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RESOLUTION TO BE PASSED - SUPPLEMENTARY REPORTS

Approval is sought to submit the following reports to the meeting of the Infrastructure, Transport and
Environment Committee on 5 March 2015:

e MAJOR CYCLEWAY ROUTES NETWORK BUSINESS CASE
The reason, in terms of section 46A(7) of the Local Government Official Information and Meetings Act
1987, why the reports were not included on the main agenda is that they were not available at the time

the agenda was prepared.

It is appropriate that the Infrastructure, Transport and Environment Committee receive the reports at
the current meeting.

RECOMMENDATION

That the reports be received and considered at the meeting of the Infrastructure, Transport and
Environment Committee on 5 March 2015.
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MAJOR CYCLEWAY ROUTES NETWORK BUSINESS CASE

Contact Contact Details
Executive Leadership Team | Chief Operations Officer, Operations N
Member responsible: Group
Officer responsible: Unit Manager, Assets and Networks N
Author: Michael Ferigo, Transport Planner — | Y DDI 941 8925

Sustainable Transport

1. PURPOSE AND ORIGIN OF REPORT

1.1

1.2

At the Council's 29 January 2015 meeting under item 13. Major Cycleway Routes (MCR)
Programme — Delivery Programme and Design Guides - it resolved;

7.10 “Request the Chief Executive to provide a report to the Council on the current
estimates for each route of the cycle route programme along with any potential
contributions from New Zealand Transport Agency (NZTA) and Ministry of Transport
(MOT). This report is to contain a regulatory impact analysis to support the business
case to assist the Council’'s consideration of the 2015-25 LTP."

2. EXECUTIVE SUMMARY

2.1

2.2

2.3

2.4

2.5

This report summarises the programme business case for the delivery of the thirteen
Major Cycleway Routes — along with their programme costs and the overall forecast
benefits, based on the current predicted scenario for the future developments in
Christchurch.

The amount of the contributions from the NZTA and MOT is difficult to pre-determine prior
to applications being lodged for individual routes. However, this report gives evidence of
a high level of benefit/cost ratios for the programme within its economic assessment. This
will give Councils future funding applications a high degree of confidence in securing
significant funding assistance.

On Friday 13 February, staff and some Councillors received a briefing from the NZTA
National Cycling Manager who indicated that approximately $15-25 million had been
‘earmarked' for the Christchurch programme from the Urban Cycleway Fund (UCF) over
the next three years. The balance of funding would then be assessed for funding from
the National Land Transport Fund (NLTF) through NZTA. Eligible projects would be
funded through NZTA at our assistance rate of approximately 50 percent. It is likely that
$20M — $40M could be expected to be secured from this fund.

Funding from the UCF beyond three years is uncertain as it is a new fund introduced by
Government that covers three years. There would still be ongoing opportunities for
funding assistance from the NLTF.

The regulatory impact analysis intention is covered within the content of this report
notably being consistent with the Christchurch Transport Strategy Plan and the public
consultation - there is no expectation that any regulations will need amendment or
change.

3. THE THIRTEEN MAJOR CYCLEWAY ROUTES - BUSINESS CASE

Transport Vision and Goals

3.1

3.2

The Christchurch Transport Strategic Plan, adopted in 2012, covers all transport modes
with the Council’'s overriding vision being to; ‘Keep Christchurch moving forward by
providing transport choices to connect people and places.’

To achieve the vision the Plan focuses on four goals; to improve access and choice;
create safe, healthy and liveable communities; support economic vitality; and create
opportunities for environmental enhancements. Cycling is identified as a key component
in achieving the Plan’s goals. The actions identified in the Plan make a strong statement
about the importance of cycling for the city’s recovery and future prospects.
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3.3

3.4

The Council has resolved that a connected cycleway network around the city will be
developed (made up of major, local and recreational cycleways). This will offer a safer
cycling experience that encourages more people to cycle more often.

Research shows that almost a third of people in Christchurch not currently cycling would
seriously consider doing so if they could travel safely. Research and case studies also
show the main safety issues can be addressed by providing effective separation from
motor vehicles. Cycling numbers will increase significantly if improvements in cycling
infrastructure are implemented to address safety, with dedicated cycling routes, separate
from other road users, and safe intersection crossings, along with convenience and
connectivity with key origins and destinations. By creating a connected cycle network
that makes cycling a more attractive transport option the Council is supporting health and
wellbeing benefits for the community as well as recognising that a safer system
contributes to network transport efficiency. These factors are what support the business
case.

Forecasting use and establishing the Benefit/Cost Ratio

3.5

3.6

3.7

3.8

3.9

3.10

3.11

This programme business case is an assessment of the overall MCR programme
prepared by QTP to support a strategic business case to support funding applications to
the UCF and NZTA. As the design for each route is finalised a project business case will
be prepared based upon the detailed cost estimates and project benefits. This project
business case will be used to support funding applications for the project and to inform
Council in its approval process through the Infrastructure, Transport and Environment
Committee.

The following report sections give a summary from the economic assessment undertaken
by QTP and peer reviewed by Flow Transportation (refer Attachment 1). Forecasting
use and establishing the Benefit Cost Ratio is described below.

Modelling work was undertaken to forecast the quantified additional use of the network
with the delivery of the MCR programme. This work was focussed primarily to support
applications for potential funding assistance from NZTA and provide robust, nationally
recognised methods to establish the benefit / cost assessments.

The Christchurch Strategic Cycle Model (2012), in combination with the Christchurch
Assignment and Simulation Traffic Model (CAST) was used as a basis for this
assessment. The Cycle Model, developed to forecast average daily utility-purpose cycle
use, was modified to reflect planned MCR routes. The latest Urban Development
Strategy UDS and the Land Use Recovery Plan LURP along with agreed land use and
future transport assumptions were incorporated, as were plans for An Accessible City, the
Coastal Pathway and other expected significant developments.

As a result of the current MCR and cycleways programme for Christchurch, in 2031 the
overall cycling levels are projected to increase by 138 percent from the 2006 levels. In
actual trip numbers the predicted increase will take the 18 million trips per year in 2006 to
31 million trips per year in 2031. Added to this the length of average cycle trip is also
predicted to rise from its 2006 average distance of 3.1 kilometres to 4.4 kilometres as
more people cycle more often and further.

Recreational cycling trips have longer average distances than commuting and thus will
increase the above average distances cycled when considered along with any trending to
electric assisted cycling in the market to a wider participation.

Several investment package scenarios were investigated to predict usage and identify
relative benefits for the forecast years 2021, 2031 and 2041. Examples are shown in the
figures below of comparative city demand maps for the planned MCR ‘Full Network’ and
for the ‘Do minimum’ in the years 2021 and 2041.
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3.12 The 'Full Package' covers the 13 MCRs including significant current proposed plans such
as the “An Accessible City"(AAC), Christchurch Coastal Pathway (CCP) (per Appendix A
in attachment 1). The “Do Minimum Package” (Pages 5 - 7 of Attachment 1) uses no
new MCRs but includes many current planned cycle improvements provided by other
projects. Both include an assumed 40 percent increase in fuel costs and a 30 percent
“trader factor” along with the same demographic predictions.

3.13 The line widths in the maps below represent (to scale) the numbers of people cycling on
the network and detail the assessed variation between “Do Minimum” and “Full MCR
Network”. For example if a line width in Map 1A increases in Map 1B to twice as thick
then this represents a doubling in the number of people cycling on that route.

Figure 1A: Daily Cycle Demand for ‘Do-Minimum’ — 2021

Figure 1B: Daily Cycle Demand for Full MCR Network - 2021
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Figure 2A: Daily Cycle Demand for ‘Do-Minimum’ -2041

Figure 2B: Daily Cycle Demand for ‘Full MCR Network’ - 2041

3.14 The comparative demand maps illustrate that the proposed cycleway network delivers
(and continues to deliver) usage outcomes significantly higher than the Do Minimum
scenario.
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Predicted benefits to cyclists and non cyclists

3.15 In broad terms, the combined present value of benefits of the proposed MCR package (in
combination with AAC and CCP projects) is estimated to be very substantial, totalling
over $1,200 million over a period of 40 years, as summarised below:

Figure 3 Source of estimated net benefits

3.16 It should be noted that this $1200 million estimate of benefits derived is conservative. The
process and purpose of the benefit capture is aligned with the NZTA funding assistance
programme. This evaluation excludes recreational purpose cycling trips and therefore the
potential total benefits to the community are, in practice, likely to be higher than the
results from the assessment and its peer review.

3.17 Health and Environment contributes the major proportion of benefits. The rise in
participation is expected to be the principal contributor to the Health and Environment
benefits predicted. This prediction represents New Zealand Transport Agency’s
recognised process and standards. This relates to benefits accruing, principally to users
through use of separated cycleways, such as improved health from reduced morbidity
and mortality.

3.18 The second largest and still substantial contributor is predicted to be benefits to
non-users i.e. non-cyclists, through decongestion on the transport network. Essentially
this package of planned works is predicted to free up and avoid further congestion on the
transport network for motorists, freight and public transport to have reduced delays on
their journeys.

Benefit Costs Ratio

3.19 Due to the significance of the proposed programme a detailed assessment process was
considered appropriate and has been applied to determine the potential benefits. The
Christchurch Major Cycleway Route — Updated Funding Assessment 2015 (refer
Attachment 1) provides the detail of the assessment process and the peer review.
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3.20

3.21

3.22

3.23

The proposed investment programme potentially has very wide-ranging benefits along
with costs for the Council, however there is opportunity for significant potential funding
assistance. The period of the investment (delivery) being considered for the purposes of
the economic assessment is a seven and a half year programme.

The NZTA categorises both Strategic Fit and Effectiveness into Low, Medium and High.
Those projects that achieve a high categorisation levels must provide a Cost/Benefit ratio
of five or more — in other words for every dollar invested in the project it must return five
dollars or more in benefits.

Benefit/Cost Sensitivity Testing was conducted over the current Major Cycleway Routes
programme and the Benefit Cost Ratio has been estimated to be in the order of 8. The
independent peer review of the current Cycleway programme concurred that the
assessment was sound in it's prediction of a ratio of over five being achieved — placing
the programme within the High categorisation threshold for NZTA.

This Benefit/Cost ratio is high compared to many other transport projects that have
received funding assistance from NZTA. This assessment provides a high level of
confidence in reinforcing the expectation that the cycleways programme will contribute
significant improvements to the transport needs and well being of the community. It also
obviously bodes well for the 13 MCR projects funding assistance applications to NZTA
over the course of the programme.

Preliminary Scheme Design Costs

3.24

3.25

3.26

The estimated programme costs have been calculated by using the estimates from the
sections of the routes that have undergone preliminary scheme design to date. This
includes sections from five routes. The averaged costs determined for these sections
have been used to establish a Typical Link Treatment Cost and Intersection Cost that has
been applied to similar sections of the remaining routes to derive an overall estimate.

The Link Treatments required for each of the thirteen routes has been identified based
upon assessment of the likely route (refer Attachment 2). The confidence in this process
is linked to the level of planning development on each route, some routes are nearing
final draft stages with identified treatment types nearing consultation; through to a few
routes where confirmation of the route alignment is required to confirm treatment types.

Table 1 below shows examples of the Typical Link Treatment costs that have been
applied to the routes that have yet to be designed. Collectively this process has resulted
in the total costs for the programme of Major Cycleway Routes summarised in Table 2
below.

TABLE 1 TYPICAL COSTED LINK TREATMENTS

$Cost/m
3.0 metre bike path with 2 metre footpath 621
3 metre Path no K+C one side of road - semi rural 500
3 metre shared path 500
4 metre shared Path 779
3 metre Shared Path - Greenspace 455
4 metre Shared Path - Greenspace 495
Neighbourhood Greenway — existing narrow road (slow street) 469
Neighbourhood Greenway — existing wide road (slow street) 3,500
No Kerb Changes but traffic calming 113
Separated Cycle Path Typical Section — existing 14 metre Kerb to Kerb 666
Separated 2 way Cycle Path Typical Section — existing 14 metre Kerb to 2,775
Kerb
Separated Cycle Path Typical Section - existing 14 metre Kerb to Kerb - 150
painted lines only
Separated Cycle Path Typical Section — existing 14 metre Kerb to Kerb — 1,159
widened to 15m

423



424
INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015

9 Cont'd
TABLE 2 MAJOR CYCLEWAY ROUTES -TOTAL COST SUMMARY
Route Rough Order Cost | Latest Estimate
Avon Otakaro Route $ 4,200,000 $ 20,682,681
Heathcote Expressway $ 7,800,000 $ 12,032,568
Little River Link $ 2,400,000 $ 4,696,637
Northern Line Cycleway $ 6,700,000 $ 7,474,282
Nor'West Arc $ 8,600,000 $ 19,340,573
Opawaho River Route $ 3,000,000 $ 15,913,495
Papanui Parallel $ 3,000,000 $ 10,010,292
Quarryman's Tralil $ 4,200,000 $ 16,684,658
Rapanui Shag Rock Cycleway $ 6,700,000 $ 19,330,914
South Express $ 12,600,000 $ 7,082,555
Southern Lights $ 2,900,000 $ 2,122,489
Uni-Cycle $ 1,900,000 $ 9,292,796
Wheels to Wings $ 4,300,000 $ 11,336,060
Total $ 68,300,000 $ 156,000,000
4, CONCLUSION

4.1 The Major Cycleway Routes Programme for Christchurch has been subject to a rational
and robust economic assessment. The assessment has considered and compared a
number of delivery scenarios alongside the current MCR programme of works and has
been peer reviewed. The assessed Benefit/Cost ratio for investment is calculated as 8.

4.2 A detailed, thorough and open process has been followed in developing the forecasting
for the higher level of cycle provision envisaged by the Christchurch Transport Strategic
Plan. Such a process has been enabled by the development and application of the
Christchurch Strategic Cycle Model in combination with the Christchurch Assignment and
Simulation Traffic (CAST) Model and the CAST Safety Interface. The process to reach
the results via the economic assessment has been supported through an independent
peer review.

4.3  The benefits from the $156 million investment have been calculated as $1229 million. A
significant proportion of the benefits are spread not only to the people cycling but also to
non cyclists primarily through general traffic decongestion benefits. The health and
environmental benefits are the largest proportion (66 percent) followed by decongestion
at 28 percent. The benefits gained by an increase in people taking up more recreational
cycling on the network have not been included in the economic assessment as the
assessment is focussed on the NZTA prime interests in commuting and utility transport.

4.4  Collectively the benefits alongside the costs show a high return on investment for the
community. The Benefit Cost ratio also ensures a high rating within the New Zealand
Transport Agency funding assistance programme giving confidence of assistance along
with a high probability of accessing the Urban Cycleways Programme funding.

4.5 For every dollar invested in the programme the returns are calculated to be between $5
and $8 — this compares very favourably against many other transport projects and indeed
provides an opportunity to the Council following the Earthquakes to transform the way the
transport system is balanced to move into the future. Prudent planning and investment
into this area of the transport system will ensure the long term value and benefits of a
sustainable and well performed city transport network for all the community.
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5. FINANCIAL IMPLICATIONS
5.1 The financial implications are to be considered as part of the draft 2015-25 Long Term
Plan.
6. STAFF RECOMMENDATION

That the Infrastructure, Transport and Environment Committee recommend that the Council
receive the report.
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Updated Funding Assessment

Document Issue Record

Version No Prepared By Description Date

00a Paul Roberts First draft. 16 June 2014

01a Paul Roberts Draft issue, 17 June 2014
for Client comment

01b Paul Roberts Final issue, 4 July 2014
incorporating Client comment

02a Paul Roberts Draft Update incorporating revised Cost 12 January 2015
estimates and recommendations from Peer
Review of Preliminary Assessment (June
2014)

02b Paul Roberts Final issue, 4" February 2015

incorporating Updated Peer Review

Document Verification

Role Name Signature Date

Preparation |Paul Roberts 17 June 2014
Reviewer John Falconer 26 June 2014
Approval Paul Roberts 4 July 2014
Christchurch Major Cycleway Routes - Updated Page i Ref. 2015-001

Funding Assessment (Feb 2015) - Final.Docx

© QTP Ltd 2015
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Updated Funding Assessment
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Updated Funding Assessment
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Appendix E — Calculation of Annual Benefits

Appendix F — Summary of Cost and Benefit Streams

Appendix G — Incremental Analysis Summary (updated)

Appendix H — Potential Alternative Benefit Capture Profiles (new to Update)
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Appendix J — Collated Responses to Preliminary Assessment Peer Review Comments
(new to Update)

Appendix K — Preliminary Peer Review (Flow Transportation Consultants)
Appendix L — Updated Peer Review (Flow Transportation Consultants)

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Page iii © QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015
AT G VPSS Routes 431

Updated Funding Assessment

Abbreviations and Acronyms

AAC An Accessible City (chapter of CCRP)
AUD Australian Dollars
BC(R) Benefit Cost (Ratio)
CAST Christchurch Assignment and Simulation Model
CccC Christchurch City Council
ccp Christchurch Coastal Pathway
CCRP Central City Recovery Plan
CERA Canterbury Earthquake Recovery Authority
CSCM Christchurch Strategic Cycle Model
CT™M Christchurch Transport Model
EEM Economic Evaluation Manual
HBE Home-based Education purpose
HBR Home-based Remainder purpose
HBW Home-based Work purpose
HIS Household Interview Survey
hr hour
HTS Household Travel Survey
km kilometres
kph kilometres per hour
LURP Land Use Recovery Plan
m million
MCR Major Cycle Route(s)
MoE Ministry of Education
NHB Non Home-based purpose
NzD New Zealand Dollars
NZTA New Zealand Transport Agency
oD Origin-Destination
PA Production-Attraction
PV Present Value
RA Relative Attractiveness
RR Research Report (NZTA)
Sc Scenario
SP Simplified Procedures (per NZTA EEM)
SPPWF Single Payment Present Worth Factor
uDS Urban Development Strategy
VOoC Vehicle Operating Cost
vpd Vehicles Per Day
Christchurch Major Cycleway Routes - Updated Page iv Ref. 2015-001

© QTP Ltd 2015
Funding Assessment (Feb 2015) - Final.Docx Q
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Pre-amble to Updated Assessment

In June 2014 QTP Ltd prepared a Preliminary Funding Assessment on behalf of Christchurch
City Council (CCC) which quantified the potential use and benefits of CCC’s proposed Major
Cycleway Route (MCR) programme. This Assessment was subject to an independent Peer
Review, prepared by Flow Transportation Specialists Ltd.

Since preparation of the above reports, CCC has continued to progress investigation of the
proposed MCR’s, including more detailed scheme design, cost estimation and programming.
This Update has therefore been prepared at the request of CCC and in essence incorporates:

o Updated Scheme Cost estimates; and
e Suggestions made by the Peer Review of the Preliminary Assessment; and

e A response to other comments made by the Peer Review of the Preliminary
Assessment, where this is considered helpful.

Given a substantial rise in the estimate of anticipated total MCR capital costs from a total of
around $70m adopted for our June 2014 assessment, to around $156m following the more
refined design and cost estimation conducted by CCC in the interim (and incorporation of
estimated net maintenance costs), the Benefit-Cost Ratio of the Base Scenario test has now
been assessed at around 8. This compares with an estimated Ratio of around 15 in the
Preliminary Assessment reported in June 2014. While much reduced compared with that
Preliminary Assessment, clearly this ratio of benefits to costs remains very high compared to
many other transport projects - given that around $8 of benefits can be expected for each dollar
of investment required to achieve those benefits.

This Updated Assessment incorporates the following principal changes:

(i) All tests incorporate updated capital cost estimates, that are also based on a revised
anticipated investigation, design and construction programme. Note that, conservatively
for the MCR projects, the anticipated programme is based upon a potential ‘delayed’
completion date that for each stage is some 2 months beyond that currently anticipated.

(ii) Two sensitivity tests are provided which assume a slower uptake of benefits or rate of
increase in cycling arising from the proposed projects (ie a lag in achieving full benefits).

(iii) (Net) maintenance costs have now been included for each scenario;

(iv) Back calculations have been provided to indicate the potential reduction in assessed
benefits that could be accommodated at differing levels of purely-economic justification-
noting that they are still likely to be justified under other funding criteria. These
calculations (along with the sensitivity tests noted at (ii) above) provide an indication of
the potential effects of various impediments to cycling, beyond the major cycleway
routes, which might dampen down the predicted increases in the demand for cycling.

(v) While the Peer Reviewer also suggested that consideration should be given to using a
more conservative assumption to derive annual average daily demands from weekday
demands during school term times, having done so we are satisfied that the approach
adopted is appropriate.

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Page v © QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015

AT G VP S oes Routes 433

Updated Funding Assessment

A summary of the Preliminary Assessment Peer Review and our responses have been collated
for ease of reference, in Appendix J. The Preliminary Assessment Peer Review itself has now
also been provided in full here for completeness as Appendix K.

