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1 Executive Summary 

As part of a work programme of further analysis building from the Auckland Road Pricing 

Evaluation Study (ARPES), the Ministry of Transport has worked with the Auckland 

Regional Transport Authority (ARTA) to undertake more detailed work on passenger 

transport in the context of road pricing in Auckland.  The purposes of this work are to 

ascertain the extent to which current and planned passenger transport networks in 

Auckland can provide a reasonable alternative to using a private car to travel into the 

charged area.   

1.1 The role of PT in Auckland 
Car travel is the dominant mode in Auckland.  Given rising congestion costs, energy 

prices and harmful emissions, supporting this growth is unsustainable and planning 

documents in Auckland have identified that a step change to more sustainable modes is 

required.  ARTA has developed the Passenger Transport Network Plan (PTNP) as the 

implementation plan setting out the services, system wide measures (eg integrated fares 

and ticketing) and infrastructure required to achieve the passenger transport mode share 

target of 11% set out in the RLTS by 2016 (100 million passenger trips annually).  The 

PTNP will improve and simplify the passenger transport network, making it faster, more 

convenient and reliable for passengers to use.  The PTNP (with a level of service 

currently able to be funded) has been used as the base for the analysis set out in this 

report. 

1.2 Road pricing and PT 
From early in the study a decision was undertaken to focus on the central isthmus area, 

for two main reasons: 

 60% of all passenger transport trips in Auckland end in the area affected by the 
proposed charges (ie the area is well-serviced by passenger transport) 

 There are 36,000 trips to the CBD in the morning peak each weekday – 16% 
beginning within the CBD, 23% from the North Shore, 20% approx from the West 
and 18% from Manukau. 

The modelling undertaken for this study shows that road pricing is an effective 

complement to the plans to significantly increase the role of public transport in Auckland.  

The congestion scheme, as modelled in this study ( a $6 charge to enter the central city 

area), shows a strong improvement in public transport‟s mode share in the peak period 

from the 11% RLTS target to 15% of all trips across the region.  It also promotes an 

improvement in overall (region-wide) passenger transport travel times, due to reduced 

congestion resulting in higher road speeds and correspondingly higher PT road-based 

speeds., and an even stronger improvement in travel time to employment centres 

because of the dominance of the CBD for PT demand.  Road pricing will assist to make 

public transport even more effective in Auckland. 

1.3 PT as an alternative to paying the charge 
The charged area is made up of five main sectors: the CBD; the Newmarket / Parnell 

mixed area; Remuera; a southern part including Dominion and Mt Eden Roads; and the 
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western / Ponsonby area.  Analysis of the generalised cost and travel time to access 

these five sectors in the charged area has shown that: 

 Most parts of the region can access each of the five sectors in the charged area with 
a reasonable level of accessibility (some better than others).  Most of the region can 
access the CBD and Newmarket/Parnell with a good level of accessibility.  The PT 
cost that is plotted is the average cost of travel by PT to the traffic zones in each 
sector.  Given that it takes into account the time and money costs of using PT, the 
generalised cost is a widely used measure of PT accessibility.  The PT cost is the 
generalised cost (in cents) and includes fare and in-vehicle, waiting, access, egress 
and transfer time costs (converted to cents).   

 The modelling shows that, in the absence of pricing, the average generalised cost of 
travel in 2016 to regional growth centres by car and PT would be 507 and 676 cents 
respectively (in 2001 $).  PT is thus 1.33 times more costly than car travel in the non-
priced environment, but when the congestion charge is added the overall effect is 
that across the region (not just to regional growth centres), the generalised costs are 
approximately equalised.  That is, if a $6/day charge was implemented then most of 
the Auckland region would able to access all five sectors in the charged zone at 
approximately the same generalised cost  whether they chose a car trip or a PT trip.  
There are exceptions, that would be able to be addressed in a detailed design 
exercise, assuming that funds from the scheme would be applied to improving public 
transport.   

 On average, across the region, car trips to the charged area will be faster than PT 
trips.  The analysis undertaken in this study shows that, based on the modelled 
outcomes, PT is slower than using the private car, particularly on short distance trips 
because modelled car travel times do not have access, egress, wait or transfer time 
components (which for instance means there is no allowance for those that do not 
have a parking spot at their destination).  Longer distance trips result in PT times 
becoming more competitive.  The analysis does show that most of the northern and 
western parts of the region can access the charged area at approximately the same 
travel time as private car.  Zones close to the charged area can be accessed by car 
very quickly relative to PT, thus reflecting poor PT/car time ratios.  These zones 
potentially provide more of an opportunity for walking or cycling than PT. 

Should a scheme be adopted, the analysis above has shown that the main focus would 

need to be on improving relative travel times between car and public transport trips.  The 

structure of the PTNP, with RTN, QTN and LCN components, would not likely require 

significant revision, but any marginal re-design would focus on: 

 reducing interchange time 

 higher quality interchange 

 reducing wait time 

 providing more certainty around inter-connecting services. 

The main initiative, rather than re-design of the network, would be providing additional 

services, and making significantly more use of bus priority measures. 

A broad assessment of the level of passenger transport service increases required to 

mitigate the effects of charging was carried out, aimed at obtaining an indicative level of 

investment required to cater for trips that divert from car to PT once charging is 

implemented.  This broad assessment indicates that the PT mitigation would require in 

the order of 5% more service kilometres than the current PTNP services.  This shows that 

the PTNP network structure is likely to be robust in a priced environment (similar to that 

presented in this study), and that while localised PT improvements would be required to 

provide a real alternative to paying the charge, these are essentially marginal service 

level improvements. 
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1.4 Making PT succeed in a priced environment 
Looking to the future, should a decision be made to implement a road pricing scheme in 

Auckland), a detailed PT service design exercise would be required.  For that exercise, 

the ability of the PT services to provide an acceptable and attractive alternative to car 

users in a post charging regime would depend on some key factors: 

 Being able to plan and provide an integrated passenger transport network as set out 
in the PTNP. 

 Enhancing the ability to interchange (eg through integrated ticketing, seamless 
connections). 

 Being able to respond quickly and effectively to situations of overcrowding or low 
service levels. 

These imperatives for the PT system in a post charging regime are dependent on the 

procurement regime.  ARTA makes the point that, while the current Passenger Transport 

Management Bill goes a long way towards providing an effective regime, it considers that 

the regime proposed in its submission on the PTMB will provide the best procurement 

framework for ensuring that the PT network will be able to meet the needs of a post 

charging regime. 
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2 Introduction 

2.1 Purpose and objectives 
In March 2004 the New Zealand Cabinet requested the Ministry of Transport (the 

Ministry) to investigate the feasibility and desirability of road pricing on Auckland.  The 

results of that investigation, known as the Auckland Road Pricing Evaluation Study 

(ARPES), were published in March 2006.  After completion of ARPES, the Ministry 

developed a work programme to further explore the possibility for congestion charging in 

Auckland, and in particular to respond to a number of issues raised by submitters on the 

last study. 

As part of that further work programme the Ministry has worked with the Auckland 

Regional Transport Authority (ARTA) to undertake more detailed on passenger transport 

in the context of road pricing in Auckland.  The Ministry has developed two hypothetical 

road charging schemes for the purposes of this work: a revenue scheme and a 

congestion scheme (discussed in more detail below). 

The purposes of the passenger workstream (detailed in this report) are to: 

 ascertain the extent to which current and planned passenger transport networks in 
Auckland can provide a reasonable alternative to using a private car to travel into the 
charged area 

 identify the additional infrastructure and services required (if any) above what is 
planned to be funded and provided over the period (to 2016). 

Transportation model outputs have been provided by Auckland Regional Council (ARC), 

with additional material and analysis provided/undertaken by ARTA. 

This report has been jointly prepared by the Ministry and ARTA officials.  The report has 

not been approved by the ARTA Board. 

