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An Important Note For The Reader

The research detailed in this report was commissioned by Transfind New
Zealand.

Transfund New Zealand is a Crown entity established under the Transit New
Zealand Act 1989. Its principal objective is to allocate resources to achieve a
safe and efficient roading system. Each year Transfund New Zealand invests a
portion of its funds on research that contributes to this objective.

While this report is believed to be correct at the time of its preparation,
Transfund New Zealand, and its employees and agents involved in the
preparation and publication, cannot accept liability for its contents or for any
consequences arising from its use. People using the contents of the document
should apply, and rely upon, their own skill and judgement. They should not
rely on its contents in isolation from other sources of advice and information.

This report is only made available on the basis that all users of it, whether direct
or indirect, must take appropriate legal or other expert advice in relation to their
own circumstances. They must rely solely on their own judgement and seek
their own legal or other expert advice in relation to the use of this report

The material contained in this report is the output of research and should not be
construed in any way as policy adopted by Transfund New Zealand but may
form the basis of future policy.
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Executive Summary

1 The Project

This report summarises the results of a research project to appraise international
evidence on the effects of changes in urban public transport systems and services on
the extent of mode switching to/from car travel and on road traffic volumes, and to
develop guidelines for use in the evaluation of urban transport projects in New
Zealand.

The project's objectives were, for situations where changes are made to the public
transport system:

to obtain and review international evidence on the 'diversion rate' between public
transport usage and car driving (i.e. the proportion of additional public transport trips
that would otherwise be car driver trips)

e to obtain and review international evidence on the effects on overall road traffic
volumes

» in the light of this evidence, to develop recommendations on the most appropriate
'diversion rates' for New Zealand's major urban centres; and to comment on the
relative merits for project evaluation of using such 'diversion rate' proportions as
against undertaking case-specific surveys.

The project's findings were designed to be used in assessing the inter-modal effects
of urban public transport measures, including in the application of multi-modal urban
transport models and in evaluation of existing public transport services, service
improvement and new services.

2 'Diversion Rates' — International Review

The major part of the project investigated the international evidence on ‘diversion
rates’ relating to urban public transport system changes: the 'diversion rate' was
defined, for cases where the public transport system is improved, as the proportion of
additional public transport person trips (on the improved services) that would
previously have been car driver trips.

It assembled and appraised the international evidence on ‘diversion rates’, mainly
from Europe, USA and Australia. This evidence was categorised by the type of
public transport change, i.e. major public transport projects, service enhancements,
fare changes and other project types.

It was found that the ‘diversion rate’ varied by country, dependent on initial mode
shares, car availability, urban density, alternative modes and other factors. Within a
given country, similar diversion rates applied to major new projects, service



enhancements and general fare changes, but with higher rates for projects
particularly oriented to motorists and with lower rates for projects with a more
‘social’ focus.

3 Diversion rates - recommendations

In the light of all the international evidence, a standard car driver ‘diversion rate’ in
the range of 35%-40% is recommended for use in New Zealand urban/metropolitan
centres. This should be regarded as a base value, for application in 'standard'
conditions. It would be generally appropriate for major public transport development
projects, most service enhancement projects and general fare changes.

For ‘non-standard” conditions, no specific percentage value is recommended, but the
following guidance is provided:

e For public transport projects particularly oriented to motorists, higher than
standard diversion rates will be appropriate. This would include Park & Ride
projects (diversion rates typically 70%+) and express bus services (diversion
rates typically 50-75%).

e For public transport projects with a more ‘social’ focus, lower than standard
diversion rates will be appropriate. This would include off-peak fare schemes and
service routes (diversion rates typically 20-30% in both cases).

Recommendations are also made, in the context of the evaluation of urban passenger
transport projects, as to when the recommended diversion rate proportions might be
applied on their own, and when they should be supplemented or replaced by case-
specific surveys (typically using stated preference methods).

4 Road Traffic Effects

The international evidence found that major public transport projects can have
significant effects on modal shares and road traffic, with between 2% and 10% of
motorists in the corridors affected switching to public transport. However, in
practice, surveys have rarely been able to detect significant changes in overall road
traffic volumes: the extra road capacity made available as a result of the mode
switching appears to be taken up by additional car traffic (through additional trip
generation, changes in the time of travel and changes in routing).



Abstract

A research project was undertaken to appraise international evidence on the effects of
changes in urban public transport systems and services on the extent of switching
to/from car travel and on total road traffic volumes, and to develop guidelines for use
in the evaluation of urban transport projects in New Zealand.

