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Abstract 

The impacts of bus priority on patronage are typically underestimated in transport demand 
modelling and economic appraisals. Multi-modal transport models generally reflect the 
travellers’ responses to changes in average bus service speed and frequency. However, the 
models are unable to reflect other aspects of improved performance and customer 
perceptions with the introduction of bus priority – chiefly the improved actual and perceived 
service reliability.  
We measure and delineate the effects of bus priority on patronage using recent Brisbane 
route-level data, finding those routes with more bus priority have substantially more 
patronage than can be explained by their higher speeds, service frequencies and catchment 
populations alone. 
We then translate these measured additional effects of bus priority into a multi-modal 
transport model to more fully reflect customer value-drivers than the standard approach of 
just adjusting average bus speeds. This approach is applied sequentially to a hypothetical 
bus priority project in Brisbane, demonstrating a substantial uplift in estimated patronage and 
economic benefits compared to the standard approach. 

1 Introduction 
Customers value many service aspects when deciding whether or not to travel by bus, 
including in-vehicle travel times, wait times, punctuality, reliability, crowding levels, 
cleanliness, lighting, wayfinding infrastructure and resulting comfort and perceived safety 
(Movement & Place Consulting 2022). Hence, projects that improve bus service reliability, 
such as bus priority, have the potential to materially improve patronage of bus services.  
Government policies generally seek to encourage public transport usage and reduce 
transport emissions, but budget limitations generally preclude expenditure on substantial rail 
programs (TMR 2019). Bus priority offers a relatively affordable approach to improving 
service frequencies and reliability. However, bus priority often requires the reallocation of 
road space (and attendant negative car user impacts), meaning the accurate measurement 
of positive bus patronage impacts is crucial in making an economic case for change. 
In multi-modal strategic transport models, such as the Queensland Government’s SEQSTM, 
Victoria’s VITM, or NSW’s STM, bus service attributes such as average route speeds and 
frequencies are explicitly modelled and reflect customer’s perceptions of in-vehicle journey 
time and wait times respectively (Figure 1). However, such models do not usually explicitly 
reflect other aspects of bus service quality which vary materially between those services with 
priority from those that run in mixed traffic. Specifically, compared to mixed traffic operation, 
bus services with priority are likely to have lower travel time variability and fewer missed 
trips, but may also (with co-investment) have better quality stops, including wayfinding 
legibility, cleanliness or lighting.  

https://australasiantransportresearchforum.org.au/
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Figure 1: Representation of bus priority in travel models and economic appraisals 

 
 
In mode choice utility functions of transport demand models, alternative specific constants 
(ASCs) are used to represent implicit customer perceptions of a mode relative to other 
modes, i.e. accounting for all service attributes not explicitly accounted for elsewhere in the 
model. For example, Balbontin, Hensher and Beck (2022) find that buses as a single mode 
are less attractive than other modes if each mode had the same price and travel times 
(Figure 2, which shows a higher per-trip disutility for the bus alternative). Strategic transport 
models typically do not classify bus priority services as a different mode to buses that do not 
use bus priority infrastructure (in part due to the way that routes usually have a mix of priority 
and mixed traffic running). As such, these models are unable to represent customer’s 
preferences for bus priority features such as better reliability, compared to standard bus 
services. This model limitation means that the modelled demand response to bus priority 
projects is underestimated.  
 
Figure 2: Customer utility perceived in multi-modal transport demand model.  

 
*Alternative specific constants (ASC) from Balbontin, Hensher and Beck (2022)  
 
To address this limitation, this work seeks to measure and delineate the effects of bus 
priority on patronage separately through econometric estimation to allow for ex-post 
implementation of these effects in demand models.  
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In the remainder of this paper, we present the statistical model of the effects of bus priority 
on patronage in Brisbane as a case study. We then outline the methodology to implement 
these impacts in Veitch Lister Consulting (VLC)’s Zenith strategic transport model of 
Southeast Queensland. Finally, we apply the methodology to a hypothetical bus priority 
project in Brisbane, quantifying the demand and economic outcomes. 

