in the data are not uniform across all
purposes though and vary according to purpose and segmentation. For
example, the personal and employer's business purposes are stable but
the holiday trips are increasing.

To enhance our forecasting capability, we need to understand the factors
that are driving these trends. This is difficult, with multiple factors

46Trip rates in this study were defined as the number of home-based outbound trips a person makes per
week for a variety of purposes, such as commuting, shopping, education, etc.
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appearing to influence demand. We carried out some exploratory
analysis to identify what is driving the trends. This included examining
the trends by mode, with Figure 6.3 below demonstrating the trip rates
by mode instead of by purpose.

6.15 Observed from Figure 6.3, and also measured through the regression
analysis, it can be seen that the walk mode has been the mode with the
steepest decline over the period of analysis. This was also in line with an
analysis conducted on trips by distance which indicate that trips in the
shortest distance band (in this case < 1 mile) have been most in decline
compared to other "distance-segments".

Figure 6.3 Trip Rates by Mode Between 1998 and 2010
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6.16 It is worth noting that the trend for rail trips shown in Figure 6.3 is
consistent with the large trip rate increases recorded in other rail specific
data sets. This is not immediately apparent because the NTS dataset
has a small overall sample size for rail and this is one of the reasons that
rail forecasting is generally implemented using uni-modal guidance
based on PDFH and reflected in WebTAG.

6.17 The ongoing trip rates research will aim to more fully understand the
reasons behind these trends. Key to this is understanding people’s
attitudes to travel and what is driving their travel choices. We are working
with the Independent Transport Commission (ITC), who are undertaking
complementary attitudinal research that will help inform the types of
behavioural datasets which could be used to enhance our trip rate
forecasts.
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Car ownership trends

6.18

6.19

As part of the research into understanding recent travel behaviour, we
must also understand the constraints and conditions which travellers face
when making travel choices. A key priority is to better understand
apparent constraints on car ownership - an important driver of travel
demand - and enhance how we model car ownership. This is particularly
relevant in denser urban areas. Whereas on aggregate, car ownership
forecasts across Great Britain have validated well, the car ownership
forecasts have performed less well in those denser urban areas and in
particular London. This is likely due to a need to enhance the
representation of constraints in these areas, such as congestion and
parking availability, as well as potential opportunities, such as good
public transport provision. Of course, broader social trends such as lower
license holding of young males will also need to be reflected by using
updated sources of evidence and data.

During the course of the update to the NTEM demand forecasts, we
intend to assess the performance of the National Car Ownership Model
within NTEM and seek to improve this where necessary. This will be an
assessment of the potential to add more explanatory power to the model
or make other refinements to better reflect more recent car ownership
trends, and the value added to the forecasts in doing so. This will be in
addition to the collection of more recent data sets and a critical
evaluation of potential new data sets to use in updating and fully re-
calibrating the model.

Capturing Demographic and Spatial Changes and
Impacts

6.20

6.21

6.22

The NTEM is used to forecast future travel demand in the form of trip
ends (trips beginning or ending in NTEM zones). This is achieved by
taking trip rates from the NTS (people’s propensity to travel) and applying
them to detailed segments of the population (e.g. split by household size,
car ownership and so on). This gives users a growth rate in travel
demand, which is derived from the land-use forecasts from the Scenario
Generator model based on population, employment and housing
projections to 2041.

During the course of the NTEM update project we intend to identify
potential enhancements to the NTEM's land use model, the Scenario
Generator, which forecasts the numbers of people and jobs in the 2500
NTEM zones*’. This will include updating the technical elements of the
model, such as the areas in which to balance the workforce with jobs,
and re-estimating the parameters that control how the model responds.

Travel statistics have shown that travel patterns differ significantly
depending on the area type being examined, with urban areas showing
journey distances, times and mode use which are significantly different
from those in rural areas. Alongside the update of the NTEM dataset with

47 DfT (2011); “NTEM 6.2 Guidance, Version 6.2” https://www.gov.uk/government/publications/tempro-
downloads/tempro
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the latest census data the project will examine how changing
demographics in urban and rural areas are affecting observed trends and
the extent to which these spatial variations will affect trip rates and
demand for travel.

GDP and Economic Growth

6.23

6.24

Economic growth and its impact is a key factor in demand for travel and
the types of trips people make; for example, GDP affects employment
forecasts. The majority of external factors, such as oil prices and costs of
motoring, are traditionally modelled in transport models which can
explicitly capture the costs of different modes. But GDP and personal
income growth are important factors in influencing travel demand and the
mode of travel, for example through the relationship between income and
car ownership. These are currently captured in NTEM within the National
Car Ownership Model and these relationships will be explored as part of
the work described above. GDP forecasts also play a role in calculating
the growth of jobs in the Scenario Generator.