The major part of the project involved collection and appraisal of international
evidence, for situations where changes have been made to the urban public transport
system, on the proportion of additional public transport trips that would otherwise be
car driver trips, and on the effects of the mode switching on overall road traffic
volumes. Evidence was collected mainly from Europe, USA and Australia and
appraised by type of public transport change, ie. major new corridor projects, service
enhancements, fare changes and on-road priority projects.

It was found that the 'diversion rate’ (i.e. the proportion of additional public transport
trips that would otherwise be car driver trips) varied by country, dependent on initial
mode shares, car availability, urban density, alternative modes and other factors.
With a given country, similar diversion rates applied to major new projects, service
enhancements and general fare charges; but with higher rates for projects particularly
oriented to motorists and with lower rates for projects with a more 'social’ focus.

Recommendations were made in regard to the most appropriate ‘diversion rates’ for
use in New Zealand's major urban centres; and as to when case-specific surveys
should be undertaken instead of or to supplement such ‘diversion rates’.

The international evidence found that major public transport projects can have
significant effects on road traffic, with between 2% and 10% of motorists in the
corridors affected switching to public transport. However, in practice, surveys have
rarely been able to detect significant changes in overall road traffic volumes: the
extra road capacity made available as a result of the mode switching appears to be
taken up by additional car traffic (through additional trip generation, changes in the
time of travel and changes in routing).
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1. Introduction

1.1 This Report

This is the final report of a project for the Transfund New Zealand Research
Programme 1998-99: Topic Area E - Traffic and Transportation (reference
PR3.0324). It has been prepared for Transfund by consultants Booz Allen &
Hamilton (New Zealand) Ltd.

The project is concerned with assessing the “Effects of Public Transport System
Changes on Mode Switching and Road Traffic Levels”.

1.2 Project background

A major part of the justification for many public transport improvement projects, and
for public funding to existing public transport services, is their effects in terms of
reduced levels of road traffic, with consequent benefits in terms of reduced
congestion and reduced environmental impacts. The extent of these benefits is
crucially dependent on how successful the public transport projects (or subsidies) are
in attracting extra passengers to use the services, and on what proportion of these
extra passengers would have otherwise been car drivers. The project focuses on
assessing what proportion of additional public transport passengers would switch
from car driving (ie the proportionate ‘diversion’ rate between car driving and public
transport use), and on assessing the resultant change in road traffic volumes.

Information on this ‘diversion rate’ is a critical input to:
Urban transport models and their application in assessing the inter-modal effects of
urban transport measures.

» Evaluation of ‘Alternatives to Roading’ (ATR) projects, as required by
Transfund under its Passenger Transport — Alternatives to Roading output class.

e The evaluation of existing passenger transport services.

The current ATR procedures in New Zealand (‘Evaluation Procedures for
Alternatives to Roading', Transfund New Zealand, February 1999) provide no advice
on appropriate diversion rates, but leave this up to the analyst. However, there is very
little information readily available on diversion rates in the New Zealand context.
ATR evaluations undertaken to date (e.g. for public transport projects in Auckland)
have confirmed the critical importance of diversion rates to estimation of the benefits
of ATR projects in terms of the relief of road traffic congestion.

In the light of this situation, this project was required to develop best estimates of
diversion rates and changes in road traffic volumes appropriate in different
situations, based on review of the available international and New Zealand evidence;
and to provide advice on the application of these rates and or the use of local market
research to estimate the diversion for specific types of projects.
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1.3 Project objectives and scope

The overall objectives of the project were defined as, for situations where changes
are made to the public transport system:

to obtain and review international evidence on the ‘diversion rates’ between public
transport usage and car driving

to obtain and review international evidence on the effects on overall road traffic
volumes

in the light of this review, to develop recommendations on the most appropriate
‘diversion rates’ for New Zealand’s major urban centres; and to comment on the
relative merits for project evaluation of using such ‘diversion rate’ proportions as
against undertaking case-specific surveys.

It was envisaged that the project findings would be particularly relevant for use in:
e Evaluation of ATR projects (required by Transfund).

e Evaluation of existing passenger transport services (for which procedures are
currently being developed by Transfund).

e More widely in assessment of the inter-modal effects of urban public transport
measures, including in the application of multi-modal urban transport models to
estimate such effects.