2 Impacts of bus priority on patronage 
We model the effect of bus priority on bus patronage for Brisbane as a pilot city with extensive 
bus priority networks, primarily as busways, which are roads that are strictly dedicated to bus 
use and physically separated from cars, protecting services on it from incursion. Brisbane also 
has some bus lanes, which are dedicated lanes that run alongside lanes for cars, for portions 
of a road.  

2.1 Model 
We  explore the effects of bus priority on bus patronage at the route level through statistical 
regression. To uniquely identify the effects of bus priority, that is the proportion of a route 
that is busway or bus lane (𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝), on route patronage (𝐷𝐷), we control for other important 
determinants of bus patronage (all of which are directly represented in multi-modal transport 
demand models): 
• Total population and employment catchment at each bus stop (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ℎ𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚) 
• Weekly service kilometres of each bus route (𝑉𝑉𝑉𝑉𝑉𝑉) 
• Average route distance between stops (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) 
• Average speed of the bus service during peak periods (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
Formally: 

ln(𝐷𝐷) =  β0  +  β1 · ln(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ℎ𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚) +  β2 · ln(VKT) + β3 · 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 +  β4 · ln(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) 
+ β5 · 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 +  𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

 
The dependent variable of route patronage, 𝐷𝐷, was log-transformed which allows for the 
resulting estimate of the bus priority regressor, β5, to be interpreted as a “constant elasticity”. 
This is a scale-invariant measure of the effect of bus priority provision as a percentage of 
route distance, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, on route patronage. This translates readily into  effects that can be 
applied to bus travel cost components in the strategic transport demand model. 
 
We identified potential biases from endogeneity in the formulation of the model: 
• Proportion of a route that is busway or bus lane, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 – there is a potential for 

reverse causality, that is, high levels of bus patronage on routes may drive investments 
into upgrading these routes with bus priority provisions. 

• Average speed of the bus service during peak periods, 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 – the perception of speed 
can vary based on proximity of the service to the CBD, as speeds are generally slower in 
high density areas. This could result in biased parameter estimates for 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝. 

 
We control for this risk of endogeneity by using the following instrumental variable 
regressions: 
 

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =  𝜂𝜂0  +  𝜂𝜂1 · 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝜂𝜂2 · 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 +  𝜂𝜂3 · 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟_𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 +  𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
       𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝛾𝛾0 + 𝛾𝛾1 · ln(𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)  +  𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟  

 
Where: 

• 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  is the number of competing bus trips for each route, 
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• 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  is the proportion of route that shares roads with other routes, 
• 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟_𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 is the route number, which indicates when a route travels on bus 

priority infrastructure, and 
• 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  is the route-centroid Euclidean distance from CBD. 

 

2.2 Model results 
The key result identified from the model is that bus priority has a strong and additional 
positive causal effect on bus patronage even after accounting for bus priority effects on bus 
service performance variables (service kilometres, average peak speed and distance 
between stops). Specifically, every 1%-point increase in a route’s bus priority coverage (i.e. 
busway as a proportion of route length) leads to a 1.1% higher ridership (Table 1). This 
means that customers perceive the product offered by bus services using bus priority 
infrastructure, such as its reliability, comfort or safety compared to mixed-traffic bus services, 
result in a more than one-for-one percentage point increase in patronage across the whole 
route. 
Table 1: Regression results 

Predictors Estimates Standard Error Statistic 
Intercept –3.60** 1.11 –3.24 
Total catchment [log] –0.29*** 0.04 6.65 
Weekly service kilometres [log] 0.97*** 0.03 30.37 
Average stop distance –0.31*** 0.09 –3.46 
Average peak speed† 0.88*** 0.24 3.62 
Bus priority† [log]  1.11* 0.45 2.48 
Observations  352  
R2 / R2 adjusted  0.821 / 0.819  
† Endogenous variable *p < 0.05    **p < 0.01    ***p < 0.001 

