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1 Executive Summary 

1.1.1 Christchurch City Council wants to provide the city with a connected network of safe 

and convenient cycle facilities which meets peoples’ travel needs. To assist this 

objective the Council commissioned QTP Ltd to develop a simple modelling tool that 

can be used to help target cycle network investment and maximise the potential 

benefits. This report provides the technical background to this tool. 

1.1.2 Use has been made of the Christchurch Assignment and Simulation Traffic (CAST) 

model, as the basis for a Christchurch Strategic Cycle Model (SCM). The SCM can 

be applied to help inform decisions regarding potential cycle corridor priorities. 

1.1.3 The SCM: 

o Uses simple modelling techniques to estimate the cycling demand throughout 

the greater-Christchurch conurbation (with an obvious focus on urban 

Christchurch itself). 

o Enables generation of high-level outputs that can illustrate, in a simple 

manner, the relative demand in alternative corridors such as sector-level 

potential cycle desire-line plots – or indeed assignment on alternative routes. 

o Provides the ability to estimate the overall potential economic, safety and 

public health benefits of alternative cycling investment strategies. 

 

What are the benefits of potential cycle facilities? How can these benefits be maximised? 
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1.1.4 The CAST model has been used as the foundation for the SCM because, in 

comparison to the more strategic-level Christchurch Transport Model (CTM) it: 

o Includes many more local roads, which offer available routes for cyclists 

o Offers a much finer system of ‘zones’. Zones are discrete geographical areas 

which transport models use to represent and aggregate travel demand. CAST 

represents the UDS area by some 1,400 zones, as opposed to around 430 for 

the CTM.  This is important in the context of modelling cycling with reasonable 

accuracy, because many cycling trips are relatively short in length. Given that 

trips within zones (‘intra-zonal trips’) are not reflected by assignment models – 

the use of a relatively large zone size, such as within the more strategic-level 

CTM, would potentially ‘miss’ many cycling trips on either existing or potential 

cycling networks. This is particularly relevant for young children who are, 

potentially, a target group of particular focus for encouraging uptake in cycling 

through more connected and safer facilities.  

o The existing CAST model 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 accurate information on traffic 

volumes and delays where this might affect potential cycle use. 

1.1.5 The model includes stages which account for trip generation, distribution, mode-split 

and assignment:  

1.1.6 Initial estimates are made of the scale of cycle travel demand (trip generation), based 

principally on land-use variables, such as population, jobs and school rolls1. The model 

may therefore be applied to future scenarios of these variables and thus account taken 

of anticipated or potential changes in the post-earthquake environment.  

1.1.7 Cycle trip generation is estimated for 4 principal purposes (Home-based work, Home-

based education, other home-based trips and Non Home-based trips), with Education 

trips being further sub-divided by institution level, given the significantly different trip-

making characteristics by age. 

1.1.8 The pattern of cycle demand is estimated through a model process called trip 

distribution. Within the SCM this distribution is based upon calibrated relationships 

which replicate observed data on actual trip length distribution, where this available 

(such as from Census Journey to Work data in the case of home-based work cycle 

trips) or from estimated distributions using other available sources. 

                                                
1
 Account is also taken of relative accessibility, where appropriate. 
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2006 Estimated Cycle Demand by Sector (note intra-sector movements are not shown) 

1.1.9 The routeing of cycle demand is estimated through a model process called trip 

assignment. In the SCM this process is performed using a modified version of the 

(vehicle-travel focussed) CAST model. The SCM base model uses the 2006 road 

network as a foundation - but with the addition of key cycle (only) links that were not 

required for the vehicle model, as shown below 

 

Cycle-only infrastructure additions to produce 2006 cycle network model 
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1.1.10 Assignment is done using a combination of the perceived ‘cost’ along alternative 

routes. This cost is a combination of time, distance and ‘other attributes’ – the latter 

being factors which may include perceptions of crash risk.  Assignment is done for 

each cycle trip purpose separately; enabling the differing potential perception 

weightings to different user-groups in a different fashion: For example, commuting 

cyclists are considered more likely to place a higher priority on directness. The diagram 

below shows how the modelled cycle volumes – indicated by bandwidths - compare 

against daily count estimates. 