2.2 Schemes considered 
Two schemes have been considered: a revenue scheme and a congestion scheme: 

 The objective of the congestion scheme is to reduce congestion during the morning 
peak period within the highly congested Auckland central area.  The pricing 
philosophy is to charge all vehicles entering the scheme and those moving within the 
charged area during the period between 6 AM and 10 AM on weekdays (a $6 charge 
which is only paid once per day).  The scheme is based on the area scheme from 
the first stage ARPES study. 

 The objective of the Revenue scheme is to generate revenue for transport-related 
projects by charging users directly, while aiming to avoid negative social and 
economic impacts.  In this case road users are charged (a low $3 charge) for 
crossing the boundary in either direction.    

Geographically, both are based on the same boundary, as shown in Figure 1 on the next 

page.  The area inside the boundary is well served by current and planned passenger 

transport networks.  Detail on the characteristics of each of the schemes are contained in 

the ARPES 2007 Transport Modelling Report prepared by the Auckland Regional 

Council. 
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Figure 1: Location of Boundary 

 

 

2.3 Approach and methodology 
The following methodology was used in the analysis: 

 The Passenger Transport Network Plan (PTNP)
1
 networks and services (those that 

can be funded through existing and planned funding sources – eg regional fuel tax) 
were used as the base passenger transport networks for the analysis.  The 
components of the PTNP are discussed in more detail in section 5. 

 A decision was made early in the study to focus consideration of passenger 
transport as a „mitigation‟ of the charge on the congestion scheme only, with no 
specific focus on passenger transport for the revenue scheme.  The reasoning is that 
the revenue scheme is designed to have very minimal/no social impacts, and further 
that it is to be expected that the revenues collected from a revenue scheme would 
likely be expended, at least in part, on infrastructure and services that would improve 
passenger transport as an alternative to paying the charge.  Refer to Annex 1, which 
shows that the revenue scheme only shows small reductions in trips taken and small 
shifts to public transport. 

 In order to understand where additional passenger transport may be required ARTA 
and ARC worked together to identify key destinations within the congestion charging 
zone for trips originating both outside and within the charging zones.  This analysis 
identified five separate sectors within the charge zone that were then subject to more 
intense scrutiny. 

 The ARC then modelled the scheme, to produce the transportation outputs and the 
metrics identified above, for the areas that have been identified as requiring 
additional focus (for the congestion scheme only).  For each of the five sectors in the 
charge zone, assessments were undertaken of generalised cost to access each 
sector from different parts of the region by PT, and assessments of cost and time 
relativities between private car travel and PT travel in peak times. 

 Following a workshop to confirm any areas requiring additional passenger transport, 
the aim was for ARC and ARTA to work together to design, cost and then insert 

                                                      

1
 The Passenger Transport Network Plan prepared by ARTA 
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those services into the model, re-run the model, and draw conclusions on the 
reasonableness of passenger transport as an alternative.  In reality this exercise 
became a simple task to determine the percentage increase in service level required 
(because this level of detail analysis was not required at this stage of the study, and 
because the service design was shown to provide a reasonable alternative for the 
vast majority of trips to the charged area). 

2.3.1 Modelling 

The ARC was requested to provide transport modelling results to the Ministry, ARTA and 

the other consultant workstreams to assess specific issues related to the impacts of the 

proposed charging schemes.   

The transport modelling work undertaken by the ARC was required to assess the 

transport implications of each scheme, compared to a non-priced  option.  The ARC 

maintains and operates regional transport demand models, which are the basis for the 

ARPES modelling.  The Auckland Regional Transport demand model (ART) was adapted 

by the project consultants in 2005 to accommodate additional modelling requirements for 

the ARPES 2005 project.  This model is referred to as the Revised ART model (RART), 

which was handed over to the ARC on completion of the ARPES 2005 project. 

The RART model was retained unchanged and used in the ARPES 2007 update.   The 

actual schemes that were tested in the ARPES 2007 update were based on two schemes 

tested in the earlier ARPES project.  

2.4 Report Structure 
The report is structured as follows: 

 Section 1 provides an Executive Summary of the key conclusions of this analysis 

 Section 2 (this section) contains the purpose and objectives of the analysis, and the 
approach and methodology  

 Section 3 briefly discusses the passenger transport / mitigation analysis undertaken 
during the ARPES 2005, and its overall findings 

 Section 4 contains information on the growth in Auckland, and the key pressures to 
which current transport plans, including in particular passenger transport, are 
responding 

 Section 5 provides detail on the current and planned passenger transport 
infrastructure and services, and the base networks used in the modelling undertaken 
during the study 

 Section 6 discusses the key findings from the analysis undertaken, with a particular 
focus on the passenger transport options to five sectors within the charged zone, 
including the CBD 

 Section 7 sets out conclusions from the analysis, and a list of the issues that would 
need to be addressed during a more detailed scheme design process (if there was a 
decision to move to the next stage of analysis). 
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3 Findings from Previous Study 

3.1 Summary of findings from ARPES 2005 
The results of the Area scheme

2
 from the previous ARPES study assisted in assessing 

those parts of the region that required most focus to ensure that a reasonable passenger 

transport alternative can be provided.  . 

The previous ARPES study defined the following as key issues to address, and 

responses, for the area scheme: 

Impacts: 

 Of the schemes assessed in the ARPES Study 2005, the area scheme impacted on 
the highest number of households in the region, as all trips into and within the area 
during the 6-10 am period would be caught by the charge. 

 The heaviest impacts from the area scheme were seen to be concentrated on 
households located within or immediately outside the area. These locations 
generally coincide with the area of greatest benefit from the scheme, including 
improvements in air quality and amenity as a result of reduced traffic volumes. 

 In contrast to the isthmus-based cordon scheme assessed for ARPES, the high 
deprivation areas in the west and south were not greatly impacted by the area 
scheme. 

 The economic impact assessment suggested a moderate level of impact on 
business trips and transport costs as a result of an area scheme. This relates to the 
concentration of business activity in and around the central city. 

 The area scheme was considered to generate some impacts around the area 
boundary as a result of traffic that diverts around the area to avoid the charge. This 
would result in additional traffic on the boundary route, and other east-west routes 
further out. Some impact on local streets around the boundary might also occur 
unless this traffic was managed effectively. 

Approach to mitigation recommended: 

 The mitigation focus (particularly for the congestion scheme) would need to be on 
providing alternatives for vehicle trips into and within the area.  This would include a 
combination of public transport and walk and cycle improvements. 

 Many of these trips are already reasonably well served by public transport, but 
access to CBD fringe is often difficult, as is east-west travel within the area. There 
would also be a need to address public transport options for outbound trips from the 
area. 

 Specific attention to improving the walk and cycle environment within the area, and 
on routes entering the area would also be required. A significant switch to walk and 
cycle modes could be expected as a result of the charge. This could be encouraged 
by the provision of specific facilities such as cycle lanes and priority treatment at key 
locations. 

 There would be a need to improve travel conditions on the boundary route (St 
Lukes-Balmoral-Greenlane-Remuera) for all modes, to cope with the increased 
demand for traffic to avoid the charged area. This may need to be supplemented by 

                                                      

2
 The congestion scheme in this study is based on the area scheme from the previous study 
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selected local area traffic management schemes to prevent local rat-running in 
residential streets to the south of the boundary. 

3.2 Summary of Issues Raised in Submissions 
Of submitters who respond to the ARPES 2005, there was only limited support for 

congestion charging in Auckland.  But a number of submitters did not dismiss the idea 

outright.  Support was generally conditional upon one or more of the key issues for 

concern that were raised by submitters. Those of most relevance to the assessment of 

passenger transport as an alternative to paying the charge were as follows: 

 public transport – the need to provide a real and viable alternative in a low density 
environment, and for this to be in place prior to introduction of road pricing not 
funded progressively from road pricing revenues 

 affordability and social inequity – charges are regressive, i.e. a single charging 
structure disadvantages lower income households 

 exemptions sought for particular groups, particularly motorcycles and taxis but also 
those considered to be socially disadvantaged/vulnerable (cross-over with revenue 
treatment) 

 road pricing seen as a “last resort” option after all other alternatives exhausted, eg 
staggered education start times, traffic engineering solutions, incentives for freight to 
move to rail or travel outside peak hours (limited discussion on “complementarity” of 
some of these solutions) 

 equity from a regional (spatial) and socio-economic group level – i.e. making it clear 
which parts of the region or groups are more affected than others, who pays and 
who benefits. 