Finally, the draft Updated Assessment (version 02a) was subject to an updated independent
Peer Review by Flow Transportation Specialists Ltd., which has also been attached herein for
completeness, as Appendix L.

The analyst has accepted this Updated Peer Review, except insofar as there is one area where
the we do ‘agree to disagree’ with the updated Review. This is where the respective parties
disagree on the precise methodology for calculation of decongestion benefits. However, as the
Peer Reviewer (correctly) points out, this difference of opinion is not (or rather “may not be
overly critical”. This is because of the relatively high efficiency of the proposed project and the
relative lack of sensitivity to potential variability in the contribution of these benefits to this
efficiency (rating).

The principal finding of the updated Peer Review is that the Benefit-Cost Ratio (BCR) of the
proposed MCR project can “reasonably be assessed as 5 or more, which would justify a High
priority ranking” (under NZTA’s current investment criteria ).

We also note the recent change in Investment Profile criteria (requiring a BC of 5 rather than the
previous 4' to justify a High Priority under ‘Benefit and Cost Appraisal’ (formerly ‘Efficiency’
criteria) in NZTA’s 2015-18 NLTP Investment Assessment Framework.

We finally note that the proposed MCR project still exceeds this revised NZTA threshold - and
thus, in combination with the MCR Strategic Fit and Effectiveness priority ratings of ‘HH’,
suggests that the MCR project can be justified for inclusion in the ‘Priority 1’ band for the 2015-
18 NLTP.

Several references to the former NZTA criteria (‘High’ Efficiency=BC>4) at the time of
preparation of this initial draft report have however been retained to avoid confusion with the
appended Review.

Ref: 2015-001
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Executive Summary

QTP Ltd has been commissioned by Christchurch City Council (CCC) to quantify, where
possible, the potential benefits of CCC’s proposed Major Cycleway Route (MCR) programme.

CCC required a rational and robust assessment to support their discussions for potential
funding assistance with the New Zealand Transport Agency NZTA. Specifically, this study
therefore reports QTP’s preliminary estimate of the economic Efficiency made to help inform
Strategic Fit and Effectiveness assessments (by Council), in compliance with NZTA’s
investment assessment framework.

Given the potential wide-ranging impacts of the proposed project package, the level of
investment being countenanced (around $156m over a package of potentially up to 13 potential
major project elements) and the NZTA limits for application of ‘Simplified Procedures’ (being an
undiscounted capital cost < $5 million), a (more) detailed assessment process was considered
appropriate and has been applied to determine these potential benefits.

Such a process has been enabled by the application of the Christchurch Strategic Cycle Model
(CSCM), in combination with the Christchurch Assignment and Simulation Traffic (CAST) model
and the CAST Safety interface.

For the purposes of this assessment, the CSCM model has been updated since its conception
in 2012, to reflect current planned routes in the proposed MCR programme and align these
within a modelling framework which reflects the latest UDS/LURP agreed land use and future
transport network assumptions (‘v6’ CTM/CAST transport models, October 2013).

The basis for the future Do-Minimum and Option cycle networks is the anticipated road network
adopted by the UDS partners for each of this study’s assessment years (2021, 2031 and 2041)
- along with other links not available to motor vehicles (e.g. the MCR projects).

CCC'’s proposed Major Cycleway Route (MCR), in combination with the proposed Central City
Recovery Plan cycle projects and the Christchurch Coastal Pathway represent the main
package of improvements assessed (‘Scenario 1’). This has been compared to a ‘do-minimum’
level of improvement (Scenario 0’).

This package of potential investment has been estimated by this study to have a Benefit-Cost
Ratio (BCR) of around 8 (using base assumptions). Overall therefore, the benefits of the
proposed improved cycle infrastructure investment are clearly potentially substantial.

To determine this estimate, the CSCM has been used to forecast the future demand and user
travel benefits on the cycle network for each forecast year, with differentiation within these as
required to reflect key potential variables and therefore benefits.

For example, the CSCM forecasts demand for different cycle trip purposes, because the cycling
trip generation, distribution, assignment — and resulting potential benefits of particular cycling
infrastructure projects - will vary between each.

Use of either matrix or assignment-based methods has also been utilised as appropriate; This
has enabled, for example, benefits to either ‘existing’ and ‘new’ cycle users to be identified, as
well as disaggregation to specifically identify cycle use on proposed Major Cycleways compared
to other elements of the available network — Both being required to allow economic assessment
per NZTA’s requirements.

Ref: 2015-001
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Daily cycle demand forecasts have also been disaggregated to peak periods in each forecast
year. This enables consistent modelling of the performance of motorised vehicles using the road
network and thus estimates of potential decongestion (‘non-user’) benefits of attracting more
cycling trips through investment in improved cycling infrastructure - via application and
assessment using the relevant CAST road network models.

Health and environmental benefits have been assessed and quantified, at this stage adopting
rates in the Economic Evaluation Manual (EEM) Simplified Procedures. Estimates have been
made of the potential change in road crash costs using both the CAST Safety Interface and
additional research-based assumptions regarding the potential for ‘safety-in-numbers’
improvements in crash rates.

Simple extrapolation and interpolation of demand forecasts and resulting benefits is considered
appropriate at this stage and has been applied for intermediate years, and where facilities are
operational and considered within the economic efficiency evaluation before 2021 and up to
2041. After this year (given the required 40 year evaluation period), we have taken a
conservative approach and ‘capped’ projected benefits to the levels projected for 2041.

Whilst it will be appreciated that our best efforts have been made to ensure the likely accuracy
of the demand forecasting (and resulting benefit assessment), it must also be acknowledged
that cycle modelling is inherently subject to (considerably) more difficulty than traditional
vehicle-based transport modelling. This arises not only by virtue of the relatively low availability
and high potential variability in data on existing use (compared to that available for vehicle
models) but also some uncertainty over the disparate potential motivators for use between
individuals — and their response in practice (locally) to the availability of the significant-
improvements in transport infrastructure that the proposals undoubtedly represent.

These levels of uncertainty will naturally be reflected in the level of confidence in trip-making
scale and assignment predictions and resulting benefits. For this reason therefore, appropriate
sensitivity testing is of particularly high importance, to inform the potential variation in projected
benefits (or costs) to potentially critical parameters and assumptions.

What we can conclude with some confidence from the sensitivity tests conducted, is that while
there is a potential range in parameters that could be expected to affect projected usage and
therefore benefits, the overall economic Efficiency case for the MCR programme appears to be
relatively insensitive - with a ‘High’ Efficiency rating being likely justified in almost all
conceivable circumstances.

Christchurch Major Cycl Routes - Updated P Ref: 2015-001
ristcnurci ajor Lycleway Routes - Upaate age viii ©QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015
AT N Vb P S eS Routes 436

Updated Funding Assessment

1 Introduction

1.1.1 QTP Ltd has been commissioned by Christchurch City Council (CCC) to quantify, where
possible, the potential use and benefits of CCC’s proposed Major Cycleway Route
(MCR) programme.

1.1.2 The brief called for a rational and robust assessment to support CCC’s discussions for
potential funding assistance with the New Zealand Transport Agency NZTA, assist option
selection and potentially optimise the funded package.

1.1.3 Specifically, this study is required to provide Council with the necessary information to
make a preliminary estimate of the economic efficiency inputs and help inform Strategic
Fit and Effectiveness assessments (by Council), in compliance with NZTA’s investment
assessment framework.

1.1.4 Given the potential wide-ranging impacts of the proposed project package, the level of
investment being countenanced (now assessed as being around $156m for a package of
potentially up to 13 potential major project elements) and the NZTA limits for application
of ‘Simplified Procedures’ (being an undiscounted capital cost < $5 million), a (more)
detailed assessment process is appropriate and has been applied to determine potential
benefits.

1.1.5 Such a process has been enabled by the application of the Christchurch Strategic Cycle
Model (CSCM), in combination with the Christchurch Assignment and Simulation Traffic
(CAST) model.

1.1.6 For the purposes of this assessment, the CSCM model has been updated since its
original conception in 2012, to reflect current planned routes in the proposed MCR
programme and align these within a modelling framework which, apart from the
exception described below, reflects the latest UDS/LURP agreed land use and future
transport network assumptions (‘'v6’ CTM/CAST transport models, October 2013).

1.1.7 The single exception to complete consistency with the land use (and road network
assumptions) in CTM/CAST ‘v6’ (October 2013) is that school rolls adopted for this 'v6’
Cycle Model now also reflect the latest Ministry of Education (MoE) announcements on
future school merges and closures - including those made in December 2013.

1.1.8 This departure was considered warranted, as one of the key desired objectives of the
MCR programme is to offer facilities that will attract less-confident potential cyclists
(including school children): Education trips are known to have a very different pattern of
cycling to other trips (and this varies too by age). To enable the most accurate estimation
we can currently make of future potential use of cycle networks (Do-minimum or Do-
Something), the adoption of the MoE’s latest proposals was necessary to ensure any
future potential use of any particular cycle network package reflects the scale and
distribution of potential education-purpose cycle trips to existing (and future) schools -
accounting for location, school type, roll, any prevailing catchments and anticipated
population/age cohort shifts of contributing households and their relationship to proposed
package projects.

1.1.9 The basis for the future Do-Minimum and Option cycle networks examined is the
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anticipated road network currently adopted by the UDS partners, for each of this study’s
main assessment years (2021, 2031 and 2041) - along with other links available not
available to motor vehicles.

1.1.10 The updated CSCM has been used to forecast the future cycle demand and user travel
benefits on these cycle networks for each forecast year, with differentiation within these
as required to reflect key potential variables (and therefore benefits). Our assessment of
benefits has been informed not only by these projections of user statistics, but also
through associated and consistent application of the CAST traffic model, to inform
potential non-user benefits.

1.1.11 Following this Introduction, subsequent sections of this report in turn:
e summarise the main tool used for assessment (CSCM), including updates made for
this study;
o identify the Option(s) assessed, including costs;
e forecast cycle demand, outlining relevant key assumptions;
e describe our assessment of benefits;
e summarise Benefit-Cost Ratio estimates (BCR)/Incremental BCRs;
o test potential Sensitivity (and any implications for rating); and finally

e present our Conclusions.

1.1.12 Lay readers should note that we have not attempted to explain all the terms and
processes used in ‘non-technical’ language within this report: Its purpose is to
summarise and supplement our technical work (including model data and calculation
spreadsheets), and to support and facilitate technical peer review of the principal
findings.
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211

21.5

21.7

The Christchurch Strategic Cycle Model (CSCM)

The principal tool used as the basis for this investigation is the Christchurch Strategic
Cycle Model (CSCM). This model was first developed by QTP for CCC in 2012 and is
described more fully in two reports, which are available on request to CCC:

e Strategic Cycle Model - Non-Technical Summary (QTP, August 2012); and
e  Christchurch Strategic Cycle Model Background report (QTP, August 2012).

The application of the model for this study essentially follows similar processes as
described in detail within the above technical Background Report. These processes have
therefore not repeated in full here, except where the original processes have been
extended or modified to cater for the specific needs of this investigation. However, to
ensure context, the key features have been summarised below:

The CSCM was set up to make forecasts of daily? utility-purpose cycle use, by trip
purpose. The model includes stages which account for cycle trip generation, distribution,
mode-split and assignment.

The cycle demand forecasts made by the model depend (mainly) upon:

o Demographic land use scale and distribution (e.g. population, jobs, school places);
o Accessibility and Attractiveness (via the available cycle network); and

¢ Relative (changes in) attractiveness of travel via cycle and private vehicle over time.

It should be emphasised that the CSCM is an entirely ‘synthetic’ transport model, by
design: It does not rely upon matrix estimation at any stage. The rationale for this design
choice is covered in more depth in the above Background Report, but essentially
revolves around the potential reliability and variability of available cycle count
information, coupled with a requirement to develop a model suitably responsive to
potential future ‘sea-changes’ (including the infrastructure under assessment).

The CSCM is based upon the CAST (Christchurch Assignment and Simulation Traffic)
model, with additional enhancement to reflect the cycle network - and cyclist choices.

The CAST model is a fine-grained network traffic model that could be readily adapted to
enable relevant information for cycle modelling, such as inclusion of existing or potential
cycle-only links, the ability to apply alternative assignment methods for different target
cycle users and of course to incorporate accurate information on traffic volumes and
delays, where this might affect potential cycle use.

Both CAST and thus the CSCM model divide the greater Christchurch (‘UDS’) area up in
to around 1,400 discrete smaller areas (model zones). The CSCM estimates the
potential cycle demand between each pair of these zones — as well as the likely route(s)

Note that unless specified, the term ‘Daily’ is used within this report to described estimates
adjusted to reflect use over an average weekday (Monday-Friday) within an (average) term-time.
Flows can be expected to be higher or lower at times, e.g. due to seasonal variation, on wet days
or in school holidays. Where quoted, AADT or annual estimates reflect adjustment for such
variations, totalled over 365 days (ie 7 days a week accounting for all terms and holidays).
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taken between each pair - by different types of user.

2.1.9 The fine division offered by this zone system (compared to, say, Census Area Units or
the parent strategic CTM) was necessary to capture potential cycle effects because:

o Whilst Census Journey to Work data is highly useful, (home-based) commuting trips
are estimated to (currently) account for ‘only’ around 30% of all term-time weekday
utility trip-making by cycle; In other words, 70% of (existing) cycling is likely to have
different drivers of scale (trip generation) and patterns.

e Indeed, a range of sources® confirm that trip-making generation and distribution for
other cycle trip purposes differ markedly from for commuting (cycling) — e.g. different
trip length profiles compared to commuting cycling trips.*

e CAU and CTM areas (on the whole) were determined to be too large to reflect a
significant portion of potential cycle use - particularly for some purposes and at an
assignment level appropriate for determining potential benefits.

2.1.10 The CSCM takes account of key forecast demographic demand variables in each area
when making projections of a ‘base’ level of potential cycle trip-making, and therefore
ensures that the potential impacts (over time) of anticipated (post-earthquake) changes
in population, employment and school locations and rolls on potential cycle demands are
incorporated.

2.1.11 The model also takes account of planned future transport network changes (e.g. the
Central City Recovery Plan ‘AAC” roading network and new roading schemes elsewhere
- as well as potential rise in future congestion, fuel prices etc.

2.1.12 Projections of cycling demand take account of perceived utility of cycling for different trip
purposes® (commuting, education level (5 types), other home-based and non-home
based cycling). The perceived utility for travel (by cycle) between a particlat pair of zones
takes account, (weighted by purpose) of the proportions using diifferent routes and
therefore different ‘types’ (standards) of cycle links — ranging from from the high-standard
segregated facilities, to on-street cycle lanes — to streets with no speciic cycle facilites.
The (change in) potential utility for a cycle trip is compared to the alternative of a trip by
car to determine the potential change in future mode-spilit.

2.1.13 The ability for different potential cycle network improvement packages to attract more or
less demand is therefore reflected by this mode-split adjustment element of the model.

2.1.14 The original model has been further developed for this study to disaggregate daily
forecasts for each of the main travel hours (AM peak hour =0800-0900, an average
Interpeak hour (0900-1600) and the PM Peak hour = 1630-1730). This has been done to
facilitate an accurate estimate of potential non-user (decongestion) benefits.

E.g. CTM Household Interview Surveys and National Travel Survey data.

E.g. for ‘Education’ purposes, the trip length profile depends not only on the level of education
(student age) but also on the location and catchment policies of individual schools. The CSCM
takes account of such factors.

° An Accessible City Chapter of the Central City Recovery Plan, CERA, October 2013

As noted above, the estimates of use for purely-recreational cycling are NOT included.
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3.1.1

3.1.3

3.2
3.2.1

3.2.2

Improvement Scenarios Assessed

The analysis presented within this report considers several alternative cycle network
improvement strategies including:

e Scenario 0 — A Do Minimum Cycle Network improvement strategy;

e Scenario 1 — The principal ‘Option’ or ‘Do-something’ Strategy. On completion this
would represent a package including additional potential major cycle network
improvements:

b) The MCR programme (13 projects as currently envisaged), and
c) The Central City Recovery Plan (AAC) Cycle projects; and
d)  The Christchurch Coastal Pathway (CCP);

e Scenario 2— As Scenario 1 above, but with approximately 25% less (by length) of
the currently proposed MCR project (sections).

The term ‘scenario’ has been deliberately adopted throughout this report to describe
what are, in effect, alternative investment package options. This is because the benefits
of each are likely to also be dependent upon a range of other factors, beyond assumed
cycle infrastructure. Such factors are described more fully in Section 4.1.

Each Scenario has been investigated to predict usage and identify consequential
potential relative benefits, in 2021, 2031 and 2041. The basis for each of the cycle
networks reflected in the above scenarios is therefore the road network anticipated for
each of these assessment years - plus of course any cycle-only links enabled (in that
relevant assessment year) within the package under consideration.

Do-Minimum Cycle Networks (‘Scenario 0’°)

It may be noted that several significant updates have been made to the single (2026) do-
minimum scenario network prepared for the original (2012) cycle model-build, as
described in the original Background Report. For each of the 3 future modelled years we
have prepared updated Do-Minimum cycle networks for this study which:

e Update the overall v5 road-based cycle networks to reflect the current (‘'v6’) CAST
vehicle networks, for each of the new assessment years of 2021, 2031 & 2041;

e Updates do-minimum improvements to reflect the detail of fully-or partially
completed cycle projects (e.g. Southern Motorway Cycleway, Tuckers extension of
Northern Railway cycleway, as well as several additional cycle-only river crossings
not incorporated previously); and

¢ Now incorporates consideration of the principal on-road cycle lanes (to account for
perceived utility differences between no facilities, segregated cycle paths and on-
road cycle lanes in both Do-Minimum and Do-Something network assessments).

The ‘parent’ transport model changes - including both assumed land use and ‘road
network’ supply (including public transport), are described in the following two reports:

e CTM V06 Update Report VO1b.pdf (QTP Ltd., October 2013); and
e CAST v06 Model Update Report v02a.pdf (QTP Ltd., October 2013).
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3.2.3 Given that we wished to enhance the CSCM to incorporate relative consideration of the
proposed segregated cycle path projects to a network also incorporating many (existing)
on-road cycle lanes, this has also necessitated updating the (2006) v5-based CSCM, to
incorporate the latter’. The updated v6-based 2006 CSCM model estimates of daily cycle
demand patterns are illustrated (and compared to available ‘actual’ count estimates®)
below:

Figure 3-1: v6 CSCM 2006 Estimated Daily Cycle Demand

3.2.4 Each of the revised future v6 Do-Minimum cycle networks therefore have also been
updated to ensure consistency, where relevant, with the physical and operational
management assumptions within the v6 vehicle models (e.g. new subdivision roads,
updated AAC schemes, revised traffic signal timings, etc.).

3.2.5 For the purposes of this assessment, the future assumed ‘Do-Minimum’ networks (one
for each of the 3 future assessment years of 2021, 2031 and 2041) therefore include:

e The current road and cycle-specific network (restored per pre-quake);

The original CSCM was developed on a very contrained budget that precluded inclusion of all
desirable features: It therefore only sought to illustrate the potential difference between
segregated paths and ‘existing’ cycle infrastructure (on-road lanes and no facilities not being
differentiated).

It is accurate to describe these ‘counts’ as ‘estimates’ too: They reflect the expansion of (all)
shorter-period observed counts (typically gathered over 1.5hr periods) using expansion factors
detailed in NZTAs National Cycle and Route Planning Guide to thus provide an estimate of daily
‘actual’ demand.
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o Road improvements and additions anticipated to be added by the appropriate time
e.g. through anticipated growth area sub-division.

o Specific off-road cycle paths (currently) proposed to be provided in association with
approved or publicly-notified major transport projects (e.g. the Northern Arterial
(NZTA), and Wigram-Magdala Link, Northcote Road 4-Laning and Northern Arterial
Extension (CCC).

e The following major potential cycle infrastructure improvement projects have not
been included in the assumed Do-Minimum networks, given potential funding
uncertainty - but have instead been incorporated as part of (all) assumed integrated
‘Do-Something’ (Option) cycle network packages:

a) The CCRP (An Accessible City - AAC) cycle path projects; and
b) The Christchurch Coastal Pathway (CCP), which runs between the
Ferrymead Bridge and Sumner

3.2.6 In addition, all v6 cycle networks (including the Do-minimums) also reflect, where
required, the predicted performance or the v6 vehicle networks, requiring interrogation of
vehicle networks to extract and update the relevant updated (cycle) turning penalties for
the appropriate year/period — as some of these depend upon (revised) traffic movements
and delays.