 
As a worked example, for a previously fully mixed traffic route that has bus priority 
introduced for 50% of its length would: 

• Increase average speed by say 30% in the AM and PM peak, which would yield a 
26% increase (30% × 0.88) in peak patronage (or say 20% additional daily 
patronage) 

• In addition, the increased appeal of the route due to bus priority yields a 55% (50% × 
1.1) increase in daily patronage, reflecting non-speed factors such as reliability and 
customer perceptions of the bus priority service compared to standard bus services. 
This suggests the missing effects of bus priority on patronage can be more than 
double the effects that are captured in strategic models. 

2.3 Data 
Open data covering all bus routes in southeast Queensland was filtered to focus on those 
whose geographic centre (centroid) is within 50km of the Brisbane CBD, where most of 
SEQ’s busways are situated (Table 2). Various other geospatial datasets were processed in 
Python to develop a set of variables for the regression. Variables were not normalised 
beyond taking natural logarithms as indicated in Table 1. 
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Table 2: Data used to estimate the effect of bus priority on bus patronage 
Variable Data source 

Annual bus patronage by route Queensland Government open data for 
December 2022 to November 2023 

Proportion of bus route that has bus priority Road network from OpenStreetMap (OSM) as at 
January 2024 

Population and employment in 500m walk 
catchment for each stop, aggregated by route 
(NB: Same catchments can count towards 
multiple routes) 

2021 population and employment from 
Queensland Government’s Statistician’s Office 
(QGSO2023)  
Walk network from OSM, January 2024 

Weekly distance of bus routes  TransLink General Transit Feed Specification 
(GTFS), October 2023 

Average distance between stops for each route GTFS, October 2023 

Average speed of the bus service by route GTFS, October 2023 

Number of competing bus trips GTFS, October 2023 

Proportion of route that shares roads with other 
routes 

GTFS, October 2023 
Road network from OSM, January 2024 

Route number GTFS, October 2023 

Route centroid distance from CBD GTFS, October 2023 

3 Expanding pathways for bus priority to impact demand in a 
multi-modal model 

This section presents the methodology used to implement the estimated bus priority impacts 
in a multi-modal demand model. 

3.1 Base model 
For this proof of concept, we used VLC’s Zenith model of southeast Queensland for 2016. 
We have chosen this model as it has been estimated and calibrated using the latest non-
COVID-affected Census data. The model validates well against 2016 observed traffic and 
public transport count data. For example, modelled bus boardings by route broadly align with 
observed volumes (Figure 3). 
On the supply side, the Zenith model includes various features, such as high resolution 
travel zones (over 4,600 across SEQ), full representation of the public transport services 
(and major road network) across 4 time periods over a working weekday.  
On the demand side, trip purposes and household types are disaggregated with each having 
different behavioural equations explaining their number of trips, destination choice and mode 
choices. Travellers choose between different road and public transport routes according to a 
range of variables, including out-of-pocket costs and perceived factors applied to average 
performance measures including in-vehicle, walking and waiting times and the levels of 
crowding on public transport services (each computed by time of day). 
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Figure 3: Zenith SEQ model-wide validation of daily bus passengers by route

 
Source: VLC, 2023, Model calibration and validation report, p. 54 
 

3.2 Implementation of statistical findings in demand model 
As with most multi-modal models, Zenith does reflect 2016 bus priority through the average 
bus speeds: routes run at free flow speeds along busways, but at highway congested 
speeds when in mixed traffic where no bus priority is available. However, the model does not 
explicitly relate the presence of bus priority to bus reliability performance, nor does it account 
for any other ways customers perceive the difference in ‘product’ between bus priority and 
bus lanes or busways (i.e. beyond average speed). 
Our aim in this work is to extend the effects of bus priority on route patronage. We do not 
attempt to explicitly measure the link between bus priority and reliability performance (and 
expanding the definition of trip level utility or generalised cost). Instead we incorporate the 
econometric findings (Section 2.1) into the model by incrementally adjusting bus service 
generalised costs at a route level in line with the incremental expansion of bus priority on 
each route. Specifically, we: 