The responses showed that Aucklanders would be more willing to consider a charge if 

there were viable alternatives to private vehicles, that it wouldn‟t adversely affect certain 

groups of transport users and revenue would go back into transport. 

Some of these issues are being covered in the Travel Choices work, which is looking at 

the potential for non-passenger transport alternatives to paying the charge, but other 

issues have been considered in the analysis set out in section 6 of this report. 
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4 Growth in Auckland: the challenge 

4.1 Introduction 
The transport network in Auckland is under increasing pressure because of the growth of 

Auckland, both in terms of population and employment.  This section provides context on 

the growth challenge, discusses the role of the Auckland Sustainability Framework, and 

contains some commentary on some of the challenges set by draft targets contained in 

the recently-released update to the New Zealand Transport Strategy. 

4.2 Growth 
Auckland‟s population is expected to grow by the equivalent of the Wellington region 

population by 2026, based on consistent population growth trends of 1.5 to 2% per 

annum.  Population in Auckland will grow to around 2 million people by 2041.    

Figures 2 and 3 below show the anticipated distribution of the population and 

employment growth and the way in which the Rapid Transit Network and Quality Transit 

Network components of the public transport network in Auckland respond (discussed in 

detail in the next section).   

Figure 2: Auckland Region Population Growth 
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Figure 3: Auckland Region Employment Growth 

 

 

Figure 4 below shows the growth in travel to work by different modes in Auckland up to 

the last census.  Clearly car travel is the dominant mode.  Given rising congestion costs, 

energy prices and harmful emissions, supporting this growth is unsustainable and 

planning documents in Auckland have identified that a step change to more sustainable 

modes is required. 

Figure 4: Census Journey to Work Trends 
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The central isthmus and Central City area do, however, present a less car-driven picture.  

For the journey to work Figure 5 below shows the mode of travel for trips which have a 

destination in each of the 13 sectors of the region defined by the RLTS. The areas best 

served by passenger transport and where PT use is highest, are the Isthmus and the 

Central City in particular.  Nevertheless, even in the Central City area more than 70% of 

journey to work trips are by private car. 

Figure 5: Commuting modes for final destinations in RLTS sectors – 2001 Census 
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On the next page, Figure 6 shows the mode of travel for trips which originate from each 

of the 13 sectors of the region defined by the RLTS.  Clearly people travelling from the 

Central City Area (CCA), which is the section falling primarily within the proposed 

charging zone have the lowest car dependency and highest propensity to walk, cycle and 

use passenger transport. 

Figure 6: Commuting modes originating from RLTS sectors – 2001 Census 
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4.3 Auckland Sustainability Framework 
The Regional Growth Forum endorsed the Auckland Sustainability Framework as the 

overarching sustainability framework for the Auckland region at its meeting on 5 

September 2007.  

The Auckland Sustainability Framework is a 100 year framework to ensure that Auckland 

works towards becoming a sustainable city-region.  The Framework identifies five 

sustainability challenges or „forces of change‟ that will influence the Auckland region into 

the future (climate change, doing more with less, global economic change, managing 

population and demographic change, addressing disadvantage). The Framework sets out 

eight long-term sustainability goals: 

 A fair and connected society 

 Pride in who we are 

 A unique and outstanding environment 

 Prosperity through innovation 

 Te Puawaitanga o Te Tangata 

 A quality compact urban form 

 Resilient infrastructure 

 Effective, collaborative leadership 

To meet the sustainability challenges and achieve the goals, eight fundamental shifts in 

thinking, planning, investment and action are also identified in the Framework: 

 Put people at the centre of thinking and action 

 Think in generations, not years 

 Value Te Ao Maori 

 Activate citizenship 

 Create prosperity based on sustainable practices 

 Reduce our ecological footprint 

 Build a carbon neutral future 

 Integrate thinking, planning, investment and action 

The new Forum will have an ongoing role in the stewardship and application of the 

Auckland Sustainability Framework as a framework to guide policy development and 

decision-making processes. This includes providing political direction and guidance to 

applying the sustainability goals and shifts. It is anticipated that the One Plan programme 

development will form an important mechanism to identify practical and tangible projects 

that will help to achieve the region‟s sustainability goals as outlined in the Auckland 

Sustainability Framework. 

4.4 UNZTS Targets 
The Government recently released an update to the New Zealand Transport Strategy, 

which contains a number of targets for the transport sector.  The one of most relevance to 

this report considering public transport is as follows: 
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Increase the public transport mode share of peak hour travel (journeys to work) in 

Auckland, Wellington and Christchurch from an average of 9 percent to 20 percent and 

work with each region to optimise peak hour travel targets. 

The updated NZTS document also sets a target of 30% of journeys in the morning peak 

to be undertaken by active modes.  The table below compares the current shares in the 

peak to the targets for 2040. 

Table 1: UNZTS Targets 

 

Morning Peak Mode Shares (person trips) 2006 2040 Targets 

Car 79% 50% 

Passenger Transport 7% 20% 

Active modes (walk and cycle 14% 30% 

 

ARTA has undertaken some analysis of what achieving these targets requires in 

Auckland.  The targets represent a significant increase from current levels but are 

comparable to Sydney public transport use for the journey to work (21 percent) and are 

not far above Melbourne and Brisbane (14 percent).  Achieving this target will require 

significant investment in passenger transport infrastructure and services, starting now 

and going, in ARTA‟s view, beyond the “rapid growth” scenario identified in the ATSAP 

process.   

Taken together, the targets for increasing the person trip share of active modes and for 

PT imply almost no growth in peak period car travel in Auckland in 2040, as shown in 

below in Figure 7.   

 

Figure 7: 2006 and 2041 Morning peak period travel demand 

Morning peak Period Person Trips 2006-2041 UNZTS Targets
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This in turn implies that the current urban roading network is likely to cope relatively well 

with the 2040 traffic levels, assuming some improvements to efficiency through new 

technology such as Real Time Information Systems and providing linkages for 

commercial and freight traffic.  Hence if the targets are to be achieved, new roading 

beyond current plans to complete the strategic network may not be a priority for funding 

relative to developing the PT and active transport networks.   

The extent to which road pricing could assist in achieving these targets is discussed later 

in the report. 
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5 Current and planned PT services and infrastructure 

5.1 The Passenger Transport Network Plan 
The Passenger Transport Network Plan (PTNP) is the implementation plan setting out the 

services, system wide measures (eg integrated fares and ticketing) and infrastructure 

required to achieve the passenger transport mode share target of 11% set out in the 

RLTS by 2016 (100 million passenger trips annually).  The PTNP will improve and 

simplify the passenger transport network, making it faster, more convenient and reliable 

for passengers to use.  The PT network is based around: 

 Rapid Transit Network (RTN) provides direct frequent services linking the CBD to 
the regional growth centres.  The defining characteristic of the RTN is that it 
operates separate to road traffic and is unaffected by congestion.  Its main function 
is to provide congestion relief and regional accessibility supported by high quality 
Interchanges. 

 Quality Transit Network (QTN) connects regional centres to each other along high 
density ferry and roads with high levels of bus priority measures on which services 
can be operated at high frequencies and high levels of reliability. 

 Local Connector Network (LCN) which provides for regional coverage, connects 
suburbs to local centres and provides feeder services to QTN and RTN 
interchanges. 

 Targeted services which serve niche markets and special needs such as Total 
Mobility programme and school bus services. 