The limitations of the project should also be noted, and in particular:

e It does not provide procedures for estimating the total change in public transport
patronage resulting from a system change: rather it focuses on the proportion of
any patronage change that would switch from (or to) car driving.

e It does not address ‘diversion rates’ to/from public transport associated with
changes in road system conditions.

1.4 Report structure

The remainder of this report is structured as follows:

Chapter 2 -presents our summary and assessment of the international evidence on
‘diversion rates’ and effects on road traffic volumes resulting from changes to the
public transport system.

Chapter 3 -presents our conclusions and draws recommendations on the application
of this evidence to project evaluation in the New Zealand context.

The detailed international evidence is presented in Appendices A-D, each covering a

different type of public transport system change (refer Contents page). Appendix E
contains the full list of references.
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2. Assessment of the Evidence

2.1 Approach adopted

The general approach adopted in the project was as follows:

Assemble relevant evidence (reports, journal articles, conference papers, etc).
Sources used include:

- further literature search

- data already held by BAH

- direct enquiries of key researchers.

Initial review of evidence, as to its relevance, including further discussions with
researchers/ practitioners as appropriate.

Detailed appraisal and summary/tabulation as appropriate.

Draw conclusions from evidence and develop recommendations.
Prepare draft report.

Review of draft report findings by peer reviewer.

Prepare and submit final report.

The evidence has been grouped by type of public transport change, as follows:

Major public transport development projects (eg new rail lines or busways) —
refer Appendix A.

Public transport service enhancements — refer Appendix B.
Pubiic transport fare changes — refer Appendix C.

Public transport on-road priority projects — refer Appendix D1.
‘Park & Ride’ projects — refer Appendix D2.

Public transport marketing projects — refer Appendix D3.

The focus has been entirely on urban public transport changes, as it is primarily in
the urban context that mode choice and traffic congestion effects are a major issue.

Wherever possible, the project has focused on the observed effects of public
transport projects/changes already implemented, ie revealed preference (RP) data.
Where such data is available, it is a more reliable guide to traveller behaviour than is
stated preference (SP) data. In some situations, where there is very limited RP
evidence available, we have also included selected SP evidence in the review.
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2.2 ‘Diversion Rate’ - Definition

For purposes of this project, the ‘diversion rate’ is defined as:

e in cases where the public transport system is improved, the proportion of
additional public transport person trips (on the improved services) that would
previously have been car driver trips; and

e in cases where the public transport system deteriorates, the proportion of deterred
public transport person trips (previously on the relevant service) that would
become car driver trips.

This is illustrated in Figure 2.1. The total number of trips on the new/improved
public transport service is (B+N), where:

B = all trips which were previously made by public transport, either on the
unimproved service (B1) or on alternative services (B2)

N = the total new trips to the public transport system.

N may be broken down according to the previous mode of these new public transport
trips:

D = previously car drivers
P = previously car passengers
S = previously slow mode (walk or cycle)

G = previously no equivalent trip (i.e. generated).
The “diversion rate’ is calculated as D/N.

The project was concerned with evidence on the value of D/N, not with evidence on
the absolute value of N (total new public transport trips).

2.3 Assessment of Diversion Rates

2.3.1 Overview of evidence — major public transport development
projects

Appendix A sets out the evidence relating to major new projects or system
extensions in UK/Europe, USA and Australia, and involving suburban (heavy) rail,
light rail and busway modes. Table Al provides the project-by-project evidence;
while Table A2 summarises market shares and diversion rates relating to the main
projects for which the data is available. All the data is of RP type, i.e. relates to
changes in actual behaviour resulting from the projects.

In terms of changes in market share associated with these major projects, Table A2
shows that the proportion of trips that were previously made by public transport is
typically about 60-70%, with a range over all projects from 56% to 88%. In broad
terms, it may be stated that about two-thirds of trips were previously made by public
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transport, while one-third are “new’ public transport trips (or, for every two previous
public transport trips using the service there is one new public transport trip).

Figure 2.1 :'Diversion Rate' Definition

‘Diversion Rate’ = D/N D Car Driver
P Car
Passenger
N e
G Generated
8 - Slow Mode
- A4 -
Other P
SEIVICes Previous
(B2) PT Users
Base e (from all
PT services)
Base PT
service
B1)
PT Trips PT Trips
'"Before' 'After’

In terms of ‘diversion rates’, for most projects ‘car driver’ and ‘car passenger’ mode
have not been separated (this is a substantial deficiency of much of the data
available). The evidence on car drivers/passengers together as a proportion of all new
public transport trips may be summarised as:

»  Europe - typically 35-40% (range 30-42%)

o UK - typically 45-50% (range 30-52%)

e Australia - typically 50-60% (range 49-69%)

e USA - 68% (one example only).