1. Compute the percentage point change in the proportion of the route that has priority, 
(𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 as per Section 2.1) for each route between the Base Case and Project 
Case. For a given bus priority infrastructure change, the effect on bus routes can be 
highly heterogeneous (Figure 4) 

2. Translate statistical values (what demand response should be) into each route’s 
representation in the multi-modal model by computing the equivalent change in 
generalised cost for each route as a scale factor (Section 3.3) 

3. Apply this change in generalised cost for each route through scaling (components of) 
generalised cost, proportional to the percentage point change in 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (Step 1). 

This process ensures that the target demand change (drawn from real-world evidence in 
Section 2) is realised within the transport demand model, while also allowing for network and 
cross-modal effects. 
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Figure 4: Example calculation of percentage change in bus priority proportion for each route 

 
3.3 Translation of statistical model into transport demand model response 
The generalised cost elasticity of demand represents the sensitivity of the transport model 
demand to changes in generalised cost for a given mode. This informs the scale factor to 
apply to generalised cost to represent the impact of bus reliability and latent effects of bus 
priority. 
We estimate the model’s generalised cost elasticity of demand by measuring the change in 
model-wide total daily bus boardings (excluding interchanges) in response to factoring the 
following bus travel cost components by -10% for all bus routes in the model: 

• Wait time 
• In-vehicle travel time 
• Stop access, transfer, and egress penalties 

The following bus travel cost components were not adjusted: 
• Access, transfer and egress times – although they contribute to generalised cost, 

they are performed via walk, bicycle or car, rather than bus. Hence, a bus priority 
project does not have latent effects on this travel component. 

• Bus fares – in South East Queensland, public transport fares are calculated from the 
end-to-end journey, which could comprise multiple public transport modes. This 
means that isolating bus fares is difficult. 

• Crowding disutility – this currently cannot be proportionately factored without model 
development. 

A generalised cost of demand elasticity of -1.97 was estimated. This falls broadly within 
ATAP (2021) guidelines, which reports a short-run generalised cost elasticity of demand of -
1.0 in the peak and -1.5 to -2.0 in the off peak, and approximately double these values in the 
long run.  
The change in generalised cost to proxy for the predicted change in demand due to change 
in bus priority is computed via: 

∆ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 =  exp(1.11∙∆ 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 )−1 
−1.97 
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This means, for example, a 1.03% decrease in generalised cost will, all else equal, yield an 
extra bus demand boost in the model that is consistent with a 1%-point increase in bus 
priority. 
This formulation is then applied to all Project Case bus routes with changes in their 
proportion travelling on bus priority.  

4 Case study – Bus priority in Brisbane 
For this case study, we analyse the impact of a hypothetical bus priority project on Mains 
Road, Pinelands Road and Calam Road between the Pacific Motorway and Compton Road 
in Sunnybank. 

4.1 Base Case 
The Base Case model reflects road and public transport services as of 2016. The study area 
focuses on a 6km north-south corridor comprising 3 lanes of mixed traffic, 18 bus routes, of 
which 8 routes continue onto the existing South East Busway along the Pacific Motorway to 
the Brisbane CBD.  