The total demand for travel from NTEM implicitly includes macro-
economic factors in the trip rates estimated from NTS data. For example,
the recent economic downturn is possibly a factor in changing trip rates,
particularly in the commuting journey purpose. The ongoing trip rates
analysis will look to determine what portion of the decline is due to
economic factors and what is due to other factors (for example,
technological or continuing attitudinal and behavioural changes) as
measured by a range of indicators including GDP, personal income,
household income, etc. In particular, it will look to examine how
economic effects act on discrete segments of the population, for example
young people, and how this affects peoples’ propensity to travel.

Capturing Policy Levers

6.25

6.26

The observed travel behaviour of individuals is a result of how people
exercise their personal preferences with respect to transport supply
conditions and personal circumstances (financial or accessibility needs,
etc.) which is, in part, influenced by wider policy interventions. Changes
in behaviour as a result from more recent policy interventions will, in
aggregate, be implicitly included in the trip rates calculated as part of
NTEM. The only explicit assumption that is policy-based are the
dwellings data input into the Scenario Generator, which guides where
houses are likely to be built, subject to other constraints and
considerations. Increasing the scope to include more policy based inputs
will be considered as part of the model updates.

The National Transport Model is a key policy-testing tool and used for
producing the Department's Road Transport Forecasts. We are reflecting
the evidence on changing trip rates in considering a broader range of
scenarios for the next iteration of the Department’s forecasts. The re-
estimated trip rates have been used to generate a new scenario for
declining trip rates. Extrapolations have been made from past trends to
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estimate trip rate changes for forecast years. Results of this have been
published in the Road Investment Strategy: Strategic Vision document?,

Joint Working and Research

6.27 To ensure our NTEM forecasting approach continues to support the
production of high quality demand forecasts, we will continue to place
joint working with academics and stakeholders at the heart of our
approach. Early in 2015 we will be holding an engagement event which
will address our travel trend and trip rate research and the development
of our NTEM suite and national travel demand forecasts. This will be
followed by a detailed evidence and literature review that will form the
basis for a robust model development plan which will enable us to deliver
a new NTEMY7 data set in early 2016.

48 https://www.gov.uk/government/publications/road-investment-strategy-strategic-vision
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/. The Treatment of Uncertainty

Background

71

7.2

There is, unavoidably, uncertainty in future forecasts. This makes
demand and scheme benefits harder to predict the further in the future
we go. Within our appraisal framework, we describe the size of the
uncertainty in both the calculation of scheme benefits, through the
development of alternative forecast scenarios, and on the scheme costs
side, through the application of optimism bias and quantitative risk
assessment.

The Department has established guidance on how analysts may treat
uncertainty in their modelling and appraisal work in WebTAG. This
provides good practice advice on how national and local uncertainty may
be captured. The use of transport models as tools to assess not just core
scheme benefits, but how a scheme or strategy may perform in a variety
of different circumstances in a proportionate manner, is established as a
core principle of the guidance. Testing robustness to uncertain outcomes
is achieved through sensitivity tests of more detailed scheme
assumptions, wider scenario tests and the provision of ranges around
key values. All of this treatment of uncertainty provides the decision-
maker a more informed view of the performance of a potential investment
in a range of different circumstances.

The importance of long-term forecasting and evaluation

7.3

7.4

7.5

The 2013 UVITI technical report*® identified the increasing importance of
understanding and valuing the impacts of larger and longer term
transport schemes. Since much of our transport investment is for the
longer term, it has a long-lasting impact on the economy, the
environment and society. We previously identified two key analytical
issues that arise from taking the long term perspective:

e How best to forecast transport demand and the impacts of options
into the long term; and

e How to handle the inherent forecast uncertainty.

At the heart of understanding uncertainty is developing our portfolio of
ex-post evaluation evidence and using this to identify areas of
uncertainty and using this to inform our model development.

Beyond the analytical issues is the importance of developing an
approach to communicating the uncertainty in our analysis to decision

4 DfT (2013); “Understanding and valuing the impacts of transport investment: latest DfT technical
research and next steps in transport appraisal” https://www.gov.uk/government/publications/transport-
appraisal-in-investment-decisions-understanding-and-valuing-the-impacts-of-transport-investment
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7.6

makers that provides a richer understanding of the impacts of a proposed
investment.

This section discusses how we are taking forward these questions, and
developing the link between evaluation and appraisal in order to enhance
our forecasting capability. We begin our approach to capturing the size of
uncertainty around the basic inputs to modelling and appraisal, 'the
building blocks of our analysis'.