3.2.7 The Do-Minimum network assumptions are broadly summarised on Figure 3-2 below:

Figure 3-2: Revised Do-Minimum Cycle Networks (CSCMv6)

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Page 7 © QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015
AT N Vb P S eS Routes 443

Updated Funding Assessment

3.3  Scenario 1 Cycle Network

3.3.1 The key Option network scenario adopted for the purposes of this assessment is the
current assumed MCR programme for segregated off-road cycle paths, as shown below
in Figure 3-3.

Figure 3-3: MCR Assumed Future Cycle Network®

3.3.2 The above MCR alignments represent, in some cases, slight amendment to the
provisional alignments shown in CCC’s April 2013 Priority Cycleway Project plan and
follow further investigation by the Council’s project team since that time. Appendix 1
identifies and describes the principal differences from this earlier plan.

3.3.3 It is important to note however that detailed design for project alignments shown above
will continue to be progressed and therefore the alignments shown should still not be
taken as definitive until such time as they are approved as such by the Council and other
relevant agencies.

The network shown here is for ‘Scenario 1’ (Full implementation of MCR)
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3.3.4 In terms of representation of the infrastructure capacity of this package within the CSCM,
this may be summarised by showing the assumed model ‘link’ coding assumptions,
shown in Figure 3-4 and Figure 3-5.

Figure 3-4: Model Coding'® Example: 2041 Scenario 1 Future Cycle Model Network

Key (2041 Scenario 1 Network):

— Major Cycleway Route
(Off-Road High-quality Path)

s Other Principal Off-Road Cycle Paths
= Principal On-Road Lanes
(Single ¢/w roads — Good LOS)

s principal On-Road Lanes
(Multiple ¢/w roads — Good LOS)

Principal On-Road Lanes
{Multiple ¢/w roads — Poor LOS)

.,.:,1.\(300816
e ] - |

3.3.5 Essentially (for mode-split) purposes, the ‘utility’ of each potential cycle link within the
network is allocated into one of only 3 categories, being:
a) On-Street (no facilities)
b) On-Street (with Cycle lanes); or
c) Off-Street Cycle Paths

10 Several residual minor model/ differences may be noted in detail, when compared to Figure 3-3:—

e.g. final AAC cycleway omissions on original April 2013 CCC plan are still omitted in the above
networks (i.e. as modelled) e.g. Colombo & Barbadoes (Moorhouse-St Asaph); Minor routeing
change near Eastgate etc. None are considered likely to be significant in terms of the strategic
modelling.
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Figure 3-5: Model Coding Summary'" of all Scenario 1 Cycle Model Networks

3.3.6 It can be seen from the above figure that, for all future year scenarios the MCR routes
are assumed to have all been completed by 2021.

3.3.7 The current assumptions regarding a potential construction profile for this package are
shown overleaf. These are necessary to determine the present value of costs for
economic assessment purposes.

3.3.8 This capital cost profile, will of course be subject to potential change — both as designs
and cost-estimation are progressed to a greater level of detail, and decisions are
developed and made by Council and partner agencies over funding and optimum
sequencing.

This Summary cannot possibly show all coded differences (e.g. at the intersection level, the
assumed form of traffic control may differ, signal timings are anticipated to change etc. etc.)

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Page 10 © QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015
AT N M b P S eS Routes 446

Updated Funding Assessment

Table 3-1: Draft Major Cycleway Route Programme - Funding Cash flow (Updated)

3.3.9 We consider that much of the anticipated MCR programme expenditure shown for the
financial year 2013/14 are likely represent sunk costs for design and investigation.
These costs have non-saleable value and would normally be omitted from economic
assessment (and thereby reducing the net expenditure of the proposed package,
compared to the assumed Do-Minimum). However, to realise a conservative
assessment, the full current (capital) cost estimates provided above by CCC have been
allowed for, at this stage.

3.3.10 As noted above, two other potential major projects have been assumed as additional (to
the MCR programme) in an integrated ‘Do-Something’ (Option) cycle network package:

e An Accessible City cycle path projects; and

o The Coastal Pathway, which runs between the Ferrymead Bridge and Sumner.

3.3.11 For the purposes of this assessment, revised estimates for these projects have been
adopted, being a total of $15m now being allowed for An Accessible City (AAC) cycle
projects (down from $18m adopted in the Preliminary Assessment) and $17.75m now
allowed for the Christchurch Coastal Pathway (up from $10m).

3.3.12 Note that capital costs of cycle improvements associated with future major roading
schemes, eg Wigram-Madala, Northern Arterial) have not been included — These costs
will be incurred in Do-Minimum and the net cost (c.f. Do-Something) is therefore zero.

3.3.13 Detailed discounting calculations for costs (and benefits) are provided within the
spreadsheets that accompany and support this report —and these are summarised in
Appendices F and G.

3.3.14 The assumed capital cost profile has however been summarised graphically, as shown in
Figure 3-6 overleaf - while Table 3-2 supplies the key figures relevant to the central
Benefit-Cost assessment scenario.
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Figure 3-6: Assumed Capital Expenditure Profile for Scenario 1 (updated)

Assumed Expenditure Profile (January 2015)
(Do-Something, Scenario 1)

$45.00m

MCR Costs-Scl ($156.2m)
$40.00m CCP Costs ($17.75m) —
M AAC Costs (515m)

$35.00m

$30.00m m — H

$25.00m u — m

$18.65m

$20.00m H — — H
$38.15m

$1231m $33.48m
$15.00m — — — $3056m -

$5.29m

$10.00m — 1 u 1 1 1
$7.75m
$4.50m $5.00m $15.27m

$5.00m u u 1
] -B8m - - $1.66m

$0.00m
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Updated Assumption of Annual Expenditure

Table 3-2: Scenario 1 Capital Cost Assumptions — Summary (updated)

Package Element Undiscounted Total Cost Present Value of Costs

(6% Discount Rate)

13 MCR Routes $156.2m $120.3m
An Accessible City Routes $15.0m $13.4m
Christchurch Coastal Pathway $17.75m $15.7m
Scenario 1 Total $189.0m $149.4m

3.3.15 This Update also now makes allowance for the (net) maintenance of the improved
cycleway network infrastructure: This was not known when the Preliminary Assessment
was made but has since been assessed by CCC (for the MCR network), allowing for the
particular type of cycle facilities now proposed and their anticipated recurrent and
periodic maintenance' requirements. We have applied average net rates from these
projects to also estimate a net maintenance allowance for the AAC and CCP projects.

3.3.16 Overall the net maintenance on completion of all projects is expected to be +$240,000
annually (compared to the Do-Minimum), amounting to an undiscounted net total of
around $9m over the assessment period and a discounted total (Present Value) of $3m.
The latter amounts to around 2% of the Updated Capital Costs.

12 Periodic maintenance has however been incorporated by CCC on a % basis i.e. as a recurrent

(annual) maintenaance allowance. While this is not strictly correct when discounting, we have
retained these values for simplicity.
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3.4  Scenario 2 Cycle Network

3.4.1 To examine the potential for cost savings (and resulting reduction in benefits) a second
scenario is described here, which reflects the assumed omission (or ‘indefinite
deferment’) of some sections of the full (Scenario 1) MCR network. The sections
selected to omit for this illustrative scenario represent a total of approximately 25% (by
length) of the full MCR network and are highlighted in Figure 3-7.

Figure 3-7: MCR Sections assumed to be omitted/deferred for Scenario 2

Table 3-3: Scenario 2 Capital Cost Summary (updated)

Package Element Undiscounted Total Cost Present Value of Costs

(6% Discount Rate)

13 MCR Routes $117.3m $91.1m
An Accessible City Routes $15.0m $13.4m
Christchurch Coastal Pathway $17.75m $15.7m
Scenario 2 Total $150.1m $120.1m

3.4.2 Given these assumptions, when net maintenance is also included, the present value of
total Scenario 2 costs might be reduced by -20%, compared with the cost estimates
adopted for Scenario 1.
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3.4.4 Note that total of MCR element costs does not reduce in direct proportion to the length
reduction (-25%), because of the particular route sections omitted.: Costs for each route
are reduced pro-rata in the absence of more detailed information and the PV is
determined according to the profile in Table 3-1.

Table 3-4: Scenario 2: Undiscounted Cost Assumptions (updated)

Routes with sections omitted for illustrative Scenario 2
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4 Forecast Cycle Demands

4.1 Key Assumptions

4.1.1 For our base forecasts a consistent assumption (applied within both the Do-Minimum
and Do-Something Scenarios) is that by 2041, a rise in the real-terms price of fuel of
some 40% (over 2006 values) might occur — allowing for potential peak-oil effects’™.
Such an increase can, naturally, be anticipated to make alternatives to private car use
(including cycling) somewhat more attractive by comparison, for some travellers. Given
the uncertainty around the potential scale and timeing of any such rise however, a
sensitivity test has however also been conducted without this increase - i.e.fuel costs
being assumed to remain at 2006 values in real terms, for all 3 assessment years.

4.1.2 One of the other key assumptions relating to potential future year cycle demand, is how
many car users (drivers or passengers) actually would choose cycling as a viable
alternative, given suitable improvements. Existing research suggests significantly
differing figures for this ‘trader-factor’, depending on the context and method of research.
Figures range from up to about 80% (applied in a recent study into potential cycle use
within the Inner Sydney area' down to 9% (from a hierarchical elimination study
undertaken in 1992 in Brisbane™.

4.1.3 One of the key cautions when transferring relationships, particularly those derived from
‘Stated-Preference’ studies, is not only the potentially different context and the detail of
original survey method — but also the difference between what people say they might do
(in a hypothetical situation) and what they actually would do, in reality. There may be a
significant gap between the subset of the population that say they are prepared to
consider cycling as an alternative mode or might be considered potential cyclists —
illustrated by very significant cycle ownership levels — and those that actually would
realistically choose to cycle (on a regular basis).

4.1.4 For our base forecasts however, we have adopted an estimated figure of 30% as this
(maximum) ‘trader-factor’ (from car). Whilst this is based on a dated hierarchical
elimination study, undertaken in 1982 in Germany'®, which itself was based on
commuting trips only and also may not reflect the attractiveness of more modern designs
of segregated facilities, in the absence of more detailed local investigation, in our opinion
this is likely to provide a more realistic (and still aspirational) figure for Christchurch,
compared with the figure of 80% recently adopted for Inner Sydney'”

3 2021 and 2031 values (per vehicle-km) have been applied, through simple interpolation between

2006 and 2041.

" Aecom Australia Pty Ltd. (2010) Inner Sydney Regional Bike Network: Demand Assessment and

Economic Appraisal.

1 Morgan-Thomas, E. (1992). Why Don't You Commute by Bicycle? Ausbike 92-Cyclist Behaviour

and Planning, Melbourne.

1 Brog, W. (1982). The acceptance of polices to encourage cycling. Transportation Research

Board, Washington, Socialdata, Muenchen, Germany.

7 It is perhaps also worth noting that surveys and analysis by Parkman et al. estimated a maximum
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4.1.5 Put another way, respecting local factors, for the purposes of our base estimates on
average around 70% of car users are assumed to consider themselves — and be
considered - to be ‘captive’ to the car.

4.1.6 How this is reflected in our (base) estimates is that whilst the CSCM mode-split module
might predict a rise of say x% in the proportion of person trips made by cycle (based on
relative changes in utility of both cycle and car travel), for a particular zone pair, the
proportional (difference) that is actually taken forward as the estimate of travel by cycle is
factored by the assumed ‘trader’ proportion — in the base case this being a factor of 0.3x.

4.1.7 However a sensitivity test has also been conducted to examine ‘what-if’ this ‘trader
proportion might conceivably be even lower? —The assumption being made for the
purposes of this test that the proportion might be around 15%, compared to the 30% of
car users assumed for the base tests.

4.1.8 Naturally, the figure may perhaps equally be argued as potentially higher — and people’s
propensity to change modes can naturally be expected vary over time as the relative
attractiveness changes — e.g. people stating they would be in the “no-way, no-how”
category currently may have a different stated preference, were their circumstances to
change substantially.

4.1.9 Notwithstanding this uncertainty, we note that NZTA RR449 (Kingham, Koorey et al.)
cites a 2005 survey by Opinions Market Research that “27% of (Christchurch) non-
cyclists were keen to cycle”'®. This may suggest that about 30% is likely to represent a
realistic, if possibly conservative, value — unless, for example, parking availability and
costs and /or real-terms fuel costs were to change by an order or magnitude in the future.

4.1.10 The other thing perhaps worth noting here is that the relative utility discussed above
(between no facilities, on-street facilities and segregated paths) is only applied within the
mode-choice module of the CSCM (i.e. to determine the relative probability of using a
cycle for a trip for a particular purpose between a particular origin and destination). When
it comes to assignment, the relativity between facility types is based on a different
perceived value (i.e. that segregated facility (links) may allow travel perceived to be
around 25kph rather than 20kph assumed as an average with no of on-road facilities
(note intersections delays are calculated in addition — also note that for the purpose of
modelling the relative valuation of time and distance is also assumed to vary by cycle
travel by trip purpose).

trader factor of 60% based on a large RP/SP study in the UK, and in another UK SP study
estimated a ‘saturation level' or maximum possible uptake of 43% See John Parkin & Mark
Wardman & Matthew Page, 2008: "Estimation of the determinants of bicycle mode share for the
journey to work using census data," Transportation, Springer, vol. 35(1), pages 93-109, January.

18 Reference may also be made to LTNZ RR294 (Sullivan & O’Fallon)
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4.2  Forecast Growth in Daily Cycle Trips

4.2.1 Application of the v6 CSCM to the Do-Minimum and Do-Something networks (and the
principal sensitivity tests noted above) yield the daily cycle trips summarised in Table 4-1
and shown in Figure 4-1 below.

Table 4-1: UDS-wide Total Daily Cycle Trips (Average weekday in term-time)

Do-Minimum  Full Network | Full Network Scenario 1 Scenario 2
ISSI LK (I (MCR+ACC+  (Scenario 1
(15% traders (0% fuel CCP) -25%)
not 30)% price rise (not shown

not 40%)
on graph)
2006 50,339 50,339 50,339 50,339 50,339
2021 57,994 65,362 73,324 75,757 74,365
2031 64,513 72,838 80,686 85,939 84,455
2041 70,052 79,145 87,295 94,541 92,827

Figure 4-1: Estimated Daily Cycle Trip Demand over time

Anticipated Daily! UDS Cycle Trip Growth over Time

100,000

W 2006 2021 2031 w2041

20,000

80,000

70,000

60,000

50,000

40,000

Estimated Cycle Trips/Day

30,000

20,000

10,000

Do-Minimum (See Note 2) MCR Sensitivity Test {15% Car Trader  MCR Sensitivity Test (Mo Real Terms  MCR Full Network (40% Real Terms Fuel
rather than 30%) Fuel Price Rise by 2041) Rise+30%Traders)

Scenario

4.2.2 The above analysis confirms that the principal Do-Something option (Scenario 1) is
predicted to generate around 71% more cycle trips by 2031, compared to 2006 — and
nearly 90% more at 2041.
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4.3 Predicted Changes in Daily Cycle Travel Patterns

4.3.1 This growth is not predicted to be consistent across the whole greater Christchurch area:
Rather, the number of cycle trips between particular areas is predicted to be affected by
anticipated population shifts, employment opportunities and relationships between pupils
and schools, not only at an absolute level but also as these changes may influence travel
distances.

4.3.2 Furthermore (and perhaps obviously) the level of cycle trip growth between particular
areas is predicted to be affected by the relationship to the major infrastructure
improvements proposed, with demand between origins and destinations well-served by
the improvements predicted to grow to a greater degree than in areas less well-served.

4.3.3 As an indicator of this, the overall growth (to 2031) in Cycle travel predicted between and
within the UDS partners’ “Improvement Sectors” is presented and compared to pre-
quake patterns in n Figure 4-2 below.

4.3.4 This comparison, for example, shows that a high level of growth is anticipated within the
“South-West” sector - but almost negligible growth in the “North-East”. The latter is
partially because the sectors represent an aggregation of many individual smaller zones
that make up each sector: The “North-East”. sector not only includes areas where growth
in cycle trips is certainly anticipated (e.g. Prestons) but also areas where cycle trips are
predicted to reduce (e.g. a reasonable proportion of residential red-zoned areas).

4.3.5 It also demonstrates that a slight rise in the proportion of inter-sector trips is anticipated —
i.e. longer distance cycle trips, facilitated not only by more dispersed origins and
destinations but also a proposed cycle network that better serves these more dispersed
generators.

Figure 4-2: Inter-Sector and Intra-Sector Daily Cycle Trips

Trips entirely Trips entirely

within Sectp within Semp

Trips outside / Trips outside /

Sector Sector

e.g.2,780/day) e.g.5,180/day/\
2006: Daily Cycle Trips between Sectors 2031:Daily Cycle Trips between Sectors
(with MCR)
. . Ref: 2015-001
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4.4  Daily Cycle Travel Assignments

4.4.1 The predicted cycle demand (matrices) have been assigned, individually for each of the
4 main cycle trip purposes, to the relevant cycle scenario networks. This is because each
purpose is assumed to have different assignment parameters e.g. a greater emphasis on
directness for commuters, compared to all other cycle trips. Each purpose assignment is
then added together to enable an illustration of predicted total daily volumes on each link
of the cycle network for a particular scenario/ year.

4.4.2 Figure 4-3 shows, as an example, the anticipated use in 2031, under Scenario 1 (where
the cycle network represents that proposed)

Figure 4-3: Predicted Daily Cycle Assignment Example (Scenario 1 network, 2031)
e.g. #1 (Railway N Fendalton)
2006 Model= 650/day
(mid-range count = 490/day)
2031 Model = 1,660/day
e.g. #2 (Antigua/Avon Bridge)
2006 Model= 1,240/day
(mid-range count = 1,160/day)
2031 Model = 3,330/day X—)
e.g. #3(Main Road E Ferry)
2006 Model= 340/day
(mid-range count = 260/day)
2031 Model = 980/day

4.4.3 The relationship to the proposed MCR network will be apparent, as may be the
significant predicted level of growth, compared to 2006 (as shown by Figure 3-1). The
ratio of growth in ‘assigned’ trips is predicted to be so substantial — and exceeds the
proportional change in the number of trips - because ‘observed’ trips are a product of
both the number and the distance of each trip.

4.4.4 In the future the improved network (along with demographic shifts) can be expected to
facilitate & encourage longer trips by cycle — the overall average (weighted by purpose)
being predicted to rise from 3.1km (2006) to 3.4km (2031 Do-Min) but 4.4km with
Scenario 1 (ie +40%). ‘Observed’ trips (as reflected by cycle-km) are therefore projected
to increase by 138% from 2006 levels by 2031 (+70% more trips averaging +40% longer
[as 1.7.x1.4=2.38])
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454

4.5.5

4.5.6

457

45.8

Use of Cycle Network

In order to make many of the calculations required for the assessment of benefits, the
amount of travel being conducted on particular parts of the network was required to be
estimated. This was not only to disaggregate by standard for overall benefit assessment
(e.g. no facilities, on-road cycle lanes or segregated paths), but also determine the
‘average’ use'® along individual MCR projects to assist prioritisation. Statistics for these
purposes have been extracted from the cycle model(s) by using the ability to identify and
sum demand, time (including intersection delays) and distance by ‘link-type’.

For example, X’ cycle trips/day (x varying for each of the 4 main cycle trip purposes!)
might be predicted by between zones ‘a’ and ‘b’. However each of these trips may be
predicted (by the assignment module) to take different routes between ‘a’ and ‘b'%.
Obviously the cycle trips observed on the network reflect the sum (assigned) over all
routes, and all purposes, between all zone pairs. However, by extracting network-wide
statistics on number of cyclists on each and every element of the network, the cycle-km

on each element (type) of interest could thus be predicted.

An example of this are the figures shown overleaf. Figure 4-4 summarises the
approximate lengths of segregated and other cycle facilites.

This shows that only about 2.3% of the ‘pre-quake’ (2006) network available for cycling
was formed by segregated cycle paths, with an additonal 6% or so being main roads that
had reasonably contiguous on-road (cycle lane) facilities. The remainder - and vast
majority of this network — are roads without any explicit continuous cycle facilities.

With the proposed improvements however, this proportion would rise, such that on
completion of the full MCR network (along with the AAC and CCP projects), cycle paths
would form around 8.5% of the total road & cycle network.

These proportions can be compared to projected use by facility type over time, in Figure
4-5.

This demonstrates that despite comprising a relatively modest proportion of the total
available network (all cycle ‘paths’ comprising around 8.5% of all potential cycle routes),
by 2041 the ‘paths’ are predicted to cater for nearly half of all cycle-km travelled,. Thus,
as well as providing essential inputs to enable economic assessment (e.g. use of
segregated portions of the network is required to be identified for EEM processes), this
also serves to confirm that, in large measure, the MCR (and other proposed cycle path
routes) appear to be reasonably well-positioned to meet peoples’ (future) travel needs -
and fulfill a strategic objective to attract (more) use of (more of) such facilities.