Figure 8 shows the RTN and QTN networks and Figure 9 shows the anticipated supply 

and utilisation of the RTN, QTN and LCN networks.  Highlighted is the coverage of the 

LCN network and the high level of demand on the RTN. 

Figure 8: 10 Year Rapid and Quality Transit Network Plans 
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Figure 10, Figure 11 and Figure 12 show the frequency and location of the networks.  

These networks are supported by system wide measures, especially integrated fares and 

ticketing and also real time information. 

Figure 9: 10 Year Plan RTN, QTN and LCN Networks 

 

 

Figure 10: Rapid Transit Network 
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Figure 11: Quality Transit Network 

 

 

Figure 12: Local Connector Network 
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The benefits of achieving the passenger transport mode share target of 11% and 100 

million passenger transport trips by 2016 are to increase the accessibility of the major 

regional growth centres to population – crucial for firms for employment and market 

penetration reasons.  This is shown in Figure 13. 

Figure 13: Population within 30 Minutes Travel of Key Centres by PT 

 

 

 

Figure 14 and Figure 15 on the next page show that a second key benefit of the PTNP is 

that there will be increased accessibility to passenger transport services, especially for 

those living in areas of higher deprivation.  Figure 12 shows that there is a high level of 

overlap between the RTN and QTN networks, which will be a focus for both infrastructure 

and service improvements. 
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Figure 14: PT Accessibility Index Compared to Deprivation 

 

 

Figure 15: PT Accessibility Index Compared to Deprivation, with PTNP Services 
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When compared to what could be expected if the current 7% passenger transport mode 

share was maintained in 2016, the economic, environmental and health benefits of 

achieving an 11% mode share by 2016 are likely to be
3
: 

 Reduced congestion costs to road users of $200M per annum 

 Reduced need to build more roads 

 Greenhouse gas emissions reduced by 175,000 tonnes per annum 

 Over 50 million fewer litres of fuel consumed each year. 

5.2 Base Passenger Transport Services used in the analysis 
The passenger transport network used in the modelling for this study reflects the latest 

Passenger Transport Network Plan (PTNP) developed by the Auckland Regional 

Transport Authority as at October 2007 (funded services).  The PTNP services differ from 

the previous services used in the 2006 study, the RLTS High PT option.  Generally the 

PTNP has fewer services and requires more passenger transfers.  Reasons for this are: 

 The 2005 RLTS did not optimise service designs 

 There has been good progress finalising plans to implement integrated fares and 
ticketing, which has been introduced on the newly opened Northern busway. 

 The PTNP is structured around the high level Rapid Transit Network (RTN), the 
Quality Transport Network (QTN)  and supported by the Local Connector Network 
(LCN). The RLTS option did not have a tiered service design. 

 Funding constraints (the $700M shortfall in funding Opex to 2016) have been 
acknowledged in the PTNP service design used in the modelling. 

5.2.1 2016 AM Passenger Transport Services 

The 2016 AM peak period passenger transport (PT) services are shown in Figure 16.  

The widths of the bands along each modelled road link are proportional to the number of 

PT vehicles using the link (bandwidth plot).  The service pattern shown is the ARTA 2016 

PTNP network, as at October 2007, and corresponds to the funded level of services.  The 

service design is constant in all the schemes tested.  Overall, the highest service level is 

to (AM peak) the Auckland CBD. 

                                                      

3
 Figures provided by ARTA 
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Figure 16: 2016 AM Passenger Transport Service Frequencies (PTNP) 

 

5.2.2 2016 AM Passenger Transport Volumes 

The 2016 AM peak period passenger transport (PT) volumes, without charging, are 

shown in Figure 17 by means of bandwidths.  Dominant passenger flows occur along the 

Northern Busway, the western and southern railway system, Great North Road, SH16 

and Great South Road. 

Figure 17: 2016AM Passenger Transport Volumes 

 

5.3 Further developments 
For the purposes of this study the „funded‟ PTNP has been used (ie the level of services 

able to be provided within expected funding levels).  ARTA‟s full PTNP has a funding gap 

of around $700 million.  ARTA has advised that the structure of the networks remains 
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consistent (ie RTN, QTN and LCN), but if more funding was available higher service 

levels would be provided.   

The PTNP also indicated future development and extensions of the Rapid Transit 

Network.  The most significant future rapid transit project is the extension of the rail tunnel 

from Britomart under the CBD to connect with the western line in the vicinity of Mount 

Eden Station.  This loop addresses two key constraints: 

 The limit on the number of trains that can use Britomart Station 

 The lack of penetration of the CBD by rapid transit. 

Constructing the tunnel would allow increased frequencies on the rail network, enhancing 

the accessibility of the CBD and all other regional centres served by rail.  It would also 

enable the extension of rail rapid transit to other parts of the region, and provide for 2 new 

stations in the CBD.  Work has begun on protecting this corridor through the CBD. 

ARTA also has several other development exercises underway as extensions to the PT 

networks modelled in this study (not included in the modelling undertaken in this study): 

 ARTA is completing an investigation into extending the rail network to Auckland 
International Airport.  Preliminary findings show that rail will be justified and work has 
begun to protect the corridor. 

 The significant early success of the Northern Busway has accelerated plans to 
protect the Northern extension of the busway within the SH1 corridor. 

 The AMETI project has indicated the need to plan for and protect for rapid transit in 
the Southeast of the metropolitan area.  ARTA has initiated this work. 
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6 Findings: Public Transport as an alternative 

6.1 Introduction 
This section sets out the analysis undertaken to determine the extent to which public 

transport provides an alternative to paying the charge under a road pricing scheme.  Note 

that the analysis has only been undertaken for the Congestion Scheme. 

6.2 Areas for focus 
From early in the study a decision was undertaken to focus on the central isthmus area, 

for two main reasons: 

 60% of all passenger transport trips in Auckland end in the area affected by the 
proposed charges (ie the area is well-serviced by passenger transport) 

 There are 36,000 trips to the CBD in the morning peak each weekday – 16% 
beginning within the CBD, 23% from the North Shore, 20% approx from the West 
and 18% from Manukau. 

These reasons are illustrated in Figure 18 and Figure 19 below. 

Figure 18: Trip Attractions 

 

 

Figure 18 shows that the Central City Area has by far the greatest number of passenger 

transport trips with destinations in the area, compared to other parts of the region. 

Figure 19 on the next page illustrates where the trips that have destinations in the Central 

City Area originate.   
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Figure 19: Origins for Trips with a Destination in the Central City 

 

 

6.2.1 High demand/generalised cost 

The study also considered those areas where an additional focus on passenger transport 

might be required.  In order to assess and compare the relative accessibility and potential 

demand by car and passenger transport to the study area, a simple model was 

developed as shown in Figure 20. 

Figure 20: PT accessibility and potential demand 

 

                                                           High 

                                                               

 

 

 

                   Low                                                                                            High 

Level of PT Accessibility 

 

 

                                                             Low 

                                         Potential demand by car users 

In Figure 20 passenger transport accessibility to the study area is measured along the 

horizontal axis and potential demand for PT by users once the change is in place along 

the vertical.  Four quadrants can be identified: 

 Low levels of PT accessibility.  High potential demand by car users post charging 
regime – areas falling in this quadrant would require significant improvement of PT 
services once the charging regime is in place. 

1 2 

3 4 



 
 

Page 25 

Auckland Road Pricing Study  

O:\POLICY\Land\AUCKLAND\Auckland road pricing work programme\Auckland road pricing research 2008 
reports\ARTA - AKL Road Pricing - Putlic Transport - June 08.doc  

   23/04/09 10:08 2 

 

 High levels of PT accessibility and high potential demand by car users post a 
charging regime.  Areas falling in this quadrant are well served by passenger 
transport and little intervention is required other than monitoring to ensure there is 
sufficient PT capacity to meet demand. 

 Low PT accessibility, low potential demand.  No intervention is likely to be required 
for areas falling in this quadrant. 