These results show significant differences in diversion rates between the different

countries. It is hypothesised that these differences are primarily the result of
differences in:

¢ car ownership and availability (e.g. higher in USA than Europe)

e ‘base’ mode shares of public transport (substantially higher in Europe than in
USA/Australia)
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» urban densities and trip lengths, which influence the scope for walking/cycling as
an alternative (e.g. higher densities/shorter trip lengths in Europe/UK than
USA/Australia).

.The above new trip proportions relate to car drivers and passengers together. Our
primary requirement is to separate the car driver component. The best evidence on
this from Table A2 is for the Adelaide O-Bahn (the Perth Northern Suburbs results
are somewhat dubious). The O-Bahn results give a driver:passenger split of
approximately 2:1, which appears intuitively plausible, and is sensibly consistent
with the split for other types of projects (see Appendix B). (While average car
occupancy is around 1.2 in the Adelaide context, car passengers would generally be
more likely to switch mode than drivers, as they tend to be less ‘captive’ to car.)

This 2:1 ratio implies that the diversion rates for car drivers only are two-thirds of the
results quoted above. This gives the following typical diversion rates for each group
of results:

¢ Europe ¢.25%

e UKc30%

e Australia 35-40%
e TUSA 45-50%.

2.3.2 Overview of evidence — other public fransport project types
In cases of public transport service enhancements (Appendix B), the evidence on
new trip proportions and diversion rates may be summarised as follows:

e Adelaide: total car share 55-60%, with driver share around two-thirds of this
(33% share in peak, 42% in off-peak).

e Norway: total car share varies from about 25% to 50%, depending on project
type.

e USA: total car share generally in the range 60-80%, with around three-quarters of
this being car drivers.

All indications are that these diversion rates are generally similar to those for major
projects (above) in the same country. However, there is clear evidence of variations
by project type: for instance, express bus services have a relatively high diversion
rate (particularly if combined with a heavy Park & Ride emphasis); while service
routes and minibuses (Norway) have much lower diversion rates.

In cases of Fare Changes (Appendix C), the pattern of diversion rates is broadly
similar to that above. In USA, around 50% of new public transport trips are typically
from car drivers, while in Europe the proportion is around 25-35%. Again, diversion
rates depend on the type of fare change: off-peak fare reduction schemes appear to
exhibit lower diversion rates than average; while fare reduction schemes associated
with frequency improvements have higher than average rates.

In cases of Park & Ride projects (Appendix D2), the diversion rates (in the absence

of the PHR facility) are typically very high (over 70%), ie the great majority of the
new public transport trips resulting from the facility would otherwise have been
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undertaken as car drivers (of course, a proportion of existing public transport trips
also switches to use of the P+R facility).

There is insufficient evidence to draw useful conclusions on diversion rates for bus
priority projects and for marketing initiatives.

2.3.3 Disaggregation of diversion rates

This section draws together and summarises the evidence on variations in diversion
rates according to key dimensions:

country

type of urban area

project type

trip purpose

trip destination

service improvement or deterioration

timescale of effects.

Country. As noted above in the context of major projects (Section 2.3.1), there
appear to be substantial differences in diversion rates between countries/continents,
influenced (it is hypothesised) by base mode shares, car ownership/availability,
urban densities and prevailing trip lengths. In the broad, the diversion rate
differences that occur for major projects also appear to hold for other project types
(to the extent that sufficient evidence is available).

Type of urban area. The evidence here is very limited. For fare reductions, the
Norwegian trials indicate the highest diversion rate in urban/suburban areas, a lower
rate in smaller towns, and a still lower rate for regional (longer distance) services.
These relativities seem likely to reflect the base mode shares and the potential
attractiveness of the services to those with a car available (the result of a high quality
of public transport services and/or difficulties of car use). There is little other
evidence on this dimension, although our professional judgement would be for
higher diversion rates in situations where car use is more difficult (due to congestion,
parking restraints etc).

Type of project. Diversion rates appear to be in general similar for both the major
public transport development projects and the more modest system enhancements:
there is no evidence that the major projects are more attractive proportionately to car
drivers.