 

2006 model of daily cycling demand (green), versus estimated counts (red) 

1.1.11 The SCM is of course not just about replicating existing cycling behaviour.  The 

calibrated base year (2006) models may be applied to potential future scenarios. This 

might for example include demographic scenarios which take into account the 

anticipated future changes in population and job scale and pattern, together with and 

cycle amd/or general road network improvements.  

1.1.12 Such assessments require another stage and feedback loop within the SCM, whereby 

the demand and pattern for cycling are affected by what is known as the ‘utility’ of 

travel. This is a model process called mode-split. The model uses what is known in 

technical jargon as an incremental mode-split model  (and essentially factors the 

product of a 3-step model being the initial estimate of cycle demands), taking into 

account the projected change in utility of travel for cycling – compared to that by private 

vehicle. This model is based on original research into cycling choice by Wardman et al, 

as adapted for the Australian context by Aecom Australia Pty Ltd.  

1.1.13 Through this model stage, for example, a perception that segregated cycle facilities are 

safer might lead to cycling as an option for travel being more attractive for travel 

between a particular zone to zone pair. Other factors in this choice might also include 

perceived real-term increases in fuel prices for non-cyclists, or increased congestion for 
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car travel. The combination of all these factors is accounted for and estimated within 

the SCM mode-split process. 

1.1.14 We have applied the SCM to an (illustrative) future Test Network in 2026. This 

assumes that segregated cycle facilities will be provided along key routes.  

 

Illustrative Segregated Cycle Path Additions for a 2026 Test model  
(Note Blenheim Road is a proxy for a Southern Railway cycleway and Main North Rd is a proxy for extension 

of the Northern Railway Cycleway) 

 

2026 Illustrative Test Model: Estimated resulting total daily cycling demand 
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1.1.15 The resulting total cycle demand forecast at the various stages of model projection can 

be summarised by the following figure: 

 

1.1.16 Many of the model processes inevitably make some fundamental assumptions. These 

may in time be reviewed, challenged or changed, and thus represent areas of potential 

future improvement, or sensitivity tests.  

1.1.17 One of the 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 area2) down to 9% (from a hierarchical elimination 

study undertaken in 1992 in Brisbane3). 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 appears to be a significant gap between 

the subset of the population that might 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. 

1.1.18 For the Illustrative Test (2026), shown by the right-hand demand estimate on the graph 

above, we have adopted an estimated figure of 30% as the (maximum) ‘trader-factor’ 

                                                
2
 Aecom Australia Pty Ltd. (2010) Inner Sydney Regional Bike Network: Demand Assessment and 

Economic Appraisal. 

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

Planning, Melbourne. 
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(from car). Whilst this is based on a dated hierarchical elimination study, undertaken in 

1982 in Germany4, which was based on commuting trips only and also may not reflect 

the potential 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 Sydney5. 

1.1.19 Existing and potential cyclists are a diverse group, with many individual motivators for 

choosing to cycle (or not) in the first place, let alone which routes they take. Any model 

which ‘aggregates’ such individual choices inevitably uses generalised assumptions. In 

many cases these assumptions are inevitably likely to be ‘wrong’ at an individual level. 

However, ‘on the whole’ such models seek to provide a reasonable approximation to 

the observed or anticipated behaviour of the target population – and most pertinently 

for planning purposes, need to respond (sensibly) to key variables, including 

demographic changes, but also potential policy interventions or levers.  

1.1.20 In these respects the authors believe that the SCM provides a sound foundation to 

assist future cycle network planning in Christchurch. 

 
 

                                                
4 Brög, W. (1982). The acceptance of polices to encourage cycling. Transportation Research Board, 

Washington, Socialdata, Muenchen, Germany. 
5
 It is perhaps also worth noting that surveys and analysis by Parkman et al. estimated a maximum 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. 