 High PT accessibility, low potential demand.  There is the potential to rationalise 
service levels for areas in this quadrant and reallocate resources to areas falling in 
quadrant 1. 

This process would need to be followed in any detailed scheme design process.  In 

actuality this study was able to take a broadly regional approach to show the extent to 

which PT provides an alternative.  In the sections below a number of different plots are 

used to show the level of accessibility. 

6.3 General Indicators 
Table 2 below shows the general indicators from the modelling undertaken by ARC of 

relevance to the consideration of PT as an alternative. 

Table 2: Model Results - 2016AM, Passenger Transport 

 

Item Unit Base 
Congestion 

Scheme 

Pricing  
No Pricing 

Area Scheme, 

$6 

PT services  PTNP PTNP 

PT Mode Share % of total trips 11.2 15.0 

Average PT Pass Travel Time mins 60.7 57.1 

PT Travel Time to Employment Centres mins 49.6 42.5 

 

The indicators show: 

 A strong improvement in mode share in the peak period from the 11% RLTS target 
to 15% 

 Some improvement in overall (region-wide) passenger transport travel times, due to 
reduced congestion resulting in higher road speeds and correspondingly higher PT 
road-based speeds.  

 A stronger improvement in travel time to employment centres because of the 
dominance of the CBD for PT demand. 

6.4 Detailed sector analysis 
There was a concern that the effects of charging within the charged area would be 

dominated by the Auckland CBD as it has high levels of road and passenger transport 

access relative to other parts of the central (charged) area of Auckland.  The charged 

area was split into five sectors to test whether or not the CBD dominated model results 

(for example due to its high level of PT service), as shown in Figure 21.  The sector 
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numbers are shown in boxes while the un-boxed numbers are the RART model zone 

numbers.   

A number of travel time and cost parameters were checked to see if there was any 

differentiation between the five sectors in the charged area.  These include an analysis of 

trip origins and destinations, the absolute and relative travel costs, and relative travel 

times to each sector.  The assessment was based on the Congestion scheme.  The data 

was plotted to provide a visual overview of issues or problems 

Figure 21: Detailed sector analysis in charged area 

 

 

1 

2 

3 

4 

5 

 

Key points to note on the five sectors: 

 Sector 1 is the CBD, mainly employment with significant RTN and QTN PT services.  
It is the most accessible part of the study area by all passenger transport modes to 
the rest of the region with direct RTN and QTN services to all parts of the region 
terminating at major interchanges, such as Britomart, Albert Street and Midtown. 

 Sector 2 is the Newmarket / Parnell mixed area which has good PT  It is well 
connected to the rest of the region with direct RTN and QTN services passing 
through.  Newmarket is the most accessible rail station in the region in terms of 
population within 30 minutes travel time by rail and by 2016 a new station will be 
opened in the vicinity of Parnell.  The Central Connector bus corridor passes through 
this zone. 

 Sector 3 Remuera is mainly residential with radial PT services.  This sector is 
connected to the rest of the study area via QTN and LCN services – mainly cross 
town routes such as the 007 service and QTN routes running along Remuera Road.  
There is reasonable direct connectivity to the east of the region but transfers would 
be required to access most other parts of the region. 

 Sector 4 is the south part of the charged area, mainly residential with radial PT 
services.  This sector is well connected to the CBD with radial QTN services along 
Dominion and Mt Eden Roads and to the West by the RTN rail service.  RTN and 
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QTN services along the Southern rail network and Great South Road provide good 
connectivity to the south. 

 Sector 5 is the western / Ponsonby area with good PT along the south edge.  This 
sector is well-connected to the North by QTN services running along Ponsonby 
Road and a very high level of QTN services along Great North road to the West and 
Northwest of the region.  Cross town services also provide good PT access to the 
East and Central Isthmus. 

Analysis of the extent to which PT provides a reasonable alternative to paying the charge 

in each of these sectors is set out below.  Note that all the discussions below refer to the 

2016 AM peak period travel demands (7 – 9 AM). 

6.5 Comparison of PT travel costs between areas 
The aims of this analysis were to determine if there were any differences in the costs of 

passenger transport (PT) travel to each of the five sectors and to see if any zones, or 

clusters of zones, exhibited higher than expected costs.  This would assist in identifying 

areas that may have a reduced level of PT services or lower levels of accessibility that 

could be targetted for service improvements.   

The PT costs of travelling from each traffic zone in the region to each of the five sectors 

making up the charging area was plotted.  The PT cost that is plotted is the average cost 

of travel by PT to the traffic zones in each sector.  Given that it takes into account the 

time and money costs of using PT, the generalised cost is a widely used measure of PT 

accessibility.  The PT cost is the generalised cost (in cents) and includes fare and in-

vehicle, waiting, access, egress and transfer time costs (converted to cents).  Data for 

each sector is plotted separately (thus there is a set of five sector plots for each 

parameter assessed). 

The PT costs have been plotted as dots at the origin zone of the trips, coloured according 

to three cost bands, those with costs less than 500 generalised cents (green), those 

between 500 and 1000 (yellow), and those greater than 1000 (orange). The average 

generalised costs of travel across the region in 2001 were 350 cents by car and 950 

cents by PT. The first range threshold, 500 cents, thus is roughly half the average PT 

cost and the second, 1000 cents, roughly the average PT cost.  The destination zones in 

each sector‟s plot are represented as green squares. 

The absolute generalised cost of PT travel to each of the sectors in the charged area is 

shown in Figure 22, Figure 23, Figure 24, Figure 25 and Figure 26 below. 
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Figure 22: Sector 1 PT Costs (Generalised cents) 

 

Key observations: 

 Sector 1 zones are highlighted as green squares.  The PT costs from each zone to 
Sector 1 zones (averaged) are plotted at the origin zone as coloured dots.  The 
colours represent ranges of costs. 

 Most zones in the region can access Sector 1 at a generalised cost (GC) of less than 
1000 cents.   

 Zones within about 7.5km of the CBD can access the CBD at a GC of less than 500 
cents. 

Figure 23: Sector 2 PT Costs (Generalised cents) 
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Key observations: 

Sector 2 zones are highlighted as green squares.  The PT costs from each zone to 

Sector 2 zones (averaged) are plotted at the origin zone as coloured dots. 

Most zones in the region can access Sector 2 at a generalised cost (GC) of less than 

1000 i.e. Sector 2 is reasonably accessible by Passenger Transport to most of the region.   

Zones within about 4km of the CBD can access the CBD at a GC of less than 500. 

Figure 24: Sector 3 PT Costs (Generalised cents) 

 

Key observations: 

 Sector 3 zones are highlighted as green squares.  The PT costs from each zone to 
Sector 3 zones (averaged) are plotted at the origin zone as coloured dots. 

 Most zones in the region can access Sector 3 at a generalised cost (GC) of between 
500 and 1000. 

 Only zones in the east Isthmus to CBD corridor and zones in the CBD can access 
Sector 3 at a GC less than 500. 

 One of the issues to address in this sector might be to consider improving 
connections across the motorway to rail, and perhaps Remuera Rd bus priority 
measures.  However, there are in reality few important destinations in this sector, 
and not significant employment. 
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Figure 25: Sector 4 PT Costs (Generalised cents) 

 

Key observations: 

 Sector 4 zones are highlighted as green squares.  The PT costs from each zone to 
Sector 4 zones (averaged) are plotted at the origin zone as coloured dots 

 Most zones in the region can access Sector 4 at a generalised cost (GC) of between 
500 to 1000. 

 Only zones in Sector 4 and the CBD can access Sector 4 at a GC less than 500. 

Figure 26: Sector 5 PT Costs (Generalised cents) 

 

Key observations: 

 Sector 5 zones are highlighted as green squares.  The PT costs from each zone to 
Sector 5 zones (averaged) are plotted at the origin zone as coloured dots. 
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 Most zones in the region can access Sector 5 at a generalised cost (GC) of less than 
1000. 