Diversion rates for other project types appear to vary in a way that is consistent with
informed judgement, having regard to the extent to which the project is likely to
appeal to people with a car available:

¢ For fare changes, diversion rates are generally similar to those for major
projects/service enhancements. This is perhaps surprising as it might be expected
that people with a car available would be relatively more sensitive to service
enhancements than to fare changes. However, diversion rates vary with the type
of fare change: they are lower than average for off-peak fare reductions (which
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»  would largely appeal to people without car access); and higher than average
when accompanied by service enhancements (which are more likely to appeal to
people with a car available).

* For service enhancements, express bus and similar projects have relatively high
diversion rates, which is consistent with their being targeted to a considerable
extent at car commuters;, whereas more socially-oriented services (eg service
routes, minibuses) have lower than average rates, consistent with their target
markets.

* For Park & Ride projects, diversion rates are typically very high (over 70%)
relative to other projects. Again, this is expected given the nature of such
projects: they are designed to attract people with a car available.

Trip purpoese/time period. There is very limited information on this dimension, and
mostly from Adelaide. The Adelaide O-Bahn results indicate marginally higher
diversion rates in the peak (42%) than the interpeak (39%). However the Adelaide
TransitLink services exhibit lower diversion rates in peak (average 33%) than in the
interpeak (average 42%).

Our professional judgement would have been for higher diversion rates in the peak,
lower in off-peak (when trip suppression is likely to be greater). However, it would
be dangerous to draw any conclusions on general differences given the limited
evidence available.

Trip destination. The main issue here is differences in diversion rates between CBD
trips (for which parking is likely to be difficult, but levels of public transport service
relatively good) and non-CBD trips. Again the evidence is very limited. The
Honolulu bus priority/express bus scheme exhibited higher diversion rates for CBD
trips than for other trips, but these other trips are believed to be dominated by
university travel. No general conclusions can be drawn from the evidence available.

Service improvement or deterioration. Most of the projects examined have
involved improvements in public transport services (i.e. reductions in the
'generalized cost' of travel): only a few have involved deteriorations, mainly by way
of fare increases. There is insufficient evidence to indicate any difference in
diversion rates in the two cases.

2.4 Assessment of Road Traffic Effects

2.4.1 Overview
The proportion of total car trips that will switch to public transport as the resuit of a
public transport system improvement will depend on:

» The base ratio of public transport passenger:car driver mode share in the relevant
corridor or area.

» The proportionate increase in public transport trips (which depends on the
attractiveness of the improvement project).

e The ‘diversion rate’ (for car drivers).
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The maximum proportionate effect on road traffic volumes will occur in situations
where the public transport base mode share is high, the improvement project is a
major/attractive scheme, and the diversion rate is relatively high.

The previous evidence is that the first and last of these factors offset each other to
some extent: in Europe, where the public transport mode share is relatively high, the
diversion rate is relatively low. However, in general, those schemes having the
greatest (proportionate) effect on road traffic volumes are likely to be major schemes
in situations where public transport mode shares are relatively high (e.g.
UK/Europe), and schemes of types most attractive to car users (e.g. express bus and
Park & Ride schemes). Where public transport mode shares are low, road traffic
effects will be relatively small.

2.4.2 Proportion of car trips switching to public transport

For a number of major projects, estimates have been made of the reduction in car
traffic volumes in the relevant corridors based on the numbers of new public
transport travellers and the estimated diversion rates:

e Adelaide O-Bahn: up to 10% reduction in peak road traffic in corridor.

* Manchester Metrolink: range of estimates, between 3% and 8% reduction in car
traffic in the corridor.

s Tyne & Wear Metro: between 1.7% and 5.1% reduction in traffic in the corridor.
o Berlin Metro Extension: 5-10% car traffic reduction in the corridor.

These figures give an indication of the range of ‘theoretical’ traffic reductions that
might be expected from major public transport projects (in both European and
Australian conditions).

Some of the fare change projects also indicate significant ‘theoretical’ reductions in
traffic levels, eg:

s Basel (Switzerland) ‘Environmental Pass’: 2.6% reduction in car travel in the
city.

e Paris ‘Carte Orange’ Passes: 2.8% reduction daily (4% PM peak) in car travel
within the Paris area.

A number of the bus priority measures have also resulted in significant reductions,
up to 20%, in car travel on the routes concerned {refer Table D1).