Appendix C tabulates these key network-wide cycle user summary statistics, by purpose.

19

20

A ‘route’ may consist of many individual links, each with varying use

As a matter of further detail it might also be noted that the CSCM does not use an ‘all-or-nothing’
approach (i.e. assigning all cycle trips to a single route) - but rather reflects a spread of
perceptions regarding what might constitute the most-attractive route(s), using a ‘stochastic’
assignment technique (with a lower spread assumed for commuting purposes).
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Figure 4-4: Assumed Proportions of Cycle Infrastructure Provision

Length of Cycle Network Infrastructure (UDS area)

3000.0
% figures indicate length of ALL off-road cycle paths (Major Cycle Routes+Other) /Total
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Shorthand for Scenarios (Sc):
DM="Do-Minimum' (Sc0)

Sc1=All MCR's+AAC+Coastal Pathway CW's
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Sc3=Scl - 50% MCR's

Figure 4-5: Modelled Use of Cycle Infrastructure

Use of Cycle Network Infrastructure (UDS area)

500,000 % figures indicate use of ALL off-road cycle paths (Major Cycle Routes+Other) /Total
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46 Summary of Demand Projections

4.6.1 By 2031, the number of daily cycle trips is predicted to rise by about +28% compared to
2006 - even without major additional cycle infrastructure investment.

4.6.2 This increase arises due not only to to demographic changes - e.g. a population increase
of +21% is anticipated between 2006 and 2031 — but also the effects of increased
congestion and the real-terms increase in fuel cost of using private cars assumed for our
base scenarios.

4.6.3 However, the added investment of Scenario 1 (i.e. the Full MCR network along with AAC
& CCP projects), is forecast to increase the number of daily cycle trips by +70% (by
2031).

4.6.4 If not more importantly, an improved network (along with demographic shifts) can be
expected to facilitate & encourage longer trips by cycle — the overall average (weighted
by purpose) rising from 3.1km (2006) to 3.4km (2031 Do-Min) - but to 4.4km with MCR
(2031 with MCR) (ie +40%).

4.6.5 The combination of these factors means that ‘observed’ cycle travel (km-by-cycle) could
be expected to actually increase by 138% from 2006 levels (+70% more trips averaging
+40% longer®") and this has the potential for major benefits to both users - and non-
users, as identified in the following section.

z 1.7.x1.4=2.38
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5 Benefit Assessment

5.1 Introduction

5.1.1 Benefits for users (cyclists) and non-users (car drivers) have been determined for each
scenario in each of the principal forecast years (2021, 2031 and 2041).

5.1.2 Benefits to society include those travel ‘cost’ benefits perceived by new users, attracted
to use the new, (more) attractive facilities. They include benefits from reduced mortality
and morbidity — with reduced absenteeism and improved productivity as a result of
improved health. Society also benefits from reduced congestion on the roads as a result
of avoided vehicle-trips, leading to relatively better travel times, reduced vehicle
operating costs, lower emissions, noise and community-severance etc.

5.1.3 The social costs of road crashes are also potentially reduced - although in practice this is
likely to be heavily dependent upon the details of scheme design: There is also the
potential for some net increase.

5.1.4 This section explains the rationale behind the calculation of these values, with detailed
results being tabulated in the Appendices and calculations provided in associated
spreadsheets.

5.2 Decongestion

5.2.1 In order to determine non-user benefits through congestion-relief, the daily-based
projections of cycle numbers have to be converted to the equivalent (private-vehicle)
trips avoided.

5.2.2 This estimate has been done for specific periods (and for each trip purpose), given the
differing profiles and likely vehicle occupancy, were potential cycle users to travel — and
to use other modes to do so.

Figure 5-1: Cycle Trip-making by Time of Day
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5.2.3 The resulting vehicle matrices (that is the vehicle demand scale and pattern if the
projected level of cycling was not undertaken) have then been assigned to the CAST
vehicle network for the relevant year. By comparison of output statistics to the ‘base’
estimate of vehicle demand, the relative benefit of cycling, in terms of congestion costs
avoided (travel time and vehicle operating costs), can be estimated.

Figure 5-2: Cycle Trip Purpose Proportions Assumed within Key Periods
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Table 5-1: Derivation of Factors applied to Daily Production-Attractions by Purpose

to obtain Modelled Hour Cycle Origin-Destination Matrices
Expanded HIS Cycle Trip Proportions, by Period

Expanded HIS Cycle Trips, by Period

From Home AM IP PM
HBW a 3,763 1,288 273
HBE b 5,706 982 -
HBR c 976 2,864 1,168
NHB d 683 2,428 1,127
Total 11,129 7,562 2,567
Expanded HIS Cycle Trips, by Period

To Home AM IP PM
HBW. a 135 1,837 3,679
HBE b 84 5,241 998
HBR c 52 2,739 1,811
NHB d 683 2,428 1,127
Total 955 12,244 7,614
Expanded HIS Cycle Trips, by Period

Total AM IP PM
HBW. a 3,898 3,124 3,952
HBE b 5,791 6,223 998
HBR c 1,028 5,603 2,978
NHB d 1,367 4,855 2,253
Total 12,083 19,806 10,182

'Observed' (Expanded HIS) Totals for Modelled Hours:
Expanded HIS Cycle Trips, by Hour

Total AM IP PM
HBW a 2,890 446 2,648
HBE b 2,766 889" 800
HBR c 654 800 1,280
NHB d 1,037 694 1,334
Total 7,348 2,829 6,062
15.6% 6.0% 12.9%
Expanded HIS Cycle Trip Proportions, by Hour
From Home AM IP PM
HBW a 0.409 0.027 0.027
HBE b 0.406 0.021 -
HBR c 0.109 0.072 0.088
NHB d 0.119 0.079 0.153
Total 0.287 0.046 0.065

ON
1,498
27
690
132
2,347

ON
1,164
95
1,273
132
2,664

ON
2,661
122
1,963
264
5,011

ON
205

151
20

385

0.8%

Note that modelled Interpeak represents average Interpeak hour (0900-1600)

Total
6,821
6,715
5,698
4,370

23,605

Total
6,815
6,418
5,875
4,370

23,477

Total
13,636
13,133
11,573

8,740
47,082

From Home
HBW a
HBE b
HBR c
NHB d

Total

AM IP
0.552 0.189
0.850 0.146
0.171 0.503
0.156 0.556
0.471 0.320

PM
0.040

0.205
0.258
0.109

Expanded HIS Cycle Trip Proportions, by Period

To Home

HBW a
HBE b
HBR c
NHB d

Total

AM IP
0.020 0.269
0.013 0.817
0.009 0.466
0.156 0.556
0.041 0.522

PM
0.540
0.156
0.308
0.258
0.324

Expanded HIS Cycle Trip Proportions, by Period

Total

HBW a
HBE b
HBR c
NHB d

Total

AM IP
0.286 0.229
0.441 0.474
0.089 0.484
0.156 0.556
0.257 0.421

Proportions of Period for Modelled Hours:
Expanded HIS Cycle Trips, by Hour

Total
HBW a
HBE b
HBR c
NHB d
Total

AM IP
0.741 0.143
0.478 0.143
0.636 0.143
0.759 0.143
0.608 0.143

PM
0.290
0.076
0.257
0.258
0.216

PM
0.670
0.802
0.430
0.592
0.595

Expanded HIS Cycle Trip Proportions, by Hour

To Home
HBW

HBE

HBR

NHB

Total

a o T o

AM IP
0.015 0.038
0.006 0.117
0.006 0.067
0.119 0.079
0.025 0.075

PM
0.362
0.125
0.133
0.153
0.193

ON Total
0.220 1.000
0.004 1.000
0.121 1.000
0.030 1.000
0.099 1.000

ON Total
0.171 1.000
0.015 1.000
0.217 1.000
0.030 1.000
0.113 1.000

ON Total
0.195 1.000
0.009 1.000
0.170 1.000
0.030 1.000
0.106 1.000

ON
0.077
0.077
0.077
0.077
0.077

5.2.4 The above factors are applied to the daily cycle Production-Attraction (and Attraction-
Production) demand matrices, to determine cycle use for hours that the road network is

modelled.

5.2.5 These figures then also have had to be converted the equivalent vehicle numbers (to
determine vehicle-trips potentially avoided).

5.2.6

In the absence of any other information, it is assumed that vehicle occupancy of cycle

users, should they use a vehicle instead, would be similar to that of current CTM light
vehicle trips - but also that ‘only’ 75% of such trips would actually be made (by car).

5.2.7 This means that, (over a whole day), on average each new cycle trip generated is
assumed to avoid approximately 0.6-0.65 potential car trips.
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Table 5-2: Assumed Vehicle Occupancy of avoided Car Trips
Trip Purpose?®
Period HBE HBR/NHB
AM Peak 1.14 2.25 1.57
Interpeak 1.40 2.00 1.61
PM Peak 1.15 2.25 1.63
Appendix D details the results of the vehicle demand analysis, by modelled period, but
the relative impact over an average weekday (in term-time) is summarised below:
Table 5-3: Vehicle trips avoided due to cycling (average weekday)
Scenario 2021 2031 2041
Base Vehicles 1,539,294 1,660,354 1,762,838
5c0 - (Do-Min) 36,440 2.37%| 41,093 2.47% 45,032 2.55%
5cl: (Full MCR+AACHCEW) 48,801 3.17% 56,101 3.38% 62,293 3.53%
5c2: (5cl - 25% MCR) 47,817 3.11% 55,056 3.32% 61,078 3.46%
Sclb: (As Scl but no Fuel Increase) 47,115 3.06% 52,427 3.16% 57,205 3.24%
Sclc: (As 5cl but 15% Traders) 41,599 2.70% 46,962 2.83% 51,501 2.92%

{note totals shown are for assigned vehicles and therefore vehicles making intra-zone trips are excluded)

(2006 cycle use was estimated to avoid 31,630 or 2.38% of 1,331,200 daily vehicle trips)

Appendix D also indicates the calculations that give rise to our estimate of the annual
value of cycling) towards lowering the costs (travel time and VOC) for vehicles. It should
be noted that this might be considered conservative — we have not actually attempted to
calculate and allow for additional EEM rates allowing for congested flow, but rather
applied only the standard EEM rate for Urban Other roads across the time and distance
for road vehicles (with cycling use as appropriate), predicted by CAST.

5.2.10 Adjustment is however made using EEM Update factors accounting for the fact that

5.2.11

usual EEM TT Update Factor is from July $2002 (FP). Factors used are from EEM 2010
Edition (1.22 Factor for 2002-2009) and EEM 2013 Edition (1.40 Factor for 2002-2013)

In broad terms, the current (or actually 2006) level of cycle use is estimated to save
around $10m of cost (travel time and vehicle operating costs) to car users annually. This
benefit is however expected to rise substantially in the future, totalling nearly $50m
annually by 2041 - even were there to be no substantial additional investment in cycle
infrastructure. Virtually all these decongestion benefits are due to peak-period travel, with
cycling predicted to offering minimal or limited decongestion benefits in (most) inter-peak
hours. However, given the potential investment proposed in a more comprehensive cycle
system, cycling can give rise to potentially even higher decongestion benefits, estimated
to rise to around $90m annually by 2041.

22

HBW=Home-based Work; HBE=Home-based Education; HBR=Home-based Remainder;
NHB=Non Home-based; See Background Report for more-detailed descriptions of each.
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5.3  Safety

5.3.1 The potential safety impacts of a more comprehensive cycle network have to
acknowledged as (somewhat) uncertain. One of the key drivers for implementing such a
network is the perception of users that they are safer — and the relative increase in
attractiveness that this will yield. However, there is conflicting advice about whether
indeed ‘off-road’ cycle paths are indeed actually safer (in terms of crashes per cycle-km)
- with some international and local research potentially suggesting otherwise®. It
appears that the frequency of driveways and the specific treatment of the cycle paths
(and profile of users) may be the major factors governing performance in practice. We
note that Aecom Pty., in their recent study of an Inner Sydney cycleway network, also
expressed similar reservations and elected to retain existing cycle crash rates to make
‘initial’ estimates of cycle crashes. We have adopted a similar approach for this
assessment

5.3.2 However, both Aecom Pty in Sydney, and ourselves in Christchurch subsequently modify
these ‘initial assessments’ made on a pro-rata basis, because what does appear to be
beyond dispute, is the potential for a ‘safety in numbers’ effect: That is, the more cyclists
around, the less their crash risk. This is not to say however that there could not be an
overall increase in total cycle crashes, given large rises in the number of cyclists - or
more accurately their exposure, as expressed in terms of cycle-km.

5.3.3 For the purposes of our ‘base estimate’ of benefits, we have however adopted the
NZTA’s EEM values for safety, which suggests an overall net safety benefit of $0.05 per
cycle-km, applicable to both new and existing users (using new facilities)**. This is
determined by extracting the level of use, in terms of cycle-km, across all of the assumed
new (segregated) facilities.

5.3.4 However, we have also identified additional benefits, being a combination of:

- The potential benefits in terms of general road crashes, from having fewer
vehicles on the road; and

- (Dis)benefits in terms of additional cycle crashes from higher cycle use -
adjusted for ‘safety-in-numbers’ effects.

5.3.5 To estimate the first element we have used the CAST Safety Interface, which uses
comprehensive and locally-calibrated crash-prediction models. We applied this interface
to estimate the increase in crash-costs of current cyclists were to travel by private vehicle
(and thus relative benefits if they were to cycle), applying these benefits pro-rata to other
future scenarios, based on the level of anticipated vehicle-trip relief.

5.3.6 To estimate the second element, we have adopted the ‘existing’ cycle crash-risk in
Christchurch (or to be accurate the annual average for 2006-2010), adjusted in the future
for ‘safety in numbers’. Data on this analysis is given below:

% E.g. refer NZTA Research report RR359 (Genter et al, 2008)

2 Economic Evaluation Manual Part 2, Simplified Procedures SP11-9. This is actually the 2008%

value (EEM Table A20.4). Our assessment applies the specified update factor of 1.12, to reflect
2013$.
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Table 5-4: Existing Christchurch Cycle Crash Risk/Costs (annual average 2006-10)

Fatal Serious Minor| Non-Injury Total
Mo Reported Crashes 1.60 30.84 100.99 27.21 160.64
with EEM Allowance for Cycle-crash under-reporting 1.60 105.82 590.60 209.26 907.28
Value {$m) 4.968 34.396 9.656 0.232 49,252
% of all road crash costs 8.6% 26.1% 16.5% 0.7% 17.7%
Reported Crash rate/m cycle km 0.0335 0.6449 2.1120 0.5690 3.3595
Crash Rate with Underreporting/m cycle km 0.0335 2.2130 12.3515 4.3764 18.9744
Cost/Crash 3,100,000 325,054 16,349 1,107 54,285
Initial Cost/Cycle km S 1.03003
Initial Cost/Cycle km if no allowance for under-reporting S 0.18

(Note crash costs are individually set, depending on crash type, vehicle involvement, speed environment etc. The above data
represents totals and averages when these are summed across the UDS network)

5.3.7

It can be seen that, given the current involvement of cyclists in crashes (particularly

serious crashes), the average social cost are estimated to be significant, averaging
around $49m annually — out of a total annual road crash cost which averages around

$284m across the UDS area.
5.3.8

For a conservative approach, we have however adopted this ‘current’ cycle crash-cost

rate (approx $1.04/cycle-km, in $2008), and applied this to the forecasts of cycle-km. —
but this is also subsequently adjusted, to account for the ‘safety-in-numbers’ effect.

5.3.9 The ‘safety-in-numbers’ ratio our assessment has adopted is 0.4: That is, a 100%
increase in cyclist trip numbers is expected to yield (only) a 40% increase in total cycle
crashes. This figure accords with research by Jacobsen® adopted in the Inner Sydney
cycle network study by Aecom Pty - and also aligns closely with more local research,

reported by Turner et al.?:

Figure 5-3: Safety-in Numbers: Mid-block Crashes (extract from RR 259)

25

Prevention 9, no. 3: 205-209

% See NZTA Research reports RR 289 (Turner et al.), and RR 359 (Genter et al.)

Jacobsen, P. Safety in numbers: More walkers and bicyclists, safer walking and bicycling. Injury
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5.3.10

5.3.11

5.3.12

5.4
5.4.1

5.4.2

5.4.3

5.4.4

It can be readily deduced from the above model that an increase from 100% to 200%
(i.e. +100%) would yield an increase in total crashes of +44%, whilst an increase from
200% to 300% (i.e. +50%) would yield an increase in total crashes of +19%. Models
developed for signalised and roundabouts intersections follow a similar pattern.

When applied to the projected cycle numbers (and cycle-km), for example, by 2041 the
do-minimum cycle network is expected to accommodate 21.2m cycle trips/year (up from
15.2m in 2006), travelling 74.0m cycle-km (up from 47.3m in 2006). Using the existing
cycle crash-rate therefore, we might expect the social cost of cycle crashes to rise to
$76.3m/year (from around $49.3m). However, adjusting for cyclist numbers — applying
the ‘safety-in-numbers’ correction, the rise is expected to be less, totalling some
$57.0m/year.

By 2041 the more comprehensive improved cycle network in Scenario 1 is however
expected to accommodate 28.5m cycle trips/year, travelling a total of 126.2m cycle-km.
Using the existing cycle crash-rate therefore, we might expect the social cost of cycle
crashes to rise up to $129.9m/year - but applying the ‘safety-in-numbers’ correction, the
rise is expected to be substantially less, totalling some $66.6m/year (i.e. a +35% rise in
crash costs over 2006 for an 88% rise in trips)

User Benefits

The EEM (Simplified Procedures) suggest that the value to users of new facilities may be
estimated by applying standard values of time for these users, and adjusting the resulting
totals that reflect a perceived relative attractiveness.

This is a rather more simple approach than using consumer-surplus methodology (with a
‘rule-of-half’ being applied for new trips), but one we have adopted for the purposes of
this study.

The user benefits are thus estimated by totalling the annual cycle-km on new facilities,
converting this to time (using an average cycle speed of 22.5kph), applying the ‘Urban
Other’ EEM value of $22.74/hr*’ to obtain total actual time value, and modifying this by
dividing by the relative attractiveness?.

For a ‘conservative’ approach, we have applied the applicable EEM factors (Table
SP11.1) between segregated facilities — ‘Off-street Cycle Path’ (2.0) and ‘On-street with
parking, marked cycle lane’. (1.8), giving a relative attractiveness RA of 2.0/1.8= 1.11.
This yields a substantially lower user benefit than say, moving from ‘On-street with
parking, no marked cycle lane’ (1.0), where, effectively half the travel time is assumed

77 2013% [19.31*1.4/(((1.22-1)*6/7)+1)=$22.74/hr] .Note this value is considered potentially
conservative: $19.31 is the value used in Simplified Procedures for Urban Other roads and is
actually in July $2008- Compare with Urban Arterial value at $19.36. Adjustment shown is
made using EEM Update factors accounting for the fact that usual EEM Travel Time Update
Factor is from July $2002 (FP). Factors used are from EEM 2010 Edition (1.22 Factor for 2002-
2009) and EEM 2013 Edition (1.40 Factor for 2002-2013).

%8 | fact the calculation requires multiplying by RA-1, to obtain net benefits - the difference from
the Do-Minimum. Thus, effectively 11% of total travel time value on the new facility is assumed
to be the (perceived) benefit, compared with 50% for RA=2.0.
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captured as a benefit (RA=2.0/1.0). Put another way, user benefits (strictly using EEM
procedures) could be up to 4.5 times higher than we have assumed, if an off-road cycle
path were to replace on-street cycle use with parking and no cycle lanes.
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The EEM (Simplified Procedures, SP11-11 & A20.4) suggest that a value of $1.45/ cycle-

km can be applied to reflect the fotal health and environment benefits that will accrue
from attracting additional cycle trips. Whilst somewhat crude, this is the value that we

5.5 Health and Environmental Benefits
5.5.1

have adopted in our base analysis.
55.2

Aecom Pty. in their recent study for Inner Sydney adopted a more sophisticated

approach, disaggregating such benefits. Whilst initially we considered following a similar
line, comparison revealed that the more-simple EEM approach yielded similar total rates
(when decongestion was included) and indeed our ‘hybrid’ approach (adopting EEM
simplified procedures for combined health and environment benefits whilst conducting a
more-sophisticated congestion-relief valuation) results in the use of higher benefit values,
particularly when considering the relative congestion between Christchurch and Sydney.