 Access to Sector 5 is not as good as for Sectors 1 and 2 but is better than for 
Sectors 3 and 4. 

6.6 Comparing travel costs between modes 
The aim of this analysis was to determine if there were any zones or areas where the 

costs of passenger transport (PT) travel relative to car travel were high.  This would assist 

in identifying areas that may have a reduced level of PT services or lower levels of 

accessibility that could be targeted for service improvements.  As there are likely to be 

zones that have low PT service levels, for example due to low levels of demand, this data 

was superimposed onto the total person trip demand in each zone.  This highlights zones 

with high relative costs and high potential demand, which can then be targeted for PT 

service improvements in order to mitigate the effects of the charging scheme.   

The ART model was initially based on 1991 data.  The ART and RART models were re-

based to 2001 cost and travel data and this is the current base.  All generalised travel 

costs (vehicle operating costs, fares, etc) use 2001 values.  Values of time were derived 

from 2004 survey data and adjusted to 2001 levels. 

The PT costs of travelling, relative to the cost of travelling by car (as a ratio), from each 

traffic zone in the region to each of the five sectors making up the charging area was 

plotted.  The PT and car costs that are used to calculate the ratio are the average costs 

of travel to the traffic zones in each sector. 

The car driver cost is the travel time plus the vehicle operating cost and parking cost plus 

the road pricing charge (converted to cents).  Parking costs (2001 base year costs) are 

applied to trips ending in areas that charge for parking, including the CBD, Takapuna and 

Manukau CBD.  The average cost paid by each car trip is applied to the car generalised 

cost.  This cost is relatively low as only about half of the car travellers actually incur a 

direct parking cost, the remainder having either free parking, company parking, using 

company vehicles, etc.  In RART the parking cost is applied 50/50 to the car driver / car 

passenger and the daily parking cost is applied to the AM peak trip (in ART the car driver 

pays all the parking cost).  In this analysis of the Congestion scheme a charge of $6-00 is 

added to all trips that are charged. 

The PT cost that is plotted is the average cost of travel by PT to the traffic zones in each 

sector.  PT cost is the generalised cost (in cents) and includes fare and in-vehicle, 

waiting, access, egress and transfer time costs (time converted to cents).   

A second set of information, the total person trips starting in each zone travelling to the 

sector (demand), has been plotted as vertical bars (chimneys).  The height of the 

chimney is proportional to the number of trips. 

Data for each sector is plotted separately (thus there is a set of five sector plots for each 

parameter assessed). 

The PT/car travel cost ratios have been plotted as dots at the origin zone of the trips, 

coloured according to three cost bands:  

 Ratio 1 means PT costs are less than 1.5 times car costs (green); 

 Ratio 2 means PT costs are between 1.5 and 2.5 times car costs (yellow); and  

 Ratio 3 means PT costs are more than 2.5 times car costs (orange). 
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The average generalised cost of travel in 2016 to regional growth centres by car and PT 

were 507 and 676 cents respectively.  PT is thus 1.33 times more costly than car travel.  

The overall regional ratio in 2001 was 2.7 (including non-growth centres), which indicates 

that the proposed (2016) PTNP services improve PT costs significantly.  The lower 

threshold ratio of 1.5 was selected as this would identify zones where it was unlikely that 

PT improvements would be required.  The upper ratio of 2.5 was selected as this would 

represent 2001 PT cost levels, which indicates zones where little improvement since 

2001 would be evident. 

The destination zones in each sector‟s plot are represented as green squares. 

The generalised cost of PT travel relative to car to each of the sectors in the charged 

area are shown in Figure 27, Figure 28, Figure 29, Figure 30 and Figure 31, below. 

Figure 27: Sector 1 Relative PT/Car Costs (Generalised cents) 

 

Key observations: 

 Most zones in the region can access Sector 1 by PT at a generalised cost (GC) 
approximately the same as that of car costs (Ratio 1), mainly due to the good PT 
services to Sector 1 and the charge incurred by car users. 

 The highest numbers of person trips to Sector 1 start in the Isthmus, North Shore 
south and Waitakere (taller (red) chimneys) 

Sector 1 

Sector 1 

High demand, 

except south 

Low PT costs 

(due to charge) 
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Figure 28: Sector 2 Relative PT/Car Costs (Generalised cents) 

 

Key observations: 

 Most zones in the region can access Sector 2 by PT at a generalised cost (GC) 
approximately the same as that of car costs (Ratio 1), mainly due the good PT 
services to Sector 2 and the charge incurred by car users. 

 The highest numbers of person trips to Sector 2 start in the central and east Isthmus 
and the CBD (taller (red) chimneys) 

Figure 29: Sector 3 Relative PT/Car Costs (Generalised cents) 

 

Key observations: 

 Most zones in the region can access Sector 3 by PT at a generalised cost (GC) 
approximately the same as that of car costs (Ratio 1), mainly due the good PT 
services through Sector 3 and the charge incurred by car users. 
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 The highest numbers of person trips to Sector 3 start in Sector 3 (taller chimneys) 
but overall demand is low. 

Figure 30: Sector 4 Relative PT/Car Costs (Generalised cents) 

 

Key observations: 

 Most zones in the region can access Sector 4 by PT at a generalised cost (GC) 
approximately the same as that of car costs (Ratio 1), mainly due the good PT 
services through Sector 4 and the charge incurred by car users. 

 The highest numbers of person trips to Sector 4 start in the Sector 4 (taller 
chimneys), the CBD and the west Isthmus but overall demand is not high 

 There is a cluster of zones around the western part of Sector 4 that exhibit high 
relative PT costs.  This is due to the PT network connections and some boundary 
effects at the charging area boundary generating high relative PT costs.  Car costs 
will be low in this area.  This is considered to be a network model issue rather than 
an accessibility issue  

Sector 4 

Sector 4 

High demand, 

mainly central 

Low PT costs (due 

to charge), except 

local 
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Figure 31: Sector 5 Relative PT/Car Costs (Generalised cents) 

 

Key observations: 

 Most zones in the region can access Sector 5 by PT at a generalised cost (GC) 
approximately the same as that of car costs (Ratio 1), mainly due the good PT 
services through Sector 5 and the charge incurred by car users. 

 The highest numbers of person trips to Sector 5 start in the Sector 5 (taller 
chimneys) and the CBD but overall demand is not high 

6.7 Analysis of relative travel times  
The aim of this analysis was to determine if there were any zones or areas where the 

total travel times of passenger transport (PT) travel relative to car travel were high.  This 

would assist in identifying areas that may have a reduced level of PT services or lower 

levels of accessibility that could be targeted for service improvements.  As there are likely 

to be zones that have low PT service levels, for example due to low levels of demand, 

this data was superimposed onto the total person trip demand in each zone.  This 

highlights zones with high relative travel times and high potential demand, which can then 

be targeted for PT service improvements in order to mitigate the effects of the charging 

Scheme.   

The PT travel time, relative to the travel time by car (as a ratio), from each traffic zone in 

the region to each of the five sectors making up the charging area was plotted.  The PT 

and car travel times that were used to calculate the ratio are the average travel times to 

all the traffic zones in each sector. 

The car travel time is the zone to zone travel time (minutes).  We have used the travel 

time for cars in the non-priced environment, to better illustrate the trade-off that current 

car users would face in moving from car to PT in the Congestion Scheme.   

The PT travel time and includes in-vehicle, waiting, access, egress and transfer time 

costs.   
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A second set of information, the total person trips starting in each zone travelling to the 

sector (demand), has been plotted as vertical bars (chimneys).  The height of the 

chimney is proportional to the number of trips. 

Data for each sector is plotted separately (thus there is a set of five sector plots for each 

parameter assessed). 