2.4.3 Overall effects on road traffic volumes

In practice, the observed changes in road traffic volumes resulting from major public
transport projects have rarely been as great as indicated by the above modal
switching estimates, and have in most cases been such that they were not able to be
detected with any confidence. This has particularly been the case in congested urban
areas, where it appears that any temporary reduction in traffic volumes has been
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offset by the range of car travel responses expected in such situations (re-assignment,
changes in time of travel, trip redistribution, trip generation).

A number of studies have come to similar conclusions in this regard, e.g.:

“The effect on car traffic, though, is not noticeable, and in cities where public
transport use is low, rail may attract a few car users but will not make a
dramatic impact”. (Walmsley and Perrett).

“The findings...support the view that any improvements to the public transport
system, even in conditions of suppressed demand, have only a marginal effect on
removing car traffic from parallel roads.” (Younes).

“Traffic volume changes were minimal, ... and there was insufficient evidence fo
confirm the magnitude of the impact on traffic volumes”. (Chapman — re
Adelaide O-Bahn).

“The analysis of extensive highway surveys proved fo be largely inconclusive...”.
(Parkin et al. — re Sheffield Supertram),

“Surveys on the new metros in Marseilles, Lyon and Lille came to the conclusion
that they do attract some motorists away from their cars, but that the road space
released is taken up by other motorists”. (Simpson).

Thus, 1n general, we find that even major public transport projects have had only
marginal (often undiscernable) impacts on traffic volumes in the relevant corridors:
the ‘“first order’ mode switching effects tend to be offset by ‘second order’ road
traffic responses (reassignment, redistribution, etc) to reach a new equilibrium
apparently little different from the previous equilibrium.

However, it should not be concluded from this that the road traffic benefits of such
projects are negligible. Even though the degree of congestion may not have
significantly reduced, there will be benefits to the car users that take advantage of the
situation through reassignment, redistribution, etc.
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3. Conclusions and Recommendations

3.1 Diversion Rates — Conclusions and Recommendations

Section 2.3 summarised the international evidence on ‘diversion rates’. Among other
things, it was found that:

e Typical diversion rates vary by country, influenced by base mode shares, car
availability, urban density, alternative modes, etc.

¢ In a given country, similar diversion rates are found for major public transport
development projects, typical service enhancements and standard fare changes.

Given the similarities of urban form, mode share, car availability, etc, we
recommend that diversion rates for New Zealand be based principally on the
evidence from Australia. On this basis, we recommend a standard car driver
‘diversion rate’ in the range of 35% - 40% for use in New Zealand
urban/metropolitan centres. This should be regarded as a base value, for application
in ‘standard’ conditions. It would be generally appropriate for major public transport
development projects, most service enhancement projects and general fare changes.

For 'non-standard' conditions, no specific percentage value is recommended, but the
following comments are made based on the international evidence:

e For public transport projects particularly oriented to motorists, higher than
standard diversion rates will be appropriate. This would include Park & Ride
projects (diversion rates typically 70%+) and express bus services (diversion
rates typically 50-75%).

¢ For public transport projects with a more ‘social’ focus, lower than standard
diversion rates will be appropriate. This would include off-peak fare schemes and
service routes (diversion rates typicaily 20-30% in both cases).

Given the limitations of the evidence available, there is no basis at this stage for
recommending disaggregation of diversion rates by trip purpose/time period, trip
destination, type/size of urban area, timescale of effect, or any other factors.

3.2 Road Traffic Effects — Conclusions and Comments

From our review of the international evidence (Section 2.4), two main conclusions
can be drawn:

e Theoretically, major public transport projects can have significant effects on road
traffic volumes in the corridors affected. Based on estimates for a number of
major development projects, changes in traffic volumes in the range 2-10% might
be expected. The estimated level of changes will depend very much on the base
mode split and the effectiveness of the project in improving public transport
travel conditions.
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In practice, road traffic surveys have in most cases not been able to detect any
statistically significant changes in traffic volumes. One reason for this is the
difficulty in separating out the effects of the project from all the other events that
affect traffic volumes. Another reason is that, to the extent that some traffic may
be removed from the corridor road system, it is largely offset by the range of car
traveller responses expected in such situations.

Given this evidence, we would make the following comments in regard to project
modelling and evaluation:

To assess the extent of mode shift between car (driver) and public transport, the
‘diversion rate’ approach is appropriate. This needs to be combined with some
method of forecasting the total change in public transport trips resulting from the
project, eg through a combination of public transport network assignments and
‘generalised cost/elasticity modelling.