4.2 Project Case 
In the Project Case, 1 mixed-traffic lane in each direction on Mains Road/Pinelands Road 
/Calam Road between the Pacific Motorway and Compton Road is converted into dedicated 
bus lanes (Figure 5). In this project scenario, all 18 bus routes that currently travel on this 
section of Mains Road are rerouted to use the dedicated bus lane. There is no increase in 
bus network service kilometres or frequency compared to the Base Case.  
Figure 5: Project Case location 

 
4.3 Results 
This section presents the results of the following 2016 scenarios: 

1. Base Case (Section 4.1), where buses in the Mains Road/Pinelands Road/Calam 
Road corridor operate at congested speeds in mixed traffic. 
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2. Project Case standard model, where the changes described in Section 4.2 are 
applied to the Base Case. Buses on new dedicated bus lanes on the Mains 
Road/Pinelands Road/Calam Road corridor are modelled at free-flow speed. This is 
how bus priority projects are typically implemented in strategic transport demand 
models. 

3. Project Case with factors, where the changes described in Section 4.2 are applied to 
the Base Case and customer perceptions of bus priority increases identified by the 
statistical model (Section 2) are implemented route by route (Section 3). 

4.3.1 Transport demand outcomes 
The Project Case standard model results in only an 0.1% increase (+500) in bus patronage 
model-wide (Table 3). However, when bus priority factors are applied to the Project Case, 
there is an 0.8% increase (+4,100) in bus patronage model-wide. The increase in bus 
patronage is mechanically a result of factoring down bus generalised cost components (in-
vehicle travel time, access and egress costs) as a proxy for customers’ perceptions of non-
speed improvements in service quality on the Project Case routes. 
On bus routes that benefit most from the bus priority project, a 47% increase in bus 
patronage is forecast when these factors are applied, compared to without the bus priority 
factors. This extra bus demand is drawn largely from rail and other bus routes (including 
through additional transfers discussed below), rather than mode shift from car. Daily car trips 
reduce by only 900 (0.01% decrease) in the with-factors model run relative to the standard 
model. 
Table 3: 2016 weekday SEQ network-wide results of bus priority project case study (% 
changes relative to Base Case) 

Weekday  Base Case Project Case 
standard model 

Project Case 
with factors 

Bus service kilometres 340,700 340,700 340,700 
Bus boardings 

484,800 
485,300 
(+0.1%) 

488,900 
(+0.8%) 

Bus* trips 
372,000 

372,300 
(+0.1%) 

374,300 
(+0.6%) 

Rail* trips 
233,800 

233,600 
(-0.1%) 

232,800 
(-0.4%) 

Public transport transfers 191,200 191,400 
(+0.1%) 

192,800 
(+0.8%) 

Car* trips 
8,158,100 

8,158,400 
(<+0.01%) 

8,157,500 
(<-0.01%) 

*‘Main mode’ trips, including those where another mode (e.g. car or bus) is used as part of the journey 
 
With the factors applied, PT transfers increase by 0.8% model-wide, with up to 30% 
increases in volumes on project corridor buses. This is because people switch from other PT 
modes such as the Beenleigh rail line onto the project corridor buses, to take advantage of 
the improved bus service quality on the Project Case routes, which continue onto the South 
East Busway towards the CBD (Figure 6). 
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Figure 6: PT volumes: Project with factors vs project standard model (2016, average weekday) 

 

4.3.2 Economic outcomes 
Under the standard transport demand modelling process, the resulting daily economic 
benefits for public transport (PT) users in the Brisbane GCCSA is only $14,300, while car 
users add a further $6,700 (Table 4). Total present value benefits could be in the order 
$30m-$50m (using approximate annualisation, growth and discounting profile). However, the 
capital costs of bus lanes and busways can be $10m to $100m or more per km, which 
suggests benefits could be below the costs.  
If anything, the car benefit results are relatively positive for a bus priority project that relies 
on reallocating road space. The negative effect of this reduction in road capacity appears to 
be more than offset by the estimating decongestion effect of the modest mode shift towards 
public transport from faster buses. In a broader sense, this result is illustrative of outcomes 
often seen in economic appraisals of smaller public transport infrastructure projects, where 
the importance of public transport user benefits can be somewhat overshadowed by any 
minor impacts on car users (due to the latter’s dominant mode share).  
When bus priority factors are applied to the Project Case, PT benefits more than triple, 
swamping the estimated car impacts. This reflects the significant benefits that current and 
mode-switching customers perceive from bus priority beyond average speed improvements 
on services. A more wholistic representation of the perceived benefits from bus priority 
projects supports a fairer assessment when considering investment prioritisations against 
other projects such as rail projects or road projects that primarily benefit car and truck users. 
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Table 4: Economic benefits of bus priority project case study vs Base Case, Brisbane GCCSA, 
(2016, daily) 