The PT/car travel time ratios have been plotted as dots at the origin zone of the trips, 

coloured according to four cost bands:  

 Ratio 1 means PT travel times are less than 1.5 times car travel times (green); 

 Ratio 2 means PT travel times are between 1.5 and 2.5 times car travel times 
(yellow);  

 Ratio 3 means PT travel times are between 2.5 and 3.5 times car travel times 
(orange); and 

 Ratio 4 means PT travel times are more than 3.5 times car travel times (red) 

The average travel times in 2016 to regional growth centres by car and PT were 18.0 and 

49.6 minutes respectively.   Average PT journey times are thus 2.7 times longer than car 

travel times.  The overall regional ratio in 2001 was 4.3 (including non-growth centres).  

The lower threshold ratio of 1.5 was selected as this would identify zones where it was 

unlikely that PT improvements would be required.  The upper ratio of 3.5 was selected as 

this would represent 2001 PT travel time levels, which indicates zones where little 

improvement since 2001 would be evident. 

The destination zones in each sector‟s plot are represented as green squares. 

The ratios of PT travel times relative to car to each of the sectors in the charged area are 

shown in Figure 32, Figure 33, Figure 34, Figure 35, and Figure 36 below.  The figures 

show that, based on the modelled outcomes, PT is slower than using the private car, 

particularly on short distance trips because modelled car travel times do not have access, 

egress, wait or transfer time components (which for instance means there is no allowance 

for those that do not have a parking spot at their destination).  Longer distance trips result 

in PT times becoming more competitive. 
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Figure 32: Sector 1 Relative PT (Congestion)/Car (No Pricing) Travel Times (minutes) 

 

Key observations (when PT times are compared against the non-priced 2016 network):   

 Many zones in the region (particularly longer trips from the north and the west of the 
region) can access Sector 1 at approximately the same travel time as private car 
(Ratio 1).  Most zones in the region can access Sector 1 by PT at a travel time 
approximately twice that of car times (Ratio 2) 

 Zones close to Sector 1 can be accessed by car very quickly relative to PT, thus 
reflecting poor PT/car time ratios.  These zones potentially provide more of an 
opportunity for walking or cycling than PT. 

 The highest numbers of person trips to Sector 1 start in the Isthmus, North Shore 
south and Waitakere (taller (red) chimneys). 
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Figure 33: Sector 2 Relative PT (Congestion)/Car (No Pricing) Travel Times (minutes) 

 

Key observations (when PT times are compared against the non-priced 2016 network):   

 A number of zones in the north and west of the region can reach Sector 2 at a travel 
time approximately the same as that as a car on the non-charged 2016 network.  
Most zones in the region can access Sector 2 by PT at a travel time approximately 
twice that of car times (Ratio 2) 

 Zones close to Sector 1 can be accessed by car very quickly relative to PT, thus 
reflecting poor PT/car time ratios.  These zones potentially provide more of an 
opportunity for walking or cycling than PT. 

 Sector 2 is less accessible than Sector 1 (CBD) by zones in the central Isthmus 

 The highest numbers of person trips to Sector 2 start in the Isthmus and the CBD 
(taller (red) chimneys). 
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Figure 34: Sector 3 Relative PT (Congestion)/Car (No Pricing) Travel Times (minutes) 

 

Key observations (when PT times are compared against the non-priced 2016 network):   

 Some zones in the north of the region can reach Sector 2 at a travel time 
approximately the same as that as a car on the non-charged 2016 network.  Most 
zones in the region can access Sector 3 by PT at a travel time approximately twice 
that of car times (Ratio 2). 

 Zones close to Sector 3 can be accessed by car very quickly relative to PT, thus 
reflecting poor PT/car time ratios.  These zones potentially provide more of an 
opportunity for walking or cycling than PT. 

 Sector 3 is less accessible than Sectors 1 (CBD) and 2 by zones in the central 
Isthmus and towards the south. 
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Figure 35: Sector 4 Relative PT (Congestion)/Car (No Pricing) Travel Times (minutes) 

 

Key observations (when PT times are compared against the non-priced 2016 network):   

 Some zones in the north of the region can reach Sector 2 at a travel time 
approximately the same as that as a car on the non-charged 2016 network.  Most 
zones in the region can access Sector 4 by PT at a travel time approximately two to 
three times that of car times (Ratios 2 and 3).  There are, however, more zones that 
face significantly higher travel times for PT. 

 Zones close to Sector 4 can be accessed by car very quickly relative to PT, thus 
reflecting poor PT/car time ratios.  These zones potentially provide more of an 
opportunity for walking or cycling than PT. 

 Sector 4 is less accessible than Sectors 1 (CBD) and 2 by zones in the central 
Isthmus and towards the south. 
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Figure 36: Sector 5 Relative PT (Congestion)/Car (No Pricing) Travel Times (minutes) 

 

Key observations (when PT times are compared against the non-priced 2016 network):   

 Some zones in the north of the region can reach Sector 2 at a travel time 
approximately the same as that as a car on the non-charged 2016 network.  Most 
zones in the region can access Sector 5 by PT at a travel time approximately twice 
that of car times (Ratio 2) 

 Zones close to Sector 5 can be accessed by car very quickly relative to PT, thus 
reflecting poor PT/car time ratios.  These zones potentially provide more of an 
opportunity for walking or cycling than PT. 

 Sector 5 is less accessible than Sectors 1 (CBD) and 2 by zones in the central 
Isthmus and towards the south. 

 

6.7.1 Improving relative travel times 

Should a scheme be adopted, the analysis above has shown that the main focus would 

need to be on improving relative travel times between car and public transport trips.  The 

structure of the PTNP, with RTN, QTN and LCN components, would not likely require 

significant revision, but any marginal re-design would focus on: 

 reducing interchange time 

 higher quality interchange 

 reducing wait time 

 providing more certainty around inter-connecting services. 

The main initiative, rather than re-design of the network, would be providing additional 

services, making significantly more use of bus priority measures and ensuring that the 

planned introduction of integrated fares and ticketing is delivered. 
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6.8 Passenger transport capacity 
The passenger transport (PT) capacity assessment was carried out to determine if and ,if 

so, where PT demand exceeded capacity.  This would scope whether additional services 

would be required to meet the increased PT demand resulting from the implementation of 

the charging scheme.   

This is a broad-based assessment and does not assess individual PT services.  Note that 

it covers the peak AM 2-hour period and does not model peaks within this period.  The 

changes between the No Pricing and charging options are thus the principal interest. 

PT capacity by vehicle type was multiplied by the number of services to estimate the 

capacity available on each PT link over the morning peak two-hour period (passengers, 

2016 AM (7-9 AM)).  The passenger demand was divided by the PT capacity to obtain a 

volume / capacity (V/C) ratio.  A volume / capacity ratio of less than 1.0 indicates that 

there is spare capacity, a value greater than 1.0 indicates that the link operates over-

capacity (demand exceeds supply).  

Note that the PTNP network developed by ARTA included an assessment of under-

serviced areas, total passenger demand and route design.  The ARTA analysis used the 

Auckland Passenger Transport model (APT), which, although deriving data from the ART 

model, is a more accurate representation of PT services and demands than the ART 

model.  It is thus expected that the ARTA analysis adequately addresses these issues 

and appropriately matches supply to demand. 

Figure 37 and Figure 38 depict the PT volume / capacity ratios of the No Pricing and 

Congestion schemes, respectively (the Congestion and Revenue schemes exhibit similar 

results).  The volume / capacity ratios are coloured into four bands according to severity: 

 PT volume / capacity ratios less than 0.5 – light loading (green) 

 PT volume / capacity ratios between  0.5 and 1.0 – up to capacity (orange) 

 PT volume / capacity ratios between  1.0 and 1.5 – demand exceeds capacity (red) 

 PT volume / capacity ratios more than 1.5 – very high demand relative to capacity 
(blue). 
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Figure 37: PT Volume / Capacity Analysis – No Pricing 

 

Under the no pricing option there are a few over-capacity links (red or blue) on the 

outskirts of the region.  ARTA monitors issues of over capacity using the real time 

information system and has operational procedures in place to address these issues. 

Figure 38: PT Volume / Capacity Analysis – Congestion Scheme 

 

The increased PT demand due to pricing increases the demand on the PT network.  