The matrix of the change in car driver trips resulting from this process can then
be applied to the ‘base’ car matrix, and the effects of the matrix change on traffic
speeds, car user costs, etc can be calculated using ‘standard’ traffic modelling
procedures. To the extent these changes take place in peak periods in congested
areas, congested network modelling procedures will be appropriate. The resultant
changes in road user costs can then be included in the benefit assessment of the
public transport project (for use in ATR evaluations etc).

3.3 Application of Diversion Rates in Project Evaluation

The project was required to comment on the relative merits of using the
recommended diversion rate proportions (Section 3.1 above) or of undertaking
project-specific surveys (using SP and similar approaches) for the evaluation of
passenger transport projects in New Zealand.

Our conclusicns on this issue are as follows:

Diversion rates are only one component in an approach to forecasting the
patronage and modal share effects of public transport projects. They need to be
accompanied by other components (which forecast the change in total patronage).
They are therefore on their own not a full substitute for SP surveys and their
application through econometric modelling methods.

The evidence indicates that diversion rates are reasonably stable and consistent
between projects of a given type, country, etc. The recommendations on standard
rates (and situations where these might be varied) should therefore provide a
reasonably good guide to rates appropriate for potential projects.

Therefore for smaller and medium-size public transport projects, we suggest that
appropriate diversion rates be applied (together with other components of
patronage forecasting), without any market surveys being undertaken.

For large, complex and/or more unusual projects, the case for augmenting
standard ‘diversion rates’ with market surveys (of SP or similar nature) will be
greater — particularly for projects involving new modes or unusual features, and
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especially in cases where the economic merits of the project are sensitive to the
‘diversion rate’ assumptions adopted. The most appropriate approach for each such
project should be assessed on its merits.
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Appendix A
Detailed Evidence — Major Public Transport Projects

This appendix provides the detailed evidence from the sources identified on
diversion rates and road traffic effects for major public transport investment projects
(new infrastructure projects, rail extensions etc).

This evidence is presented in two tables:

¢ Table Al : main evidence

* Table A2 : supplementary evidence on previous mode shares of users of the new
projects.
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TABLE A2: PREVIOUS MODES OF PUBLIC TRANSPORT USERS AFTER THE
IMPLEMENTATION OF MAJOR PT PROJECTS

Project Proportions of Market by Previous Mode (1)
Car Car Did Not | Walk/ | Other | Total Prev O’all
Driver Pass Travel Cycle New PT | PT Total

Market

UK Heavy/Light Rail Schemes

Birmingham (cross- | 11 26 37 63 100

city rail link) (30) (70) (100)

Merseyside Rail 20 24 44 56 100

(Link/Loop Project) | (43) (55) (100)

West Yorkshire i6 13 2 31 69 100

(new rail stations) (52) (42) (16) {100)

Manchester 14 15 29 71 100

Metrolink (48) (52) (100)

Glasgow Rail (cross- | 15 15 30 70 100

city rail link) (50) (50) (100)

London 20 19 39 61 100

Underground {51) {49) (100)

European Light Rail Schemes

Grenoble LRT 3 4 3 12 88 100
(42) (33) (25) (100)

Nantes LRT 10 16 7 33 67 100
(30) (48) (21) (100)

Nieuwegein LRT 3 23 77 100
(35) (100)

USA Rail Schemes

San Diego Trolley 30 10 4 44 56 100
(68) (23) (9) (100)

Australian Schemes

Adelaide O-Bahn 13 6 9 4 33 67 100
(40) an 27 (15) (100)

Perth N Suburbs 23 1 10 I 35 65 100

Railway (66) 3) 29 3) (100)

Bundoora (Melb) 16 11 5 32 68 100

Tram Extension (49) (36) (15) (100)

Sources: SDG 1990, Kinnear 1993.

Notes: (1) Unbracketed figures are previous mode proportions of total PT trips (with
new project). Bracketed figures are previous mode proportions of total new PT trips.
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Appendix B

Detailed Evidence — Service Enhancements

This appendix provides the detailed evidence from the sources identified on
diversion rates and road traffic effects for public transport (principally bus) service
enhancements, including:

¢ new bus services

e increased service frequencies

e express bus services.