This comparison is tabulated below:

Table 5-5: Comparison of Health and Environment Rates applied in Sydney to EEM

Aecom Study (Inner Sydney)

Reduced Martality

Reduced Morbidity (sensitivity test)

Reduced Absenteeism/Improved Productivity
Ambiance (net over cycle lane)

Per Cycle km (on segregated network)

Per avoided vehicle-km (cycle assumed same as car):
Externalities:

Air Pollution

Greenhouse Gases

Noise

Water

Urban Seperation

Infrastructure

Crash Costs

Decongestion (time value)
Vehicle Operating Costs

2021-01

Decongestion value
mLV Trips avoided:

av length (cycle)

LV m km avoided
decongestion value/km

1.2629 (Exchange rate conversion)

SAUD SNZ
50.060 $0.08
50.460 50.58
40.167 40.21
40.028 40.03
$0.715  $0.902 A
SAUD SNZ
50.028 $0.03
50.022 $0.03
40.009 40.01
40.004 40.01
40.006 40.01
30.037 50.05 Compare EEM*:
$0.106  $0.134 B
$D.821A+B Vs nb 52008
SAUD 4NZ
s0.001 [ Soai]c [ soo]nbsooos
including crash costs:
50.91A+B+C Vs nb $2008
SAUD SNZ
$0.271 $0.34
50.319 50,40 Compare calculation using CAST:
sos90 7)o fosswon s
SAUD SNZ min max
s1so__ sisoaceecin vs | $2.07 $2.55)
i {2021) " {2041)
2041-01
33.61 Decongestion value 91.75
14.73 mLV Trips avoided: 18.80
4.26 av length (cycle) 4,42
62.71 LY m km avoided 83.10
0.62 decongestion value/km 1.10

(Note these differ from values tabulated abiove as the altter are adjusted to 52010 for comparison)

*5P11. nb SJuly 2008 and includes 51.30 for 'Health' and $0.10 for 'Road Traffic Reduction'.
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5.6
5.6.1

Totalled Benefits

The calculated (net) benefits of each of the above elements (tabulated in Appendix F)

has been combined and converted to a Net Present Value, using NZTA’s standard 40

year evaluation period and discount rate of 6%.

5.6.2

To determine the present value of benefits, a build-up has been assumed, to those

projected (for a full completed Do-Something network) at 2021: Although an updated
construction programme has been adopted for the purposes of determining the PV of
costs, the precise potential capture of benefits of partial completion (over the whole
network) has not been determined for each year preceding 2021. Instead the total
benefits (predicted at 2021) are assumed to be captured on a proportional basis, as
shown in Figure 5-4. This approach not only provides for some flexibility in element
programming, but also recognises the potential for variability and lag in benefit capture,

in a practical fashion.

Figure 5-4: Assumed Capture of Benefits (updated®)

Assumed Capture of Benefits
over Evaluation Period (Base Test)

100%
(of benefits
projected

120% -~

100% @
100%

(of benefits
projected

@
100%
(of benefits
projected

for2021)

80%

80% (Clld Uf
2020)

for2031) for2041)

[

60% (end of 2019)

60%

40% 40% (end of 2018)

20% 15% (end of 2017)

Assumed Capture (Build-up) of Potential Benefits

5% (end of 2016)

0%
2011

0% (endof 2015) T T T T
2016 2021 2026 2031 2036 2041 2046
Year Ending

2051 2056

5.6.3

It may also be noted from Appendix F that we have made an assumption that benefits

should be capped from 2041. This is likely to realise a (slightly) conservative assessment
of the present value of benefits. The effect on PV is not large, because of discounting:
With capping the resulting PV is around 2% lower than if benefits are assumed to
continue to growth linearly beyond 2041 at the 2031-41 annual rate of increase.

29

assumptions — being the proportional build up of MCR network km. Also shown

Please refer to (new) Appendix H, which provides both the basis for these ‘Base Case’

is the basis for

two sensitivity tests suggested by the Peer Reviewer (Sc1b and Sc1ic) that adopt alternative

assumptions regarding the potential ‘lag’ in benefits compared to investment.
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5.6.4 In broad terms, the combined present value of benefits of the proposed MCR package (in
combination with AAC and CCP projects) is estimated to be very substantial indeed,
totalling over $1.2b over a period of 40 years, as summarised by Figure 5-5 below):

Figure 5-5: Scenario 1 Benefit Sources

Source of Estimated Net Benefits (nb Present value)

$26.8m,2%

M Decongestion

M Users

M Health&Environment (EEM)
H Safety (EEM)

$53.8m, 4%

5.6.5 By 2041, given the proposed investment, UDS-wide participation in cycling (for utility
purposes alone) is predicted to rise from an average of around 115km per person/per
year (in 2006) to 230km per person/per year by 2041. This rise in participation is
expected to be the principal contributor to the benefits predicted (being the component
dubbed (for convenience) ‘health and environment’ in the diagram above). In fact this
component actually represents NZTA’s current ‘standard’ allowance of $1.40 for a
number of elements applied to each predicted additional cycle-km — and actually relates
to benefits accruing (principally) to users — and thereby society - through use of
segregated cycleways, such as improved health (reduced morbidity, mortality) but also
health-related economic benefits such as reduced absenteeism/improved productivity.

5.6.6 It should be noted that this estimate of health benefits excludes any purely recreational
cycling trips and therefore the potential health benefits to the community are, in practice,
likely to be higher than assessed.

5.6.7 The second-biggest and still substantial contributor is however predicted to be benefits to
non-users — i.e. non-cyclists, through decongestion. The (net) benefits from this source
alone are predicted to total over $300m. Cyclists are estimated to deliver benefits to car
users that could rise from the equivalent of a relatively modest $1 per cycle trip (do-
minimum cycle improvements by 2021) to over $3 per cycle trip (proposed package cycle
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improvements by 2041)%.

5.6.8 By contrast, ‘direct’ traditional evaluation benefits to users (e.g. travel time) are expected
to be very modest and indeed arguably negligible in the context of the wider benefit
assessment.

5.6.9 Likewise, safety benefits are likely to form a relatively modest proportion of overall
benefits (if EEM values are adopted, as assumed and shown above, for our base case).
Even if potential disbenefits in absolute terms (of the scale anticipated using our more
detailed analysis) were to eventuate, the scale of (negative) benefit for this component is
predicted to be modest, compared to other sources of benefit. Again it is emphasised
that any absolute rise in crash costs is likely to arise because of the significant rise in
absolute numbers participating and resulting overall exposure— but that overall the safety
of cycling is likely to improve dramatically: The social crash cost/cycle-km is predicted to
fall by approx 50% from $1.04/km in 2006 to $0.52/km by 2041.

%0 It may be noted that the decongestion benefits estimated using the detailed CAST approach

substantially exceed the approximate $0.10 ($2008) per cycle-km allowed within the EEM (Table
A20.4) for ‘Road Traffic Reduction’. We do not consider this to represent double-counting - the
EEM allowance of 10c/km is assumed to represent environmental benefits (CO2 etc) due to
decongestion, rather than travel time and VOC benefits for vehicle users.
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6 Benefit-Cost Summary (including Sensitivity Testing)

6.1.1 The combination of net cost and benefits (expressed as present values) naturally leads
to an estimated benefit-cost ratio (BCR), for a particular scenario (test). These are
summarised below in Table 6-1 for the ‘base’ Scenarios (Do-Something Scenarios 1 and

2).
6.1.2 Under our updated assumptions, the BCR for Scenario 1 has now been estimated to be
8.0:
Table 6-1: BCR and Sensitivity Analysis Summary ($m, 2013)

Notes:

1. A 40 year evaluation period, 6% discount rate and progressive build up to a full benefit
stream from 2021 is assumed for all scenario tests - except for sensitivity test scenarios
Sc1-7 (reflecting a 4% discount rate) and Sc1-8 (reflecting a 8% discount rate).

2. All tests cap projected annual benefits in post-2041 period to 2041 estimated values

3. Net maintenance costs have now been included in the assessment.

4. This particular test therefore ignores ALL potential benefits to users (including health) and
the wider environment

5. This test substitutes the EEM 'safety' values for additional cycling (5c/km in $2008 for

each new user as Cycle Safety benefit - see EEM Table A20.4), adopted for all other
tests, with a revised estimate that acknowledges potential for an absolute increase in
cycle crash (costs) —despite an anticipated reduction in rates (cycle crashes/cycle-km).
See below for more detail.

6.1.3 Scenario 2 (constructing around 25% less of the full MCR network) obviously would have
lower costs and ostensibly a (marginally) higher BCR than Scenario 1. However, as
detailed in Section 6.3 which follows, an incremental BCR assessment demonstrates that
additional benefits of the full MCR network (Scenario 1) would easily outweigh the
additional costs, compared to Scenario 2 and therefore represent the preferred option
(on efficiency grounds alone), according to EEM procedures.

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Page 35 © QTP Ltd 2015

Funding Assessment (Feb 2015) - Final.Docx



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015
AT N VP S oeRS Rutes 471

Updated Funding Assessment

6.2  Sensitivity Tests

6.2.1 It will be noted that Table 6-1 above also summarises, for comparison, the results of a
range of sensitivity tests. These are described in turn below:

Potential Lag in Benefit Capture (Scenarios Tests 1b and 1¢)

These tests have been added to those in our Preliminary Assessment at the suggestion
of the Peer Reviewer: While the Base Scenario is based up capture of the predicted
benefits as assessed in the model prediction years (2021, 2031 and 2041) as shown in
Figure 5.4 (with capture before 2021 broadly in line with the km of the MCR network
completed, as shown in Appendix H, Figure H-1), two alternative tests have been
conducted:

o Test 1b assumes an approximate 5 year lag may occur, such that the predicted
benefits for 2021 may not be fully captured until 2026, those predicted at 2031 may
not be fully captured until 2036 and those predicted at 2041 may not be fully
captured until 2041. With such a scenario, this could reduce the revised base BCR
down from 8.0 to 6.4.

e Test 1c assumes an even longer initial lag in the potential capture of benefits, with a
10 year initial lag (following full completion of the MCR network) i.e. the predicted
benefits for 2021 are assumed not to be fully captured until 2031, with a slower build
up to this point (as illustrated in Appendix H, Figure H2). With these assumptions,
this Sensitivity Test would reduce the revised base BCR down from 8.0 to 4.9.

Private Vehicle Fuel-Price Rise (Scenario 1-2)

6.2.2 As explained in Section 4.1, our base tests, (applied to the Do-Minimum, Scenario 1 and
Scenario 2) each have a consistent assumption that, by 2041, a rise in the real-terms
price of fuel of some 40% over 2006 values might occur - allowing for peak-oil effects®.
Such an increase can, naturally, be anticipated to make alternatives to private car use
(including cycling) somewhat more attractive by comparison, for some travellers.

6.2.3 The timing and scale of potential real-terms price rises is uncertain — although the fact is
that peak oil will occur within 10-15 years appears to be beyond dispute®.

6.2.4 Test Sc1-2 involves a full run of all model processes® (for the 3 assessment years)
assuming no_real-terms fuel price increase. This confirms that the BCR would be
reduced, from 8.0 with a 40% increase to 6.0 with a 0% increase, primarily because of a
reduction in decongestion benefits (e.g. these are predicted to fall from $44m p.a. at
2041 for Scenario 1 to $25m p.a. with Scenario 1-2)

6.2.5 In the face of the widely-accepted likelihood that peak-oil effects will, over time, lead to

3 2021 and 2031 values (per vehicle-km) have been applied through simple interpolation between

2006 and 2041.

32 NZTA RR496. Travel adaptive capacity assessment for particular geographic, demographic and

activity cohorts, Krumdieck et al., (NZTA, 2012)

3 Hence it might be noted that these runs are referred to as Scenario 4 in the associated model

files and spreadsheets because, this test required the same full model processes as the base
scenarios to generate the required results to determine a Benefit assessment
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potentially (substantial) rises in fuel prices, it might reasonably be argued that a scenario
of zero (real-terms) price rise over the next 25 years is quite simply untenable. However,
what the test does serve to demonstrate is that, even with this very conservative
assumption, clearly the benefits of the proposed investment in cycle infrastructure are
predicted to be still substantial.

Proportion of ‘Traders’ (Scenario 1-3)

6.2.6 The base tests, (applied to the Do-Minimum, Scenario 1 and Scenario 2) each have a
consistent assumption that ‘only’ 30% of car users may form the potential ‘trader’ market.
— That is, the proportion that is assumed would actually seriously consider switching to
cycling, on a regular basis. Put another way, respecting local factors, for the purposes of
our base estimates on average around 70% of car users are assumed to consider
themselves — and be considered - to be ‘captive’ to the car.

6.2.7 Sensitivity Test Sc1-3 however examines ‘what-if this ‘trader proportion might
conceivably be even lower? The assumption for the purposes of this test is therefore that
the proportion of car users as potential ‘traders’ to cycle use might be around 15%, rather
than the 30% of car users assumed for the base tests.

6.2.8 Again, because these the initial and therefore final proportional mode-shares can be
expected to vary by zone-zone pair, this test also required a full run of all model
processes™ (for the 3 assessment years).

6.2.9 This test does demonstrate that this (assumed) proportion does have a potentially
significant impact on projected package benefits, primarily through projected lower
projected demand and (car) transfer and therefore projected lower user (health) and non-
user (decongestion) benefits: The BCR is estimated to fall from around 8, to just over
3.2.

6.2.10 It could, of course, perhaps equally be argued that the trader proportion might be higher
rather than lower - which would naturally increase even further an efficiency assessment
of significant cycle infrastructure investment.

Construction Costs

6.2.11 Planning of the proposed MCR (and indeed AAC) cycle network improvements has
progressed from the Preliminary Assessment prepared in June 2014. Given the more
detailed design and cost estimation conducted in the interim by CCC, more confidence
can now be placed in current budget allowances. The current total programme estimate
of just over $156m (for the MCR projects alone) obviously does represent a substantial
increase over CCC’s Preliminary Estimate — but we are advised that there is also now a
commensurate increase in the level of confidence of this estimate. Thus, while our
Preliminary Assessment included sensitivity tests based on a potential doubling (of MCR
costs), in this Update we consider it appropriate that this now is reduced to +20%. This in

34 These runs are therefore referred to as Scenario 5 in the associated model files and

spreadsheets.
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itself may be considered conservative, as, given the substantial cost increase and more
refined cost estimation, we understand that CCC are confident that the programme will
be achieved within their revised total estimate.

6.2.12 Nevertheless, for the remaining sensitivity tests (denoted as Scenario 1-4 to 1-9 in Table
6-1) each examines various ‘what-if’ scenarios for Scenario 1 - while assuming that the
capital and maintenance costs (for all projects — i.e. MCR, AAC and CCP) might,
potentially, be +20% on the revised base estimates (for the sake of illustration).

6.2.13 Even with such a substantial potential variation in costs (which effectively would
represent a $37m contingency in total), it can be seen that the BCR for Scenario 1
(which includes the full MCR network) is still predicted to exceed 4.0 (the currently-
recommended threshold for a ‘High’ efficiency rating) - in all but extremely pessimistic
scenarios.

6.2.14 The only case where the projected BCR falls below 2 is our test 1-6, which considers a
scenario if capital and net maintenance costs were to be 20% higher than the current
best-estimates in practice — but that also ONLY road decongestion (time) benefits are
considered (i.e. NO benefits to those attracted to cycle are valued, including benefits to
their health).

6.2.15 Whilst a consumer surplus approach might be argued that (more) people will only cycle if
they consider it to their (own) benefit to do so — and that- for example, any time benefits
might be negligible (or even negative), we consider it almost beyond argument (and in
accordance with EEM allowances) that substantial health (and environmental) benefits
would still accrue to society through improved cycle participation rates.

6.2.16 However, even taking such an (arguably) extreme scenario, the resulting BCR is still
projected to be around 1.9. While this is lower than the current recommendation of 4.0
for a ‘High’ rating efficiency, it still clearly represents significant value for money,
particularly when compared to funding other potential transport infrastructure projects.

Discount Rates

6.2.17 Scenario Tests 1-7 and 1-8 are presented in accordance with the requirements of the
EEM, demonstrating the potential impact of alternative discount rates to the current
standard 6%, of 4% and 8%. Note however that these tests also include a potential
+20% increase in all costs — so the BCRs (5.2 and 8.9 for 4% and 8% respectively)
actually need to be compared to Scenario 1-4 (All costs +20% at 6% discount rate) —
which projected a BCR of 6.7: It is clear that the lowest resulting BCR (5.2) still easily
exceeds the current recommendation of 4.0 for a ‘High’ rating efficiency.

Safety

6.2.18 This test (Sc1-9) reflects that EEM 'safety’ values for additional cycling (5¢/km in $2008
for each new user as Cycle Safety benefit - see EEM Table A20.4), adopted for all other
tests, is considered highly likely to underplay the potential for additional crashes (and
costs), given many more cyclists using the network. This test therefore uses results
derived by application of the CAST Safety interface - with adjustment for ‘Safety in
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Numbers' reduction in cycle crash rates. Even with this adjustment, overall a
(relatively small) safety disbenefit is projected, given that with these assumptions
(including all costs being +20% higher than the current best-estimates), the resulting
BCR is still well above 4 (falling from 8.0 to 6.2), this test provides a rational basis for
concluding that overall the proposed Activity is still likely to be easily beneficial overall.
(i.e. any small safety disbenefit is outweighed significantly by e.g. public health benefits
of increased exercise by users, along with decongestion benefits to non-users).

Back-Calculation of Uptake Required

6.2.19 The Peer Review of the Preliminary Assessment included a suggestion that

“consideration be given to the potential effects of various impediments to cycling, beyond
the major cycleway routes, which could dampen down the predicted increases in the
demand for cycling. This could be achieved simply by back calculating the increase in
cycling needed for the cycleway routes still to be justified economically, noting that they
are still likely to be justified under other funding criteria”.

6.2.20 The precise back-calculation of uptake required would take significant modelling

resources (given for example the inter-relationship between decongestion and particular
demand scale and patterns — which are affected differently around the City. However, a
broad indication can be suggested by the relative benefits required to achieve alternate
Benefit-Cost Ratios. This is shown in Table I-1 (Appendix |): Assuming also a potential
delay in benefit capture in line with our Scenario1b (see Figure H-2). This shows that the
modelled benefits (even under this lagged capture scenario) could be reduced by a
further 37% and still a benefit-cost ratio of 4.0 would be achieved. Similarly a reduction of
nearly 70% could be accommodated and still the benefits would outweigh the (updated)
costs by a factor of 2. Finally, even if the (total) benefits are only around 15% of those
actually predicted (under this lagged scenario), the benefits would still be broadly in line
with the costs.

6.2.21 As we have noted, there is unlikely to be an absolutely direct correlation (in proportional

6.3
6.3.1

6.3.2

terms) between the benefits and the absolute level of uptake — but it is likely to be close
and we therefore consider this to be a reasonable indicator of the (low) level of risk of
achieving a positive benefit-cost ratio for the proposed programme of investment.

Incremental Benefit-Cost Analysis

As shown by Table 6-1, a package consisting of fewer elements could (obviously) reduce
costs - and even generate a marginally higher BCR: For example, with consistent
assumptions applied to both scenarios, for Scenario 2 (-25% of MCR routes) the BCR is
predicted at 9.0, compared to a BCR of 8.0 predicted for the full MCR package Scenario

1).
The EEM however addresses whether the additional benefits of a more-expensive option

generated could outweigh the additional costs, through a process known as Incremental
Benefit-Cost Analysis®.

35

This is a purely ‘economic’ assessment — There may be other non-monetised benefits, costs or
considerations that might warrant an alternative preferred option.
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6.3.3 The worksheets showing this Incremental comparison are provided in Appendix G.
These demonstrate that the choice of the full package as the most®* economically-
efficient (i.e. that the additional benefits generated would easily outweigh the additional
costs) can be supported, as the Incremental BC easily exceeds the currently-target
incremental BCR threshold of 5 (given that the BC of the options is greater than 4).

6.3.4 This conclusion would not be affected even in the event that package costs were to
increase by+20% and only half of the projected benefits were to be captured: The
incremental BCR analysis presented in Appendix G still confirms Scenario 1 as the
preferred package (on purely economic grounds) for such a sensitivity test.

% Of those examined — We cannot claim that the proposed package is the most ‘efficient’ of any

potential cycle investment. However we note that the elements of this proposed package (i.e.
individual routes and specific alignments of each) have been determined through a process that
considers a wide range of factors beyond ‘efficiency’ as measured in simple economic terms.
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7 Conclusions

7.1 This study seeks to provide a rational and robust estimate of the potential benefits of the
major programme of investment proposed for cycle infrastructure in Christchurch. Its
principal purpose is to help inform Strategic Fit and Effectiveness assessments (by
Council), in compliance with NZTA’s investment assessment framework and assist with
subsequent detailed planning and prioritisation of the Council’s investment.