Uncertainty and the Building Blocks of our Analysis

7.7

7.8

7.9

710

WebTAG guidance covers the importance of understanding the
uncertainty around transport model inputs and describes the principles in
accounting for these as best as possible, and in a proportionate manner.
Key model inputs are prone, say, to day-to-day variation in traffic flows,
sample sizes in surveys and so on.

As part of our wider analysis development program we continuously
reflect upon and take account of elements of uncertainty. For example,
the re-estimation of values of travel time will provide ranges around core
values that will be reflected by analysts in appraisal work (see Chapter
5). The trip rates study has also looked at uncertainty around the
propensity for people in different households to travel for different
purposes. This key input into modelling and appraisal framework can be
used to test uncertainty in travel demand forecasting (see Chapter 6). As
a final example, the National Transport Model made use of several
scenarios to test the impacts of the Roads Investment Strategy, including
projecting forward declining trip rates over time, and decoupling the link
between GDP growth and changing car use.

As part of developing our understanding of the building blocks of our
analysis we will look to undertaking additional research into uncertainty
around key model inputs and how these may be accounted for in
forecasting and development of a business case.

Continuing to build on this essential understanding of key planning data
and economic inputs, as well as the parameters that govern the
performance of transport models, will help to give analysts a better
appreciation of how this may affect model outcomes. This provides the
basis for understanding how uncertainties in these key inputs propagate
through transport models and the range of potential outcomes of the
analysis. It will also allow us to develop improved advice to potentially
smaller-scale investments where it is disproportionate to run many
sensitivity tests.

Improving the Links between Appraisal and
Evaluation

7.1

Assessing the effectiveness and impacts of transport investment ex-post
is important for demonstrating value for money and learning lessons
about how future investment can most effectively be targeted. It is also
important to test how the assumptions in transport models and their
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712

713

forecasts performed against outturn, and how to explain the potential
variations and how this uncertainty was accounted for in appraisal.

To facilitate this, we are looking to enhance the ways in which ex-post
evaluations can generate and feed back evidence to validate and
improve the quality of our modelling and appraisal. Feedback from
external experts at our UVITI workshop in December 2013 and our
evaluation workshop in June 2014 identified this as an issue that merits
more attention. In addition, the TIEP report by Venables et al.
recommends undertaking more systematic ex-post evaluation which can
then be compared with ex-ante predictions.

It is an opportune time to build our approach for using evaluation
evidence, as we are working towards delivering our strategic vision for
improving transport monitoring and evaluation (2013 Monitoring and
Evaluation Strategy) and have established clear priorities for monitoring
and evaluation within the annual Monitoring and Evaluation Programme.
However, it will take time for these to feed through into an improved
evidence base. In the meantime, we are scoping the option of a
methodological study to improve how evaluation evidence can feed back
into appraisal parameters and models.

Forecasting Demand and Benefits in the Long Term

714

715

7.16

Transport models are exceptionally useful forecasting tools for assessing
the potential impacts of a transport investment. The methods used within
these models have been developed over many years. Broadly, they are
tools for estimating travel demand and how this demand responds to
changes in transport provision. However, the further into the future we try
to predict, the larger the uncertainty regarding the demand for travel and
the future provision of transport infrastructure and services.

For practical purposes, models are therefore not usually run in the distant
future, particularly not in the final year of the appraisal period 60 years
ahead. Our current guidance recognises this and gives guidance on the
extrapolation of benefits after we finish formal modelling, dependent on
the profile of benefits resulting from the scheme and how these might be
expected to continue. A core sensitivity test is recommended of holding
annual benefits constant past this point, and is often used to compare
schemes on a consistent basis.

Figure 7.1 below shows a comparison of the profiles of benefits of a
hypothetical example where the analyst fixes benefits after the final
modelled year (sometimes called demand capping) and uses an
extrapolation technique to project the benefits profile forward, as
recommended in WebTAG. Both trends decrease over time due to the
compound discount rate over time. Even when fixing benefits after the
final modelled year, commonly 20 years, a significant proportion of the
total benefits of a scheme are often seen to occur in the latter half of the
appraisal period.
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Figure 7.1 Example of potential profile of discounted user benefits with

i) no change in benefits after the final modelled year (20 years) and
ii) hypothetical example where benefits continue to increase
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7.17 The underlying reason for extrapolating benefits is that, as WebTAG
describes, growth in benefits are a function of transport use, i.e. demand.
To develop our approach and enhance the way we provide advice on the
extrapolation of scheme benefits in the longer term, we plan to undertake
research that looks into potential methods so that we can better
understand the potential benefits profile, how this relates to the specific
scheme and what the key drivers of demand and benefits are over time.