Weekday benefits* Project Case Project Case with factors 
PT user benefit hours 582 2,109 
PT user benefits ($Sept. 2023) 14,300 50,200 
Car user travel time benefit hours 305 259 
Car user travel time benefits ($Sept. 2023) 6,700 5,700 

*Benefits and disbenefits less than 1 minute are filtered out due to immateriality. 

5 Limitations and extensions 
5.1 Limitations 
This work is a proof-of-concept for representing the impact of non-speed factors of bus 
priority in a transport demand model. As such, we have not yet fully explored the modelling 
and economics results. This might include further investigation of the impacts on car user 
travel and resulting benefits or disbenefits across the model, or comparisons against project 
cost estimates in a cost-benefit analysis to understand the implications of increased PT 
benefits on overall project evaluation outcomes. 
We also have not tested model sensitivities to assumptions such as having no ‘distance 
decay’ across the route for customers’ perceptions of non-speed impacts of bus priority. This 
means that customers value an increase in bus priority by the same amount for journeys 
wholly on the new bus priority versus journeys where the bus traverses the new priority 
section earlier or later than the journey (which could be in mixed traffic).  

5.2 Extensions 
This work can be extended in several ways, such as: 

• Estimating relationships between bus priority, generalised cost and patronage in 
other cities to compare elasticities and understand the robustness of this metric. 
Other cities have a different mix of busways and bus lanes than SEQ, which may 
allow estimation of separate elasticities. 

• Estimating relationships between bus priority, generalised cost and patronage 
through alternative approaches. One option is through ‘event studies’ (reviewing the 
ex-post evidence of patronage changes following the introduction of new bus 
priority). A second option is via an uncalibrated base year transport model. Currently 
in a calibrated transport demand model, calibration factors will correct for some of the 
underestimation in bus patronage compared to observed data resulting from the 
demand model not distinguishing between customer perceptions of better service 
quality on bus priority services compared to standard bus services. This work has the 
potential to explicitly include the impact of increased bus priority by bus route as a 
modelled behavioural response. This is a more nuanced approach that may reduce 
the magnitude or quantity of calibration factors required for the model to validate well. 

• Implementation and testing using other strategic transport models. 
• Applying the bus priority impact scaling factor to the generalised cost components 

that were not modified in this project due to model limitations (Section 3.2). This will 
better reflect the increase in patronage predicted by the statistical model.  

• Applying the conventional and this enhanced methodology on prospective bus 
priority projects to understand the materiality of the patronage and benefit uplifts 
identified here in the context of investment decisions.  
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6 Conclusion 
Bus priority infrastructure improves travel times, as well as other aspects of travel that 
customers value, particularly reliability. In current transport demand models and economic 
appraisals, the value that customers place on bus service quality attributes provided by bus 
priority is not distinguished from standard buses, and hence its impacts are undervalued in 
infrastructure investment decisions. This paper provides a proof-of-concept of how non-
speed factors of bus priority can be represented in the demand model, reflecting the nuance 
of each affected bus route, compared to standard bus services. Even with the partial 
implementation of bus priority impacts in the case study presented, we find significant 
increases in bus boardings and user benefits, that are currently not captured in strategic 
transport demand modelling and economic appraisals. Including these impacts has the 
potential to materially change infrastructure investment decisions. 
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