7.2  Given the potential wide-ranging potential impacts of the proposed project package, and
the significant level of investment being countenanced, a detailed assessment process
was considered warranted and has been applied to determine these potential benefits.

7.3  The approach adopted relies significantly on the Christchurch Strategic Cycle Model
(CSCM) as the principal tool to determine potential cycle use (and thus user benefits) - in
combination with the Christchurch Assignment and Simulation Traffic (CAST) model to
estimate potential non-user benefits (decongestion and safety).

7.4  CCC’s proposed Major Cycleway Routes (MCR), in combination with the proposed
Central City Recovery Plan cycle projects and the Christchurch Coastal Pathway
represent the main package of improvements assessed (‘Scenario 1’) and this has been
compared to a do-minimum level of improvement. This proposed package of investment
has now been estimated to have a BCR of around 8 (using updated base assumptions).

7.5 A package consisting of fewer elements could (obviously) reduce costs - and even
generate a marginally higher BCR. However, incremental BCR assessments support the
choice of the full package as the most®” economically-efficient (i.e. that the additional
benefits generated would easily outweigh the additional costs).

7.6  Arguably the CSCM represents a world-leading tool and the state-of-the-art. However it
should also be acknowledged that cycle modelling is inherently subject to (considerably)
more difficulty and uncertainty than traditional vehicle-based transport modelling. These
levels of uncertainty will naturally be reflected in the level of confidence in trip-making
scale and assignment predictions - and resulting benefits. For this reason therefore,
appropriate sensitivity testing is of particularly high importance, to inform the potential
variation in projected benefits (or costs) to potentially critical parameters and
assumptions.

7.7 What we can conclude from this sensitivity testing, with some confidence, is that while
the potential variation in these parameters could be expected to affect projected usage
and therefore benefits, the overall economic Efficiency case for the MCR programme
appears relatively insensitive - with a ‘High’ Efficiency rating being likely to be justified in
almost all conceivable circumstances.

3 Of those examined — We cannot claim that the proposed package is the most ‘efficient’ of any

potential cycle investment. However we note that the elements of this proposed package (i.e.
individual routes and specific alignments of each) have been determined through a process that
considers a wide range of factors beyond ‘efficiency’ as measured in simple economic terms.
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Appendix A — Network
Alignment Development
from April 2013 Priority

Cycleway Project Plan
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Adjustments to Proposed MCR Routes from April 2013 CCC Plan

Priority Cycleway
Projects

April 2013

1. An Accessible City cycle routes added (Salisbury St and adjacent Avon River)

7. Realignment of Hornby Rail Route ("South Express") to use transmission
corridor and Foster Street to avoid rail sidings.

2. Christchurch Coastal Pathway route modified (off-road path routed along
Beachville Road rather than Main Road)

8. Realignment of Hornby Rail Route ("South Express") to cross Main Sth Road
and use Greenhurst St/Waterloo Road to Kyle Park to avoid rail sidings.

3. Addition of Northern Connections in line with notified designation plans for
Northern Arterial (NZTA) and Northern Arterial Extension (CCC)

9. Realignment of Hornby Rail Route ("South Express") to use proposed
Collector Road through Waterloo Business Park (PC19) to avoid potential future
rail sidings.

4. Assumption that Off-Road path would be provided in association with
proposed Northcote 4-Laning (CCC) to ensure connectivity between existing
QE2 Drive path and Northern Railway cycleway.

10. Realignment of Heathcote Rail Route to City ("Heathcote Expressway") to
use Cumnor Tce to avoid potential future rail sidings between Tunnel Rd and
Curries Rd. Deletion of former proposal to provide route past sidings to Waltham
Rd.

5. Minor alignment adjustment for Little River Link to reflect approved CSM2 and
that a cycle path now already provided along former railway between Marshs
Road and Prebbleton.

11. Assumption that slightly more of existing Heathcote River path ("Opawaho
River Route") may require upgrade to MCR standard. Deletion of drafting error
indicating route on Burnbrae St.

6. Minor adjustment for Sumner-City Route ("Rapanui-Shag Rock Cycleway") to
reflect addition of nightime route via Charlesworth St & Te Rakau Drive

12. Recognise that existing Railway Cycleway extends to Kilmarnock and remove
MCR route S Blenheim to Lester Lane.
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Appendix B — Cycle
Model Forecast Demands
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Figure B1: Daily Cycle Demand for Scenario 0 ‘Do-Minimum’ - 2021
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Figure B3: Daily Cycle Demand for Scenario 0 ‘Do-Minimum’ - 2031
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Figure B4: Daily Cycle Demand for Scenario 1 ‘Full Network’ - 2031
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Figure B5: Daily Cycle Demand for Scenario 0 ‘Do-Minimum’ -2041
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Appendix C — Cyclist
Demand Summary by
Purpose
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Table C1: Daily and Annual Predicted Cycle Demand, Time and Distance (by Purpose)
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Appendix D — Model
Result Summary for
Road Networks
(Decongestion
calculations)
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Table D1: Decongestion Calculations for Principal Scenarios
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Appendix E — Calculation
of Annual Benefits
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Tables E1/E2: Annual benefit calculations (Scenarios 1 and 2 vs. Do-Min)
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Tables E3/E4: Annual benefit calculations: Scenarios ‘4’ (1-2) and ‘5’ (1-3) vs. Do-Min
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Appendix F — Summary
of Cost and Benefit
Streams
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Table F-1: Assumed Cost Stream (Scenarios 1 and 2) - updated
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Table F-2: Assumed Benefit Streams (Key Scenarios) - updated

Ref: 2015-001

Christchurch Major Cycleway Routes - Updated Funding Assessment (Feb 2015) - Final.Docx © QTP Ltd 2015



INFRASTRUCTURE, TRANSPORT AND ENVIRONMENT COMMITTEE 5. 03. 2015

ATTAREMERA Malo? Glcieviayroutes 504

Updated Funding Assessment

Appendix G —
Incremental Analysis
Summary (updated)
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Appendix H — Potential
Alternative Benefit
Capture Profiles (new to
Update)
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Figure H-1: Basis of Base Case Assumed Benefit Capture Assumptions
(Network km completed — CCC Programme as at January 2015)
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Figure H-2: Basis of Sensitivity Tests for Potential Lag in Benefit Capture
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Table I-1: Back-Calculation of Required Benefits to achieve various
Benefit-Cost Ratios given updated Capital and Maintenance Cost
Estimates

(Note this is a relative proportion against the benefits adopted for Test 1 shown in
Figure H-1), which itself assumes potential lag in benefits behind model predictions)
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CCC commissioned an independent Peer Review of the Preliminary Funding Assessment Report
prepared by QTP in June 2014 from Flow Transportation Specialists Ltd (Flow). While supportive
of the majority of the analysis, Flow made a number of recommendations and comments, each of
which we have collated and provided a response to below, for ease of reference:

Peer Review Comments (Executive Summary):
(i) A sensitivity test should be undertaken assuming a slower rate of completion of the series of
projects, and a slower still rate of increase in cycling (ie a lag in achieving full benefits)

Analyst’'s Response: The anticipated completion schedule adopted in this Update has been
prepared by CCC’s project team — and takes account not only on anticipated resources but
also the revised budget estimates. We have adopted their ‘delayed completion’ dates for
each stage — which generally fall 2 months after the actual programmed date. We have now
also conducted and reported 2 sensitivity tests within this Update that may reflect ta slower
rate of increase in cycling than that actually modelled (ie a lag in achieving full benefits).

(ii) Consideration should be given to using a more conservative assumption to derive annual
average daily demands from weekday demands during school term times

Analyst's Response: We are comfortable that the combined factors adopted (0.827 to
factor term-time weekday to AADT and 365 days in each year) represent an reasonable
and appropriate means of annualisation: The 0.827 Factor is based upon analysis of all
data within the CPMPG (365 days): In our view use of these factors will not therefore
represent an overestimate of benefits. We do accept that the surveys on which the
CNRPG factors are based do not differentiate by different types of cycle activity, there
being only a generic split between ‘commuting’ routes and ‘general’ route types. The
surveys and therefore derived factors for both of these types will therefore include
some elements of recreational and non-recreational (including commuting and
education) cycle activity, rather than purely the latter.

(iii) Consideration should be given to a few points raised in this review, concerning the derivation
of decongestion benefits

\ Analyst’s Response: See further comments below \
(iv) Consideration should be given to including maintenance costs

\ Analyst’s Response: See These have now been included — see pars 3.3.15-3.3.16 \
(v) Consideration should be given to the potential effects of various impediments to cycling,
beyond the major cycleway routes, which could dampen down the predicted increases in the
demand for cycling. This could be achieved simply by back calculating the increase in cycling
needed for the cycleway routes still to be justified economically, noting that they are still likely
to be justified under other funding criteria.
Analyst’s Response: Calculation of a broad proxy to demand needed (benefits required)
has now been included (in addition to the potential ‘benefit-lag’ tests noted above) —
See paras 6.2.19-6.2.21. Even with a 5 year lag in benefit capture, BC ratio of 4 would
still be achieved even if benefits were 37% lower than anticipated. Benefits would have
to be only 15% of those actually predicted for a positive benefit cost ratio (above 1.0)
not to be achieved.
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Peer Review Comment (section 2.2):

“Full completion of the projects is unlikely to coincide with 100% of the benefits of the projects being
realised. A sensitivity test should be undertaken in order to understand the effect that a lag in the
benefit stream would have on the BCR.”

Analyst’'s Response: As noted above, 2 sensitivity tests have now been reported, which reflect
lags in the benefit stream (compared to that predicted) — e.g. See Figure H-2. These reduce the
central scenario BC from 8.0 to 6.4 (Test 1 — 5 year initial lag) or 4.9 (Test 2 — 10 year initial lag).

Peer Review Comment (section 2.3.2):

“Whilst the absolute increase cyclist numbers is large, it is not considered exceptional as the cyclist
demand is predicted to increase in a large part due to population increases.”

Analyst’s response: We concur with this comment. Table 1 of the Review noted the omission of the
residential population at 2006 (which was only included in our Background Report provided rather
than the Preliminary Funding Assessment. This figure is 414,400.

Peer Review Comment (Section 2.3.3):
“A sensitivity test should be undertaken with a more conservative annual cycle demand”

The cycle demand spreadsheet sets out the procedure used to derive the annual number of cyclists
from the weekday daily number of cyclists. The factor applied are:

e Afactor of 0.827 to get from an average weekday in term-time to a 7-day annual average; and
e 365 days in the year

These assumptions may lead to overestimates in the case of cyclist demand estimation, as educational
and work related trips form significant proportions of the weekday cycle numbers, and there are likely
to be significantly lower numbers at weekends. On the other hand, while there are greater numbers of
recreational cyclists at weekends, these trips are specifically excluded from the analysis. As an
alternative, the weekday daily trips could be used and multiplied by 245 days of the year, representing
the number of “normal” weekdays in the year. Applying this to the spreadsheets provided results in a
BCR of 13.1 rather than 15.1. However, we accept that this is overly conservative, as it assumes that
there are no cyclists on the weekends.”

Analyst’s response: We are comfortable that the combined factors adopted for our analysis
represent a reasonable and appropriate means of annualisation, based as they are on analysis of
all data within the CNRPG. (This spreadsheet will be provided to the Peer Reviewer). In our view
use of these factors will not therefore represent an overestimate of benefits. We do accept that the
surveys on which the CNRPG factors are based do not differentiate by different types of cycle
activity, there being only a generic split between ‘commuting’ routes and ‘general’ route types. The
surveys and therefore derived factors for both of these types will therefore naturally include some
elements of recreational and non-recreational (including commuting and education) cycle activity,
rather than purely the latter. However, the broad test conducted by the Peer Reviewer (which
implies benefits could be reduced by (at most) -13% with a conservative (weekday benefits only)
will still be applicable to the updated analysis — which might imply that such a conservative
approach could result in a reduction in the Updated Base Scenario BCR from 8.0 to 7.0.
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Peer Review Comment (Section 2.3.4):

“It is acknowledged that the model was developed with the information current at the time. However,
given the significant changes in Christchurch following the recent earthquakes, it may be prudent to
consider whether there are any significant long term effects that need to be accounted for.”

Analyst’s response: As noted by the Reviewer, we have not considered it appropriate to place
significant emphasis on the 2013 Census commuting patterns and specifically those for cycle
commuters. While we note that the overall level of cycling is indeed similar to the previous (pre-
earthquake) 2006 Census, our principal reason for not seeking to ‘recalibrate’ the models to 2013
is the fact that the key destination (for commuting cyclists) which had been most significantly
affected at the time of the 2013 Census was the Central City. However by around 2021 the Central
City is anticipated to have returned to a similar level of (land use and transport demand) activity to
that before the earthquakes. Of course, the relationships calibrated for 2006°® are in any event
applied to relevant future year expected land use variables, for prediction years of 2021, 2031 and
2041. In short we consider that the modelling approach adopted justifiably ignores short-term post-
earthquake effects (albeit that post-earthquake and future anticipated shifts in population and jobs
are accounted for) - but appropriately concentrates on predicting effects using methods appropriate
for the longer term.

Peer Review Comment (Section 2.4):

“Consideration should be given to the significance of the above issues on the predicted decongestion
effects.”

Analyst’s response: The issues referred to by the Peer Reviewer included the following:

Effect of ‘75%’ assumption. The Reviewer has very slightly misinterpreted what this proportion
relates to, stating that “It is assumed that 75% of vehicle trips by potential cycle users would be made
by car in the Do-Minimum. This results in each new cycle trip being assumed to avoid approximately
0.6 to 0.65 potential car trips”

In fact for the Do-Minimum cycle numbers, 75% of the person trips that are modelled to take place
by cycle are, in the absence of that mode, assumed to be made by car (at occupancy rates similar
to current CTM light vehicle trips). If a cycle was not used then the balance of trips may be made
by other modes (e.g. bus or walk), or not made at all — but the effects of these trips is not
accounted for (in calculating potential decongestion benefits). We consider this to (likely) be a
reasonable assumption. However, were the proportion to be only be, say for example, 50%, then
the decongestion benefits may be reduced in proportion (being 2/3 of those assessed) — albeit
ignoring the fact that we have not sought to allow for additional congestion value. A 1/3 reduction in
decongestion benefit would change the Base Scenario BCR from 8.0 to 7.3.

*8 In fact the 2001 Census data was actually used to calibrate commutiing JTW relationshiops with
this being validated (for distribution) using 2006 Census data.
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Basis of Change in Car Demand

“One issue that should be clarified is how the change in car demands is modelled. We understand that
the car trips have been added to the Do Minimum vehicle matrices, wheras it may be that the vehicle
trips should have been removed from the Do Minimum. This should be clarified as in a congested
network,. removing rather than adding vehicle trips may lead to smaller decongestion effects”

We do agree removing rather than adding vehicle trips may tend to lead to smaller decongestion
effects. We also agree that it may appear more logical to ‘remove’ vehicle trips that are catered for
by cycle (in the absence of that mode). However, we had considered both approaches and came
to the conclusion the method adopted (addition) is indeed appropriate. This is because we are
interested in the potential net effects (of attracting new users to cycling or more specifically when it
comes to decongestion —supporting fewer car trips (and vehicle-km) through investment in cycling.
This need to determine the net effects requires us to assess the performance of the road network
(and its influence on all vehicle users) for both ‘Do-minimum’ and ‘Do-Something (in this case,
additional cycle investment'. If we were to pursue the ‘subtraction’ approach, the number of vehicle
(trips) avoided by cycling would have to be removed from both Do-minimum and Do-Something
networks — meaning that such a model scenario there would be fewer vehicle trips than we know
that there actually is (from our calibrated base year model) or predict to be (in the case of the
future Do-Minimum). Thus (applying to the present day as a more simple way of envisaging it) with
a ‘subtraction’ approach both ‘with-cycling’ and ‘no-cycling’ scenarios would not be correctly
represented — and therefore neither would be the potential difference in costs for road users.
Between the two cases (which would differ for Do-Minimum and Do-Something scenarios). In
contrast, by adopting an ‘addition’ approach to the Do-Minimum (i.e. what would be the road user
cost in the absence of cycling as a mode), we correctly reflect the base case vehicle network
performance (ie how many vehicles are observed on the roads and their level of congestion)

Effect on Cars

“A further matter relates to the effects of cars on cyclists and vice versa. We understand that delays
likely to be incurred by cyclists, for example at intersections, are reflected in the cycle model, based on
outputs from CAST. However, the effects on motorised vehicles of having more cyclists has, to our
knowledge, not been taken into account. It is difficult to estimate the significance of this issue, which
would occur where cyclists cross roads, or on sections of road the cycle network does not extend”

We agree with the Peer Reviewer that it is indeed difficult to assess the significance of this issue —
although we consider it likely to be fairly low (i.e. not highly significant — given the (lack of)
sensitivity noted above to a potential 1/3 reduction in decongestion benefits): The Reviewer is
however correct in that delays incurred by cyclists are accounted for but that effects on motor
vehicles of having more cyclists have not been (except for our sensitivity test that does account for
potential additional safety costs for other road users including motor vehicles). In many cases,
more cyclists may not have any effect on other road users (for example queuing in their own
dedicated space or crossing in give-way situations via central refuges where safe to do so...as this
minimises delays to both cyclists and other road users. However, it is acknowledged that there will
indeed be some situations where, for example, new traffic signals or slightly changed phase
timings at existing signals may be required. These could lead to some additional delays for motor
vehicles, as could more vehicular (cycle) traffic at priority intersections.
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Peer Review Comment (Section 2.6):

“The increase in cyclists combined with the increase in cycle trip length is a key prediction that
influences the overall benefit. The predicted average cycle trip length is reasonable and is not
exceptional or reason for concern. However, we wonder if the road reduction factor suggests that
there is a small level of double counting with the decongestion benefits.”

Analyst’s response: We concur that the predicted average cycle trip length (increase) appear
reasonable (given the integrated network proposed). Our understanding is that the $0.10c/km (in
$2008) allowance within the EEM for ‘road traffic reduction’ is somewhat of a misnomer and relates
to an allowance for the environmental benefits associated with road traffic reduction ()which we
have not otherwise allowed for). Whilst we acknowledge that if our impression is not correct there
is the possibility of some ‘double-counting’, in the context of the actual decongestion values (which
equate to between $0.60 and $1.10 ($2010) any double-counting would form a small % and in any
event is likely to be vastly outweighed by the conservative approach to other areas (i.e. no use of
additional congested time values).

Peer Review Comment (Section 3.1.1):

“The report acknowledges that the costs are relatively preliminary in nature. This has been covered
with a sensitivity test whereby the capital costs of the MCR projects have been doubled.”

Analyst’s response: Following further design and planning, this update incorporates the latest
estimates for both the MCR projects as well as the AAC and CCP projects. Overall the
(undiscounted) total capital costs for these elements of the upgraded cycle network have now risen
to $189m with a further $9m of additional maintenance costs anticipated over a 40 year
assessment period. When discounted to the present day, the total costs have indeed nearly
doubled, from $81.3m in the Preliminary Assessment to $152.1m (the latter including net
maintenance which comprises $2.9m or 1.9% of the total).

Peer Review Comment (Section 3.1.2):

“Consideration should be given to allowing an estimate of maintenance costs for the cycle network in
the Scenarios 1 and 2 if these are now known or can be determined.”

Analyst’s response: As suggested, the net maintenance costs have now been incorporated in this
updated analysis.

Peer Review Comment (Section 3.1.3):

“Correct the reported discounting of benefit sources for Scenario 2 in Table F2. This has no effect on
the BCR of Scenario 2.”

Analyst’s response: The reporting mistake has been corrected in the updated Table F2 \
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EXECUTIVE SUMMARY

Christchurch City Council has engaged Flow Transportation Specialists to undertake a peer review of
the economic assessment completed by Quality Transport Planning (QTP) for the proposed
Christchurch Major Cycleway Routes (MCR).

The review includes the economic assessment contained within QTP’s Christchurch Major Cycleway
Routes Preliminary Funding Assessment dated June 2014. Predicting cycle demand is an inexact
science and the report notes the budgetary constraints which governed the study, which may have
limited the ability to justify all important assumptions and provide significant validation. However, the
study provides clear cross referencing to the origins of several assumptions, and it states elsewhere
where certain assumptions have not been fully supported by evidence, leading to sensitivity tests.

The study predicts that the cycleway routes can be justified by a high Benefit Cost Ratio (BCR) of
around 15, using base assumptions. This is primarily due to the predicted health/environment and
decongestion benefits, which in turn depend to a significant degree on the predicted increase in
cycling as a result of the Project. The conclusion of a healthy BCR has then been supported by a series
of sensitivity tests.