7.18 We shall also investigate the appropriateness of the development of a
long-term trend model to better understand how background drivers in
travel demand affect benefits profiles in the longer term. Chiefly this will
look at the link between benefits and population growth and income®,
and how this may be used in general transport appraisals. This is to build
on the existing guidance and is aimed at potentially enhancing the
evidence-based benefit extrapolation approach that we currently
recommend. Current guidance advises analysts to use the best evidence
available when extrapolating benefits in a practical manner; expanding
knowledge in this area may allow us to produce guidance that allows
analysts to do this more easily.

50 This is based up recommendations from the findings of Bates, J. et al. (2013); “Specifying the demand
cap for rail”

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/251609/specifying-the-
demand-cap-for-rail.pdf
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7.19 Key of course to this investigation will be an assessment of the

practicality of longer-term forecasts in the face of uncertainty. Local
transport and land-use developments, national economic drivers and
changes in policy and technology all affect actual outcomes that will be
inevitably different in some way to a specific forecast. It is the intention to
create enhanced practical guidance that will better inform decision-
makers about the potential of schemes in the long-term future.

Communication of Uncertainty

7.20 Uncertainty and the understanding of risk forms an important grounding

7.21

for any potential decision around future investment, from local decisions
to develop the right transport solutions, to investment boards and
ultimately Ministers. Moving away from point estimates to presenting a
richer picture is set out as good practice in the Treasury Green Book and
has recently been echoed by the National Audit Office “Forecasting in
Government to achieve value for money”®".

Several recent analytical studies within the Department have taken the
opportunity to provide this richer picture by providing more probabilistic
forecasting of the ranges of outcomes of schemes. Such an example is
in the HS2 strategic case (as seen in Figure 7.2), which presents the
range of possible benefit-cost ratios that arise from uncertainty in the
inputs, allowing decision makers to see the likely impact on the value for
money of the scheme. Another example has been in the aviation model
forecasting, as shown in Figure 7.3 below, which presents outputs such
as terminal passengers with a median forecast and confidence ranges
capturing the effects of outturn variations affecting the core model input
assumptions.

51 NAO (2014); “Forecasting in Government to achieve value for money”
http://www.nao.org.uk/report/forecasting-government-achieve-value-money-2/

43


http://www.nao.org.uk/report/forecasting-government-achieve-value-money-2/

Figure 7.2 Standard appraisal: distribution of benefit-cost ratios for the
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Figure 7.3 An aviation example of probabilistic forecasting around a
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52 http://assets.hs2.org.uk/sites/default/files/inserts/S%26A%201 Economic%20case 0.pdf
53 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/374660/AC05-

forecasts.pdf
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7.22 Our development programme will enable our guidance to continue to
support business case development to build this richer picture of
uncertainty. This will allow analysts to provide a fuller range of
information regarding the uncertainties in their modelling and appraisal to
decision-makers. This will enable the provision of a better picture of how
a scheme will perform in a variety of circumstances, provide more
assurance that these have been considered, and more confidence in
understanding the benefits of proposed investment.

Next Steps

7.23 Understanding uncertainty is essential to developing and enhancing how
we forecast demand and benefits in the long term. This chapter has set
out our commitment to thoroughly developing our understanding of
uncertainty, from capturing uncertainty in the key building blocks of
modelling and appraisal, developing our understanding of our forecasting
capability through ex-post evaluation, enhancing the approach to
modelling benefits in the long term and communicating uncertainty to
decision makers. We plan to continue to work closely with academics
and stakeholders to ensure that our appraisal framework enables a high
quality and proportionate approach to capturing uncertainty.

45



8.

8.1

8.2

Next Steps

We are pleased that we are able to report good progress so far on the
work we committed to in October 2013, and that we have extended our
ambitious agenda. We have made great progress on the work to fully re-
estimate the values of travel time savings, and to better understand the
economy impacts of transport investments. We have kept our approach
to valuing environmental and health impacts in line with latest evidence,
and we have a clear direction for work on travel demand and uncertainty.
This has benefitted greatly from the input of many experts and
stakeholders, to whom we are grateful.

Our next steps will be to continue the ambitious agenda set out in earlier
sections of this report, engaging with experts and stakeholders on
individual projects at pivotal points, and holding an overarching event in
early 2015. By doing so, we will ensure our approach to understanding
and valuing the impacts of transport investment remains world class, and
provides relevant, reliable, and trusted information to decision-makers
and stakeholders.
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