The evidence is presented in two tables:

s Table Bl : main evidence

e Table B2 : supplementary evidence on previous mode shares of users of the
enhanced services.
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TABLE B2 : PREVIOUS MODES OF PUBLIC TRANSPORT USERS AFTER THE IMPLEMENTATION OF SERVICE

ENHANCEMENTS

Project Proportions of Market by Previous Mode (1)

Car Car Did Not Walk/ Other Total New PrevPT | O’all Total
Driver Pass Travel Cycle PT Market

Adelaide TransitLink Services

Peak: TL2 1.5 4.5 4.0 3.0 19.0 81.0 100.0
TL3 8.4 4.6 12.0 2.0 27.0 73.0 100.0
TLA 5.9 5.1 3.0 1.0 17.0 83.0 100.0
TLS 4.1 3.9 5.0 1.0 13.0 87.0 100.0
TL10 12.0 12.0 - 24.0 76.0 100.0

Average Peak 6.6 4.6 7.4 14 20.0 80.0 100.0

(33) (23) (37) @) (100)

Interpeak: TL2 13.7 43 8.0 1.0 27.0 73.0 100.0
TL3 11.5 5.5 11.0 2.0 30.0 70.0 100.0
TL4 8.1 2.9 6.0 2.0 19.0 81.0 100.0
TL1O 11.0 8.0 2.0 21.0 74.0 100.0

Average Inierpeak 10.3 3.9 8.3 1.7 24.3 75.7 100.0

(42) (16) (34) (7 (100)
Norway Trials
Service Routes 22 4 32 5 63 37 100
(35) (6) (51) 8 (100)
Smaller Buses 13 3 23 9 48 52 100
27 (6) (48) (19 (100)
Express Services 15 ? 8 ? 30 70 100
(50) ™ (27) (7 (100}
Increased Frequency 9 ? 7 ? 21 79 160
(44) €] (33) ) (100}

Service Routes/Smaller Buses:

Urban trials 10 3 17 5 36 64 100
(28) ®) @n | a9 (100)

Local/Regional trials 28 3 39 10 80 20 100
(35) (4) (49) (12) (100)

Notes: (1) Unbracketed figures are previous mode proportions of total PT trips (after service enhancements). Bracketed

figures are previous mode proportions of total new PT trips.
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Appendix C

Detailed Evidence — Fare Changes

This appendix provides the detailed evidence from the sources identified on diversion rates
and road traffic effects for public transport fare change projects, including:

e fare reductions and increases

» peak/off-peak fare differentials
o free fares

» travelcard/pass tickets

e fare changes accompanied by service changes.

This evidence is presented in two tables:
e Table C1 : main evidence

¢ Table C2 : supplementary evidence on previous mode shares of user market after
implementation of the fare changes.
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TABLE C2 : PREVIOUS MODES OF PUBLIC TRANSPORT USERS AFTER THE IMPLEMENTATION OF FARE

REDUCTIONS

Project Proportions of Market by Previous Mode (1)
Car MotorC | Did Not Wall/ | Other Total New | PrevPT | O’all
Driver/Pa | ycle Travel Cycle PT Market Total
58

Norway Trials(2)

Averages by type of change:

Fare reductions only 11 4 3 12 4 32 68 100
(33) (12) ®) (36) (12) (100)

Fare reductions + new 17 1 3 10 4 35 65 100

ticket types (49) €)) (9) (29 (11) {100}

Fare reductions + improv | 22 4 5 31 4 66 34 100

frequency (33) (6) (&) 47 (6) (100)

Average overall 16 2 3 13 4 37 63 100
(43} () (8) (35) (11} (100)

Averages by service type:

Urban transport 16 1 2 9 4 30 70 100
(53) (3) n (30) (13) (100;

Local transport 20 2 5 15 3 44 56 160
(45) (5} (1n (34) ) (100)

Regional transport 9 3 3 10 5 29 71 100
3D (10) (¢18)] (34) {17 (100)

Notes: (1) Unbracketed figures are previous mode proportions of total PT trips (after fare reductions). Bracketed figures are
previous mode proportions of total new PT trips.
(2) Taken from Norwegian Institute of Transport Economics (1993).
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Appendix D

Detailed Evidence — Other Public Transport Project Types

This appendix provides the detailed evidence from the sources identified on diversion rates
and road traffic effects for three ‘other’ types of public transport projects:

e Table D1 : Bus and HOV Priority Measures
o Table D2 : Park & Ride Facilities

o Table D3 : Public Transport Marketing Campaigns
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