While supportive of the majority of the analysis, we recommend the following:

. A sensitivity test should be undertaken assuming a slower rate of completion of the series of
projects, and a slower still rate of increase in cycling (ie a lag in achieving full benefits)

. Consideration should be given to using a more conservative assumption to derive annual
average daily demands from weekday demands during school term times

. Consideration should be given to a few points raised in this review, concerning the derivation of
decongestion benefits

. Consideration should be given to including maintenance costs

. Consideration should be given to the potential effects of various impediments to cycling, beyond
the major cycleway routes, which could dampen down the predicted increases in the demand
for cycling. This could be achieved simply by back calculating the increase in cycling needed for
the cycleway routes still to be justified economically, noting that they are still likely to be
justified under other funding criteria.
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1 INTRODUCTION

Christchurch City Council (CCC) has engaged Flow Transportation Specialists (Flow) to undertake a peer
review of the economic assessment completed by Quality Transport Planning (QTP) for the proposed
Christchurch Major Cycleway Routes (MCR).

The review includes the economic assessment contained within QTP’s Christchurch Major Cycleway
Routes Preliminary Funding Assessment dated June 2014.

1.1 Project Summary

Christchurch City Council engaged QTP to quantify the potential use and benefits of CCC’s proposed
MCR programme. The MCR programme incorporates 13 segregated off-road cycle paths of between 3
km and 14 km in length, as shown in Figure 1 below.

Figure 1: MCR Assumed Future Cycle Network (Full Network)

In addition, two other major projects have been included as additional to the MCR programme. These
are the “An Accessible City” (ACC) cycle path projects within the City Centre (shown as yellow in Figure
1 above) and the Christchurch Coastal Pathway (CCP) between Ferrymead Bridge and Sumner (shown
as one of the sections of pink in the figure above).
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The network alignments are principally those shown in CCC’s Priority Cycle Project plan (April 2013)
with some amendments made since this report by Council. As discussed in the QTP report, the path

alignments shown below are not final and may be subject to change until finalised by Council and
other relevant agencies.

The principal tool used for the assessment is the Christchurch Strategic Cycle Model (CSCM). This
model was first developed by QTP for CCC in 2012 and has been updated more recently for the

purpose of this assessment.
Two scenarios have been compared against a Do Minimum scenario. These are as follows:

. Scenario 1 includes the full length of the current MCR network for segregated off-road cycle
paths (as shown in Figure 1 above), including ACC and CCP routes

o Scenario 2, as Scenario 1 above but with approximately 25% reduction in length of the proposed
MCR network (as shown in Figure 2 below), including ACC and CCP routes.

Figure 2: MCR Assumed Future Cycle Network - Scenario 2

The two scenarios have been compared against a Do Minimum scenario. All three scenarios include an
assumed 40% increase in fuel costs and a 30% “trader” factor. Essentially the only difference between
the scenarios is the cycle network.
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2 PROIJECT BENEFITS

2.1 Overview

The predicted benefits of the projects (MCR and AAC and CCP projects) are very high, at some $1.2
billion over a period of 40 years. The report shows graphically the breakdown of the estimated
benefits. This is reproduced in Figure 3 below.

Figure 3: Scenario 1 Benefit Sources

The predicted benefits of the projects are mainly due to Health and Environment (66%), and
decongestion benefits (28%). We have therefore focused mainly on how these two benefit streams
were derived and how the forecast cycle demand (which drives these benefits) is found.

2.2 Benefit Stream

It has been assumed that projects are all completed by 2021, based on the CCC’'s provisional
construction programme.

The benefits from the projects have not been analysed by individual projects, or for partial completion
of projects. Rather, the total benefits have been assumed to be captured on a proportional basis
through the years to 2021. Figure 4 below shows the assumed capture of benefits over the evaluation
period, as shown in the report.
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Figure 4: Assumed Capture of Benefits over the Evaluation Period

Whilst the capital cost investment programme is reasonably specific, the assumed benefit stream is
not. However, it is considered that estimating on a proportional basis is fair, as any further analysis on
partial completion of projects (etc) would involve unnecessary detail, and therefore time and cost, in
the overall assessment, for potentially little greater accuracy in the final result.

We do however believe that the full completion of the projects may not coincide with the full benefits
of the projects. That is to say, there is likely to be some lag between the implementation of the
projects and 100% of the benefits being realised. Sensitivity tests should be undertaken in order to
understand the effect on the BCR, ie with capital expenditure undertaken and benefits lagging behind.

Comment: Full completion of the projects is unlikely to coincide with 100% of the benefits of the
projects being realised. A sensitivity test should be undertaken in order to understand the effect that a
lag in the benefit stream would have on the BCR.

2.3 Cycle Demand
2.3.1 Base Demands

As noted above, a large proportion of the benefits is based on the predicted increase in cycling, and
the resulting health/environment and decongestion benefits. These demands have been derived from
the Christchurch Strategic Cycle Model (CSCM), in conjunction with the Christchurch Assignment and
Simulation Traffic (CAST) model. The CAST model is a SATURN model covering the Greater
Christchurch area.
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We have not undertaken a full review of the CSCM. However, we have been supplied the background
reports associated with the model development in August 2012

The reporting makes several references to the budget limitations that governed the model
development and testing. The report sets out the methodology used to derive base predictions for
cycling in Christchurch in 2006, by each cycle type:

i Home based work trips

. Home based education trips, by different age group
. Home based remainder trips

i Non home based trips.

The reporting gives detail of the data drawn on in deriving trip predictions by each type, and it notes
several “sensibility checks” that were undertaken along the way. For example, it notes a Christchurch
based survey which appeared to lead to an unrealistically high prediction of primary school cycle trips,
and it adopted a lower, more realistic value.

While the assumptions for each cycle trip type seemed reasonable, it led to an overestimate of the
total quantum of cycling, when the base “predictions” were compared against a number of counts
(noting that the amount of cycle count data was fairly limited). This led to the use of a downward
correction factor. It is important to note that the forecasts retain the use of this correction factor.

Checks were also made against research on cycle trips lengths, indicating a good correlation.
2.3.2 Forecast Demands

Table 1 below shows a comparison of forecast population and daily cycle trips and represents
information contained within Appendix E of the QTP report.

Table 1: Comparison of Forecast Population and Daily Cycle Trips

Do Minimum Scenario 1
Forecast Year Residents Weekday Cyclist Mode Share Weekday Mode Share
Trips Cyclist Trips
2006 2 50,339 - 3 -
2021 445,501 57,944 2.4% 75,757 3.2%
2031 500,715 64,513 2.5% 85,939 3.4%
2041 548,155 70,052 2.6% 94,541 3.5%

1 Christchurch Strategic Cycle Model Background report (QTP, August2012)

2 Information not provided, to our knowledge

3Same as Do Minimum as Scenario 1 was not in place in 2006
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The population increase between 2021 and 2041 is predicted to be around 23%, while the daily cycle
demand forecast is to increase by some 21% in the Do Minimum and 25% in Scenario 1. It can be seen
that the cyclist demand is predicted to increase in a large part due to population increases, with
assumed fuel price rises and increased congestion therefore predicted to have fairly modest effects.

Scenario 1 predicts an increase in the number of cyclists and an increase in the mode share. This mode
share is still not particularly high and can be consideredreasonable.

Comment: Whilst the absolute increase cyclist numbers is large, it is not considered exceptional as the
cyclist demand is predicted to increase in a large part due to population increases.

2.3.3 Annualisation

The cycle demand spreadsheet sets out the procedure used to arrive the annual number of cyclists
from the weekday daily number of cyclists. The factor factors appliedare:

. A factor of 0.827 to get from an average weekday in term-time to a 7-day annual average

. 365 days in the year

These assumptions may lead to overestimates in the case of cyclist demand estimation, as educational
and work related trips form significant proportions of the weekday cycle numbers, and there are likely
to be significantly lower numbers at weekends. On the other hand, while there are greater numbers of
recreational cyclists at weekends, these trips are specifically excluded from the analysis.

As an alternative, the weekday daily trips could be used and multiplied by 245 days of the year,

III

representing the number of “normal” weekdays in the year. Appling this to the spreadsheets provided
results in a BCR of 13.1 rather than 15.1. However, we accept that this is overly conservative, as it

assumes that there are no cyclists on the weekends.
Comment: A sensitivity test should be undertaken with a more conservative annual cycle demand.
2.3.4 2013 Census Data

The CSCM is based on 2006 and 2001 census data (calibrated to 2001 data and validated against the
2006 data). The model was originally developed in 2012 and the 2001 and 2006 data was therefore
the current information that was available at that time. However, since the model development, the
2013 census data has been released.

Given the significant changes in Christchurch following the earthquakes it may be prudent to compare
the home to work trip census data for 2013 against the information previously used in the
development of the model. From our discussions with the author, we understand some broad
comparisons have been made, and the report refers to the changes following a number of recent
school closures. We understood, anecdotally that the upheaval to homes and workplaces may have
led to some trips being less accessible for cycling than was previously the case, although we have
received information from QTP which suggests that cycle activities overall have remained fairly
constant according to the 2013 census. In any case, it may be that any earthquake related effects on
cycling may be a short to medium term issue, when viewed at the macro scale, in which case the
current 2021 forecasts may still be valid.
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Comment: It is acknowledged that the model was developed with the information current at the time.
However, given the significant changes in Christchurch following the recent earthquakes, it may be
prudent to consider whether there are any significant long term effects that need to be accountedfor.

2.3.5 Scenariol

The changes in demands as a result of the projects included in Scenario 1 are based on the assumption
of a 30% “trader factor”. However, it is important to note that this factor has not been applied to all
trips across the modelled area, but only to those trips in which the origins and destinations are within
the area of influence of one or more of the cycle projects. In that case, the attractiveness of cycling
will have been improved for those trips, in the mode splitmodel.

2.3.6 Scenario 2

The 25% reduction associated with Scenario 2 is an assumption that has been made with the regard to
the network included in this test. Discussions with the author indicate that the sections removed were
the ‘worst performing’ routes in terms of predicted cyclist demand. The reasoning behind this is that
these are the schemes that would be most likely to be cut from budgets as they have the lowest
predicted returns.

The alternative to this approach would be that the routes that pose the most difficulties in terms of
construction may be the routes that are not progressed, ie the routes that offer the easier wins could
possibly be put in place first. However, for the purposes of this scenario and sensitivity testing the
assumption adopted is reasonable.

2.3.7 Canterbury Regional Land Transport Strategy 2012 - 2042

Canterbury Regional Land Transport Strategy 2012 — 2042 (RLTS) is the strategy document prepared by
the Canterbury Regional Transport Committee (February 2012). Whilst it is an aspirational document,
it shows targets that the RLTS seeks to be achieved over the next 30 years. With regard to cycling the
RLTS seeks to:

Increase the relative amount of total travel time that Christchurch City residents spend
travelling by active means to 100 hours per person per year by 2024 and to 150 hours per
person by 2042

This compares with the baseline in 2009/10 when travel by active modes was around 70 hours per
person per year.

Effectively this indicates a more than doubling of hours of active travel. Obviously there are other
means of active travel, for instance walking, however the quantum of the increase is important. The
preliminary funding assessment for the MCR predicts around 90% increase in daily cycle trips between
the 2006 base and 2041 with the full cycle network in place (page 19 of the QTP report). It is
reassuring to see that this increase is broadly in line with that sought by the RLTS.
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Further to the above, other targets include environmental targets relating to CO; emissions. This seeks
to return the regions’ transport related CO; emissions to 1998 levels. Whilst personal car travel is only
a part of the overall transport related emissions, cycling trips rather car based trips will help to achieve
this target particularly on the scale predicted.

Comment: While the predicted increases in cycling appear to be broadly in line with the aspirations of
the RLTS, the RLTS figures presumably are a result of other initiatives, in addition to the provision of the
cycle network. This issue is considered further in Section 4 below.

2.4 Decongestion Benefits

The predicted daily cycle trips have been used to derive predicted changes in vehicle trips. The
differences between a scenario with these additional vehicles on the road network and without (ie if
cyclists using the cycle network) have been compared. The differences in travel times and vehicle
operating costs have been compared in order to understand the estimated reductions in congestion
costs.

A number of assumptions have been applied in order to arrive at the number of vehicles predicted to
be taken off the roads. These include:

. Vehicle occupancy — assumed to be similar to the current CTM light vehicle trips, which is
reasonable
o It is assumed that 75% of vehicle trips by potential cycle users would be made by car in the Do

Minimum. This results in each new cycle trip being assumed to avoid approximately 0.6 to 0.65
potential car trips

. When calculating the dollar value of benefits, the standard value of time for an ‘Urban Other’
road has been applied

. Congestion relief value has not been used and it may be considered that this is conservative.

The above assumptions do not seem unreasonable. However it is acknowledged in the QTP report
that the 75% figure (of vehicle trips being potential cycle users) is just an assumption. It would be
good to understand if this is realistic and/or the effect on this assumption on the decongestion
benefits. On the one hand it seems a bit high, in that some cycle trips may transfer from car passenger
trips. On the other hand, some car passenger trips may still lead to a car trip being avoided. For
example, if a child cycles to school, this may avoid the car trip to school and then the return parent trip
back home.

One issue that should be clarified is how the change in car demands is modelled. We understand that
the car trips have been added to the Do Minimum vehicle matrices, whereas it may be that the vehicle
trips should have been removed from the Do Minimum. This should be clarified, as in a congested
network, removing rather than adding vehicle trips may lead to smaller decongestion effects.
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A further matter relates to the effects of cars on cyclists and vice versa. We understand that delays
likely to be incurred by cyclists, for example at intersections, are reflected in the cycle model, based on
outputs from CAST. However, the effects on motorised vehicles of having more cyclists has, to our
knowledge, not been taken into account. It is difficult to estimate the significance of this issue, which
would be encountered where cyclists cross roads, or on sections of road where the cycle network does
not extend.

Comment:

Consideration should be given to the significance of the above issues on the predicted decongestion
effects.

2.5 Health and Environmental Benefits

The assessment of the ‘Health and Environment’ benefits uses the value contained within the EEM of
$1.40. This value includes $1.30 for ‘health’ related benefits and $0.10 for ‘road traffic reduction’. It is
considered appropriate to apply this to the new cyclists, although we wonder if the $0.10 road
reduction factor means that the decongestion benefits include a small measure of double counting.

This is correctly applied to all new cyclists that use the facilities and their distances travelled, that is to
say, the differences between the predicted number of new cyclist-kms for the Do Minimum and
scenario rather than existing cyclist-km. The new distance travelled by each new cyclist is derived from
the origin-destination cycle matrix and therefore is specific for eachtrip.

As mentioned in the report, the average cycle trip rises from 3.1 km (2006) to 3.5 km” (2031 Do
Minimum) and 4.4 km (2031 with MCR projects). The spreadsheet analysis provided shows this
increase graphically and this is reproduced in Figure 5 below.

4The spreadsheet analysis shows 3.5 km rather than 3.4 km shown in the report text
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Christchurch Major Cycleway Routes
Economic Assessment Peer Review 10

Figure 5: Mean Cycle Trip Length (m)
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Comment: The increase in cyclists combined with the increase in cycle trip length is a key prediction
that influences the overall benefit. The predicted average cycle trip length is reasonable and is not
exceptional or reason for concern. However, we wonder if the road reduction factor suggests that
there is a small level of double counting with the decongestion benefits.

2.6 Safety Benefits

The report outlines the safety benefits for the project which consist of the following:

. NZTA’s EEM value for safety benefit of $S0.05 per cycle-km

i Potential benefits in terms of general road crashes from having fewer vehicles on the road
i Benefits of having more cyclists, ie a ‘safety in numbers’ effect.

The EEM safety benefit value has correctly been applied to both new and existing cyclists using the
new facilities.

It should be noted that the safety benefits of the projects are relatively minor in nature when
compared to the other benefits derived and therefore the assumption made regarding the ‘safety in
numbers’ effect, which may be more difficult to justify, will have only minimal impact on the total
benefits.

3 PROJECT COSTS

3.1.1 Capital Costs

We have not undertaken a review of the cost estimates and these have not been provided. The QTP
report acknowledges that the costs are relatively preliminary innature.
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The cost profile, prepared by CCC (May 2014), has been provided in the report. Without detailed
knowledge of the construction programme or other construction projects in the region, and their
priority, it is difficult to understand if this is realistic or not. However, it does seem optimistic to
achieve completion of the full network of cycle schemes within 6 or 7 years in post-earthquake
Christchurch.

Comment: The report acknowledges that the costs are relatively preliminary in nature. This has been
covered with a sensitivity test whereby the capital costs of the MCR projects have been doubled.

3.1.2 Maintenance Costs

No maintenance costs have been accounted for in either the Do Minimum or scenarios. The report
acknowledges that this was unable to be done at the time of writing. Whilst the net difference in
maintenance cost is the key here, a reasonable cost may be regularlyincurred.

We have noted in other cycle schemes that the maintenance costs can be high (as a proportion of the
project) as they are equivalent to the cost of renewing line markings, cycleway symbols and greening,
signs and lighting regularly over a 40 year period. Whilst these projects are segregated paths, and
therefore the proportion that line markings etc represent will be smaller than on road cycle lanes, it
may still be worth considering the impact of maintenance costs as part of the default scenarios rather
than sensitivity tests.

Comment: Consideration should be given to allowing an estimate of maintenance costs for the cycle
network in the Scenarios 1 and 2 if these are now known or can be determined.

3.1.3 Discounting — Timeframes

The analysis period for assessment is the 6% discount rate and the 40 year analysis period now
required by the EEM. This is has been applied appropriately, with two sensitivity tests undertaken for
discount rates of 4% and 8%.

The benefits have been capped at 2041 which could be considered conservative approach as cycle
demands, as well as congestion, are likely to continue to rise. This assumption seems appropriate.

It appears the Table F2 Assumed Benefit Streams contained within Appendix F has the incorrect values
in the benefit stream for Scenario 2. The end result is correct but the figures represented in this
appendix of the report are mismatched with the actual Scenario 2 figures contained within the
spreadsheets provided separately. The end calculation for Scenario 2 is unaffected by this, but it
should be corrected for the reporting purposes.

Comment: Correct the reported discounting of benefit sources for Scenario 2 in Table F2. This has no
effect on the BCR of Scenario 2.

3.1.4 Sensitivity Analysis

A number of sensitivity tests have been undertaken. This shows that the benefits are still high in all
sensitivity tests, with all BCRs over 4.0 except one.
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Additional sensitivity tests have been recommended through this review and are noted in the
comments of each section. These should be included within this section of the updated report.

In addition, an incremental analysis has been undertaken with the results showing that Scenario 1 is
the preferred scheme. No further analysis is required for this.

4 CONCLUDING COMMENTS

Section 2.3.7 above noted the consistency between the cycle demands predicted by this study and the
aspirations of the RLTS. While this appears reassuring, it raises an important issue. The study assumes
that the increase in cycling is entirely due to the provision of the cycleway routes, and it is necessary to
consider whether there may be other impediments that may inhibit the predicted change in
behaviour. These impediments could include a lack of end of trip facilities, in some cases, or there
being gaps in the cycle network at one or both ends of the trips, which could leave some persons
unwilling to cycle.

In saying this, it could be argued that assessments of road schemes do not include the cost of
additional car parking, due to induced traffic. However, this does not appear to be a valid comparison,
as the vast majority of road schemes are justified through predominantly travel time savings (ie for
existing road users), whereas this package of cycleway schemes is being justified (at least for the
economic analysis), primarily as a result of health benefits which relate to a significant degree to
attracting new cycle trips.

It is difficult to ascertain the significance of this issue, particularly for Scenario 2, which relates to a
partially completed network, and a sensible way to proceed may be to back calculate the extent of the
new cycle activity that is required to still achieve a satisfactory Benefit Cost Ratio, noting that the
package of cycleway projects may still be justifiable on the other funding assessment criteria.
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TRANSPORTATION SPECIALISTS

2 February 2015

Ms E. Taylor

Infrastructure Funding Manager
Asset and Network Planning
Christchurch City Council
CHRISTCHURCH

Via Email: Emily.Taylor@ccc.govt.nz

Dear Emily

ECONOMIC EVALUATION PEER REVIEW UPDATE - CCC MAIJOR
CYCLEWAYS NETWORK

Flow Transportation Specialists Limited (Flow) undertook a peer review of the economic evaluation of
the Christchurch Major Cycleway Routes in September 2015'. Since this review, the Funding
Assessment report has been updated. Flow has reviewed the updated Funding Assessment report and
outlined our conclusions below.

1 INTRODUCTION

Since our peer review of the Funding Assessment report, Christchurch City Council (CCC) has continued
to progress investigation of the proposed Major Cycleway Routes (MCRs), including more detailed
scheme design, cost estimation and programming. The updated report incorporates:

¢ Updated Scheme Cost estimates
4 Suggestions made in the Peer Review report relating to the Preliminary Assessment, and

* A response to other comments made in the Peer Review report.

2 UPDATES TO FUNDING ASSESSMENT REPORT

There is a substantial rise in the estimate of anticipated total MCR capital costs, from a total of around
570 million adopted for the 2014 assessment, to around $156 million following the more refined
design and cost estimation conducted by CCC (and incorporation of estimated net maintenance costs).
This has been carried through to all of the tests.

The Benefit Cost Ratio of the Base Scenario test has now been assessed at around 8 (compared with
15, calculated previously).

! Christchurch Major Cycleway Routes Economic Assessment Peer Review (R1B140929 September 2014)

flow TRANSPORTATION SPECIALISTS LTD
Level 1, 11 Blake Street, Ponsonby | PO Box 47497, Ponsonby, Auckland 1144 | p 09 970 3820 | 09 970 3890 | www.flownz.com
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Forecast cycle demand projections have not changed.

3 RESPONSE TO PEER REVIEW REPORT

The following are the recommendations and comments made by Flow and the responses from QTP as
taken from Appendix J of the updated report. In addition, Flow’s response as the Peer Reviewer is
outlined in each case.

3.1 Peer Review Comments (Executive Summary)

3.1.1 A sensitivity test should be undertaken assuming a slower rate of completion of the series of
projects, and a slower still rate of increase in cycling (ie a lag in achieving full benefits)

Analyst’s Response: The anticipated completion schedule adopted in this Update has been prepared
by CCC’s project team — and takes account not only on anticipated resources but also the revised
budget estimates. We have adopted their ‘delayed completion’ dates for each stage — which generally
fall 2 months after the actual programmed date. We have now also conducted and reported 2
sensitivity tests within this Update that may reflect a slower rate of increase in cycling than that
actually modelled (ie a lag in achieving full benefits).

Peer Reviewer's Response: The sensitivity tests assumed a lag in the benefit stream with full benefits
in 2026 and 2031 rather than 2021. These result in BCRs of 6.4 or 4.9 for the two forecast years 2026
and 2031 respectively, compared with 8 for the “base test”.

It is difficult to predict the uptake of cycling as a result of the MCRs, but as discussed, there is likely to
be some sort of lag in the capture of benefits. The additional tests are useful as they demonstrate that
the BCRs are still healthy with a 5 or 10 year lag. This adequately captures the issue, and it is likely that
the true BCR may sit somewhere between 6.4 and 8 (between 0 and 5 year lag).

3.1.2 Consideration should be given to using a more conservative assumption to derive annual
average daily demands from weekday demands during school term times

Analyst’s Response: We are comfortable that the combined factors adopted (0.827 to factor term-
time weekday to AADT and 365 days in each year) represent a reasonable and appropriate means of
annualisation. The 0.827 factor is based upon analysis of all data within the CNRPG (365 days). In our
view use of these factors will not therefore represent an overestimate of benefits. We do accept that
the surveys on which the CNRPG factors are based do not differentiate by different types of cycle
activity, there being only a generic split between ‘commuting’ routes and ‘general’ route types. The
surveys and therefore derived factors for both of these types will therefore include some elements of
recreational and non-recreational (including commuting and education) cycle activity, rather than
purely the latter.

flow TRANSPORTATION SPECIALISTS LTD
Level 1, 11 Blake Street, Ponsonby | PO Box 47497, Ponsonby, Auckland 1144 | p 09 970 3820 | f 09 9703890 | www.flownz.com
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Peer Reviewer’s Response: Flow has reviewed the information supplied with regard to the derived
daily factor. The process of using count sites in Christchurch and scale factors for the day of the week

from the Cycle Network and Planning Guide seems appropriate. Whilst the surveys include
recreational cyclists, and the modelling does not, the effect of this on the daily factor may not be
significant.

3.1.3 Consideration should be given to a few points raised in this review, concerning the derivation
of decongestion benefits.

Analyst’s Response: See further comments below

3.1.4 Consideration should be given to including maintenance costs
Analyst’s Response: These have now been included — see pars 3.3.15 - 3.3.16
Peer Reviewer’s Response: Maintenance costs are now included appropriately.

3.1.5 Consideration should be given to the potential effects of various impediments to cycling,
beyond the major cycleway routes, which could dampen down the predicted increases in the
demand for cycling. This could be achieved simply by back calculating the increase in cycling
needed for the cycleway routes still to be justified economically, noting that they are still
likely to be justified under other funding criteria.

Analyst’s Response: Calculation of a broad proxy to demand needed (benefits required) has now been
included (in addition to the potential ‘benefit-lag’ tests noted above) — See paras 6.2.19 - 6.2.21. Even
with a 5 year lag in benefit capture, BC ratio of 4 would still be achieved even if benefits were 37%
lower than anticipated. Benefits would have to be only 15% of those actually predicted for a positive
benefit cost ratio (above 1.0) not to be achieved.

Peer Reviewer’s Response: It is acknowledged that a precise back-calculation of the cycle demand
required to achieve a specific result could be time consuming. The alternative used by the analyst is
sufficient and shows that at one extreme if the benefits were reduced to 15 % of those calculated in
the base case then a BCR of 1.0 is achieved. The conclusion that a BCR of 4 would still be achieved
with a reduction in benefits of 37%, in addition to a 5 year lag, is worth noting.

3.2 Peer Review Comment (section 2.2 of the Flow report):

“Full completion of the projects is unlikely to coincide with 100% of the benefits of the projects
being realised. A sensitivity test should be undertaken in order to understand the effect that a lag in
the benefit stream would have on the BCR.”

Analyst’s Response: As noted above, two sensitivity tests have now been reported, which reflect lags
in the benefit stream (compared to that predicted) — e.g. See Figure H-2. These reduce the central
scenario BC from 8.0 to 6.4 (Test 1 -5 year initial lag) or 4.9 (Test 2 — 10 year initial lag).

Peer Reviewer’s Response; See response at 3.1.1 above.

flow TRANSPORTATION SPECIALISTS LTD
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3.3 Peer Review Comment (section 2.3.2):

“Whilst the absolute increase cyclist numbers is large, it is not considered exceptional as the cyclist
demand is predicted to increase in a large part due to population increases.”

Analyst’s response: We concur with this comment. Table 1 of the Review noted the omission of the
residential population at 2006 (which was only included in our Background Report provided rather
than the Preliminary Funding Assessment. This figure is 414,400.

Peer Reviewer’s Response: No further response required.

3.4 Peer Review Comment (Section 2.3.3):
“A sensitivity test should be undertaken with a more conservative annual cycle demand”

The cycle demand spreadsheet sets out the procedure used to derive the annual number of cyclists
from the weekday daily number of cyclists. The factors applied are:

* A factor of 0.827 to get from an average weekday in term-time to a 7-day annual average; and

. 365 days in the year

These assumptions may lead to overestimates in the case of cyclist demand estimation, as
educational and work related trips form significant proportions of the weekday cycle numbers, and
there are likely to be significantly lower numbers at weekends. On the other hand, while there are
greater numbers of recreational cyclists at weekends, these trips are specifically excluded from the
analysis. As an alternative, the weekday daily trips could be used and multiplied by 245 days of the
year, representing the number of “normal” weekdays in the year. Applying this to the spreadsheets
provided results in a BCR of 13.1 rather than 15.1. However, we accept that this is overly
conservative, as it assumes that there are no cyclists on the weekends.”

Analyst’s response: We are comfortable that the combined factors adopted for our analysis represent
a reasonable and appropriate means of annualisation, based as they are on analysis of all data within
the CNRPG. (This spreadsheet will be provided to the Peer Reviewer). In our view use of these factors
will not therefore represent an overestimate of benefits. We do accept that the surveys on which the
CNRPG factors are based do not differentiate by different types of cycle activity, there being only a
generic split between ‘commuting’ routes and ‘general’ route types. The surveys and therefore
derived factors for both of these types will therefore naturally include some elements of recreational
and non-recreational (including commuting and education) cycle activity, rather than purely the latter.
However, the broad test conducted by the Peer Reviewer (which implies benefits could be reduced by
(at most) -13% with a conservative (weekday benefits only) will still be applicable to the updated
analysis — which might imply that such a conservative approach could result in a reduction in the
Updated Base Scenario BCR from 8.0 to 7.0.

Peer Reviewer’s Response: See response at section 3.1.2 above

flow TRANSPORTATION SPECIALISTS LTD
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3.5 Peer Review Comment (Section 2.3.4):

“It is acknowledged that the model was developed with the information current at the time.
However, given the significant changes in Christchurch following the recent earthquakes, it may be
prudent to consider whether there are any significant long term effects that need to be accounted
for.”

Analyst’s response: As noted by the Reviewer, we have not considered it appropriate to place
significant emphasis on the 2013 Census commuting patterns and specifically those for cycle
commuters. While we note that the overall level of cycling is indeed similar to the previous (pre-
earthquake) 2006 Census, our principal reason for not seeking to ‘recalibrate’ the models to 2013 is
the fact that the key destination (for commuting cyclists) which had been most significantly affected at
the time of the 2013 Census was the Central City. However by around 2021 the Central City is
anticipated to have returned to a similar level of (land use and transport demand) activity to that
before the earthquakes. Of course, the relationships calibrated for 2006 are in any event applied to
relevant future year expected land use variables, for prediction years of 2021, 2031 and 2041. In short
we consider that the modelling approach adopted justifiably ignores short-term post-earthquake
effects (albeit that post-earthquake and future anticipated shifts in population and jobs are accounted
for) - but appropriately concentrates on predicting effects using methods appropriate for the longer
term.

Peer Reviewer’s Response: This seems an acceptable and logical approach. The project is obviously
closely tied to the rebuild of Christchurch Central City. A similar level of land use and transport

demand by 2021 may or may not be realistic and is somewhat a moving target, but given the modelled
years are 2021, 2031 and 2041 (relating to the regional CAST model) this is an appropriate assumption.

3.6 Peer Review Comments (Section 2.4):

“Consideration should be given to the significance of the above issues on the predicted decongestion
effects.”

Analyst’s response: The issues referred to by the Peer Reviewer included the following:

Effect of ‘75%’ assumption. The Reviewer has very slightly misinterpreted what this proportion relates
to, stating that “It is assumed that 75% of vehicle trips by potential cycle users would be made by car in
the Do-Minimum. This results in each new cycle trip being assumed to avoid approximately 0.6 to 0.65
potential car trips”.

In fact for the Do-Minimum cycle numbers, 75% of the person trips that are modelled to take place by
cycle are, in the absence of that mode, assumed to be made by car (at occupancy rates similar to
current CTM light vehicle trips). If a cycle was not used then the balance of trips may be made by
other modes (e.g. bus or walk), or not made at all — but the effects of these trips is not accounted for
(in calculating potential decongestion benefits). We consider this to (likely) be a reasonable
assumption. However, were the proportion to be only, say for example, 50%, then the decongestion
benefits may be reduced in proportion (being 2/3 of those assessed) — albeit ignoring the fact that we
have not sought to allow for additional congestion value. A 1/3 reduction in decongestion benefit
would change the Base Scenario BCR from 8.0 to 7.3.
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Peer Reviewer’s Response:

The key issue here is that the assumption does not seem unreasonable, but it is difficult to
substantiate that assumption. Therefore it is important to note the effects on the BCR.

Basis of Change in Car Demand

“One issue that should be clarified is how the change in car demands is modelled. We understand
that the car trips have been added to the Do Minimum vehicle matrices, whereas it may be that the
vehicle trips should have been removed from the Do Minimum. This should be clarified as in a
congested network, removing rather than adding vehicle trips may lead to smaller decongestion
effects”

We do agree removing rather than adding vehicle trips may tend to lead to smaller decongestion
effects. We also agree that it may appear more logical to ‘remove’ vehicle trips that are catered for by
cycle (in the absence of that mode). However, we had considered both approaches and came to the
conclusion the method adopted (addition) is indeed appropriate. This is because we are interested in
the potential net effects (of attracting new users to cycling or more specifically when it comes to
decongestion — supporting fewer car trips (and vehicle-km) through investment in cycling. This need to
determine the net effects requires us to assess the performance of the road network (and its influence
on all vehicle users) for both ‘Do-minimum’ and ‘Do-Something (in this case, additional cycle
investment’. If we were to pursue the ‘subtraction’ approach, the number of vehicle (trips) avoided by
cycling would have to be removed from both Do-minimum and Do-Something networks — meaning
that such a model scenario there would be fewer vehicle trips than we know that there actually is
(from our calibrated base year model) or predict to be (in the case of the future Do-Minimum). Thus
(applying to the present day as a more simple way of envisaging it) with a ‘subtraction’ approach both
‘with-cycling’ and ‘no-cycling’ scenarios would not be correctly represented — and therefore neither
would be the potential difference in costs for road users. Between the two cases (which would differ
for Do-Minimum and Do-Something scenarios). In contrast, by adopting an ‘addition” approach to the
Do-Minimum (i.e. what would be the road user cost in the absence of cycling as a mode), we correctly
reflect the base case vehicle network performance (ie how many vehicles are observed on the roads
and their level of congestion)

Peer Reviewer’s Response:

We do not agree with the analyst’s response. If the subtraction approach were to be adopted, this
would only be to the Do Something networks (in the same way that with the addition approach, the
trips would only be added to the Do Minimum networks).

However, on reflection, the effects of this difference may not be overly significant. The CAST model
relates to 2021 (and later), meaning that the short term effects of the current series of temporary
works during the rebuild are not being taken into account. The 2021 (and later) networks can be
expected to be “broadly in balance” for the most part, (ie with transport demand broadly consistent
with the capacity provided), if the anticipated investment in transport materialises, suggesting that the
differences between the effects of the addition and subtraction methods may not be that significant.
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Effect on Cars

“A further matter relates to the effects of cars on cyclists and vice versa. We understand that delays
likely to be incurred by cyclists, for example at intersections, are reflected in the cycle model, based
on outputs from CAST. However, the effects on motorised vehicles of having more cyclists has, to
our knowledge, not been taken into account. It is difficult to estimate the significance of this issue,
which would occur where cyclists cross roads, or on sections of road the cycle network does not
extend”

We agree with the Peer Reviewer that it is indeed difficult to assess the significance of this issue —
although we consider it likely to be fairly low (i.e. not highly significant — given the (lack of) sensitivity
noted above to a potential 1/3 reduction in decongestion benefits). The Reviewer is however correct
in that delays incurred by cyclists are accounted for but that effects on motor vehicles of having more
cyclists have not been (except for our sensitivity test that does account for potential additional safety
costs for other road users including motor vehicles). In many cases, more cyclists may not have any
effect on other road users (for example queuing in their own dedicated space or crossing in give-way
situations via central refuges where safe to do so...as this minimises delays to both cyclists and other
road users. However, it is acknowledged that there will indeed be some situations where, for example,
new traffic signals or slightly changed phase timings at existing signals may be required. These could
lead to some additional delays for motor vehicles, as could more vehicular (cycle) traffic at priority
intersections.

Peer Reviewer’s Response:

The issue is accepted, but, as noted, the effects are difficult to quantify.

3.7 Peer Review Comment (Section 2.6):

“The increase in cyclists combined with the increase in cycle trip length is a key prediction that
influences the overall benefit. The predicted average cycle trip length is reasonable and is not
exceptional or reason for concern. However, we wonder if the road reduction factor suggests that
there is a small level of double counting with the decongestion benefits.”

Analyst’s response: We concur that the predicted average cycle trip length (increase) appears
reasonable (given the integrated network proposed). Our understanding is that the $0.10c/km (in
$2008) allowance within the EEM for ‘road traffic reduction’ is somewhat of a misnomer and relates to
an allowance for the environmental benefits associated with road traffic reduction (which we have not
otherwise allowed for). Whilst we acknowledge that if our impression is not correct there is the
possibility of some ‘double-counting’, in the context of the actual decongestion values (which equate
to between $0.60 and $1.10 ($2010) any double-counting would form a small % and in any event is
likely to be vastly outweighed by the conservative approach to other areas (i.e. no use of additional
congested time values).

Peer Reviewer’s Response:

Agreed.
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3.8 Peer Review Comment (Section 3.1.1):

“The report acknowledges that the costs are relatively preliminary in nature. This has been covered
with a sensitivity test whereby the capital costs of the MCR projects have been doubled.”

Analyst’s response: Following further design and planning, this update incorporates the latest
estimates for both the MCR projects as well as the AAC and CCP projects. Overall the (undiscounted)
total capital costs for these elements of the upgraded cycle network have now risen to $189m with a
further $9m of additional maintenance costs anticipated over a 40 year assessment period. When
discounted to the present day, the total costs have indeed nearly doubled, from $81.3m in the
Preliminary Assessment to $152.1m (the latter including net maintenance which comprises $2.9m or
1.9% of the total).

Peer Reviewer’s Response:

The updated capital costs and associated maintenance costs appear to have been applied
appropriately.

The update of the base test now includes the more detailed capital cost estimate and maintenance
costs as noted above. The previous sensitivity test which tested a doubling of the previous estimates
has been replaced by a 20% increase in the updated capital and maintenance estimates. This seems
appropriate, given that the cost estimate is unlikely to double again.

Doubling of the capital costs and inclusion of maintenance costs leads to the BCR of other sensitivity
tests reducing, however these are all above 2 with the exception of one.

3.9 Peer Review Comment (Section 3.1.2):

“Consideration should be given to allowing an estimate of maintenance costs for the cycle network
in the Scenarios 1 and 2 if these are now known or can be determined.”

Analyst’s response: As suggested, the net maintenance costs have now been incorporated in this
updated analysis.

Peer Reviewer’s Response: Maintenance costs are now appropriately included.

3.10 Peer Review Comment (Section 3.1.3):

“Correct the reported discounting of benefit sources for Scenario 2 in Table F2. This has no effect on
the BCR of Scenario 2.”

Analyst’s response: The reporting mistake has been corrected in the updated Table F2.

Peer Reviewer’s Response: No further comment required.
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4 ADDITIONAL COMMENT

New Zealand Transport Agency (NZTA) has recently updated the efficiency rating bands®. The report
includes reference to the previous efficiency bands which placed a ‘High’ priority on a project with a
BCR of 4 or greater. This has only been changed very recently but should be updated before a funding
application is made. The new bands are shown in Figure 1 below.

Figure 1: Priority Order of Investment Profiles, NZTA PIKB

Numaric benefit and cost appralsal
Strategic fit
Strategic fit | Effectiveness and 1to3 3to5 54

Efiectiveness
H H HH Priocty 3 | Priodty2 Activities with these
H M HM Priocity & Priority3 profiles progress to
M H MH Priocky 6 Priosity 5 Priority & | actlvity business

M M MM Priochy 7 PriotHy 6 Priority S Cases.

: l ::'l Lov strategic fit does not progiess | A decision gate that
T 7] h beyond strategic business case. | integrates with the
: m T Low effectiveness does not progress | business case
: : = bevond programme business case. | approach.

5 CONCLUSIONS

Flow has reviewed the demand cycle demand estimates and economics for the Major Cycleway Routes
(MCRs) and found these to be robust and consistent with good practice and NZTA’s Economic
Evaluation Manual. The main points noted by this review are as follows:

+ The cost estimates have been updated since our previous review, and maintenance costs have
been included. These adjustments have reduced the Benefit Cost Ratio from 15 to 8

* The analyst has now provided an assessment of the effects of a lag in benefits being achieved
(following the completion of the MCRs). A lag of 5 years would reduce the BCR from 8 to 6.4

A A sensitivity test has been provided relating to the percentage of cycle trips assumed to divert
from car

. There has been some discussion about the basis of the changes in car demands, used as the
basis of the decongestion benefits (whether the diversion should lead to an increase in the Do
Something demands or a reduction in the Do Minimum demands). There is a difference of
opinion between the analyst and the reviewer, but we suggest that this difference may not be
overly critical

. There has also been discussion about the potential effects of cyclists using the MCRs on traffic; ie
would the MCRs cause delays to vehicles thereby decrease the reported benefits of the MCRs.
The extent and significance of this issue is unknown at this stage

o We previously noted that the benefits of the MCRs could be constrained by the various
impediments to cycling beyond the MCRs. The effects have not been quantified, but it has been
noted that even with a 5 year lag in benefit capture, a BCR of 4 would still be achieved even if

? New Zealand Transport Agency’s Planning and Investment Knowledge Base (PIKB) website
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benefits were 37% lower than anticipated, due to the constraints noted. Presumably this means
that a BCR of 5 would be achieved with a reduction of benefits of around 22% (this value of 5
now being required to justify a high priority rating (according to the categories as recently
redefined).

As a result, we conclude that the Benefit Cost Ratio can reasonably be assessed as 5 or more, which
would justify a high priority rating.

Yours sincerely

e Clek

lan Clark
DIRECTOR

Reference S:\ccex\005\L1A150202.docx - Harry Ormiston
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