Revenue generated from the pricing scheme would potentially be used to enhance 

service capacity for these areas. 

There are capacity problems along the Harbour Bridge and SH16 (to the CBD) (red and 

blue lines), which would also need to be addressed. 
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6.8.1 Passenger transport mitigation 

Building from the capacity analysis above, an assessment of the level of passenger 

transport service increases required to mitigate the effects of charging was carried using 

the RART model.  This was a broad, high level assessment aimed at obtaining an 

indicative level of investment required to cater for trips that divert from car to PT once 

charging is implemented.  As noted above the PTNP process addressed these issues, 

but excluded the effects of charging so no significant improvements are anticipated, 

compared to those identified in the ARPES study, which was based on previous PT 

network designs. 

A number of broad, simple methods were tested to scope the level of PT service increase 

required to accommodate the additional PT demand.  A simplified method for estimating 

the extent of additional PT services for mitigating the effects of charging was required for 

this stage of the project.  In the detailed design stages the full PT service design would be 

potentially be considered for amendment (although as noted previously it appears that he 

PTNP network structure would remain robust in a priced environment similar to that 

presented by the Congestion Scheme. 

Only over-capacity services need to be improved, not those operating under-capacity. 

Method 1: 100% V/C threshold 

Method 1: the number of over-capacity PT service kilometres of travel in the No pricing 

and Congestion scheme options were compared.  The difference (as a percentage) is an 

estimate of the scale of mitigation required. 

No Pricing: PT km > 1.0 V/C km / Total PT km 

= 242/32,209 = 0.75%  

Congestion: PT km >1.0 V/C km / Total PT km 

= 1040/32,209 = 3.23% 

% increase = 3.23% - 0.75% = 2.48% 

>> increase PT services by 2.48% 

Method 2: 80% V/C threshold to allow for improved service levels  

Method 2: as for Method 1 but a lower threshold of 80%, rather than 100%, of capacity 

was used.  This would reflect improved levels of PT service.  

No Pricing: PT km >1.0 / Total PT km 

= 348/32,209 = 1.085%  

Congestion: PT km >1.0 / Total PT km 

= 1577/32,209 = 4.29%  

% increase = 4.9% - 1.08% = 3.8% 

 >> increase PT services by 3.8% 
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Method 3: Ave Loading Factor on PT services  

The average load factors (ratio of passengers to capacity) for the full PT network in the 

No pricing and Congestion options were compared.  The difference would reflect what 

scale of PT services would need to be added to retain the No pricing levels.  This method 

is non-specific and is expected to yield a high level of mitigation. 

No Pricing global = 0.30 

Congestion global = 0.44 

Therefore 30% increase in services to revert to 0.30 load factor 

Can investigate possibility of reducing „inefficient‟ services and move them to routes with 

high loading factors to reduce required service increase 

Method 4: Ave Loading Factor on congested route 

 Method 4: assess over-loading of congested routes in isolation. 

 Harbour Bridge route is only just over-capacity (ignore) 

 Northwestern Motorway PT V/C = 1.5 

Therefore 50% increase on this corridor, or about 1,500km service kilometres out of 

32,209 km. This route would require an additional 4.6% of capacity to be added to the 

regional PT network. 

Summary 

It is recommended that at this stage the best methods to apply are either method 1 or 2, 

particularly given that the congested section of the PT network is restricted mainly to 

Northwestern Motorway (V/C approx 1.5) and Harbour Bridge (V/C approx 1.04) 

This broad assessment indicates that the PT mitigation would require in the order of 5% 

more service kilometres than the current PTNP services.  Note that the current PTNP 

services are able to be funded under the prevailing funding system.  Any additional 

services cannot be funded without additional funding being provided. 

It should be noted that these conclusions are based on the RART model which is a high 

level strategic model and not a detailed passenger transport model. Therefore, the 

conclusions reached must not be considered as definitive, and should a decision be 

made to proceed further with road pricing a more detailed analysis of passenger transport 

options would be required. 
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7 Conclusions 

7.1 Road pricing and public transport 
The modelling undertaken for this study shows that road pricing is an effective 

complement to the plans to significantly increase the role of public transport in Auckland.   

The congestion scheme, as modelled in this study, shows a strong improvement in public 

transport‟s mode share in the peak period from the 11% RLTS target to 15% of all trips 

across the region.  It also promotes an improvement in overall (region-wide) passenger 

transport travel times, due to reduced congestion resulting in higher road speeds and 

correspondingly higher PT road-based speeds., and an even stronger improvement in 

travel time to employment centres because of the dominance of the CBD for PT demand. 

Road pricing will assist to make public transport even more effective in Auckland. 

7.2 Public transport as an alternative to congestion charging 
Analysis of the generalised cost and travel time to access the five sectors in the charged 

area has shown that: 

 Most parts of the region can access each of the five sectors in the charged area with 
a reasonable level of accessibility (some better than others).  Most of the region can 
access the CBD and Newmarket/Parnell with a good level of accessibility.  The PT 
cost that is plotted is the average cost of travel by PT to the traffic zones in each 
sector.  Given that it takes into account the time and money costs of using PT, the 
generalised cost is a widely used measure of PT accessibility.  The PT cost is the 
generalised cost (in cents) and includes fare and in-vehicle, waiting, access, egress 
and transfer time costs (converted to cents).   

 If a charge was implemented ($6/day) then the whole Auckland region would able to 
access all five sectors in the charged zone at approximately the same generalised 
cost whether they chose a car trip or a passenger transport trip (with limited specific 
exceptions, which would be addressed in a detailed design exercise). In this case 
the car driver cost is the travel time plus the vehicle operating cost and parking cost 
plus the road pricing charge (converted to cents).  The PT cost is the average cost of 
travel by PT to the traffic zones in each sector.  PT cost is the generalised cost (in 
cents) and includes fare and in-vehicle, waiting, access, egress and transfer time 
costs (time converted to cents). 

 On average, across the region, car trips to the charged area will be faster than PT 
trips.  The analysis undertaken in this study shows that, based on the modelled 
outcomes, PT is slower than using the private car, particularly on short distance trips 
because modelled car travel times do not have access, egress, wait or transfer time 
components (which for instance means there is no allowance for those that do not 
have a parking spot at their destination).  Longer distance trips result in PT times 
becoming more competitive.  The analysis does show that most of the northern and 
western parts of the region can access the charged area at approximately the same 
travel time as private car.  Zones close to the charged area can be accessed by car 
very quickly relative to PT, thus reflecting poor PT/car time ratios.  These zones 
potentially provide more of an opportunity for walking or cycling than PT. 

Should a scheme be adopted, the analysis above has shown that the main focus would 

need to be on improving relative travel times between car and public transport trips.   
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The structure of the PTNP, with RTN, QTN and LCN components, would not likely require 

significant revision, but any marginal re-design would focus on: 

 reducing interchange time 

 higher quality interchange 

 reducing wait time 

 providing more certainty around inter-connecting services. 

The main initiative, rather than re-design of the network, would be providing additional 

services, making significantly more use of bus priority measures and ensuring that 

ARTA‟s plans to implement integrated fares and ticketing by 2010 continue to receive a 

high level of support. 

PT mitigation would require in the order of 5% more service kilometres than the current 

PTNP services.  While this figure is indicative and needs to be reviewed using more 

detailed and accurate methods, it does indicate that the PTNP network structure is likely 

to be robust in a priced environment (similar to that presented in this study), and that 

while localised PT improvements would be required to provide a real alternative to paying 

the charge, these are potentially marginal service level improvements. 

7.3 Making PT succeed in a priced environment 
Looking to the future, should a decision be made to implement a road pricing scheme in 

Auckland), a detailed PT service design exercise would be required.  For that exercise, 

the ability of the PT services to provide an acceptable and attractive alternative to car 

users in a post charging regime would depend on some key factors: 

 Being able to plan and provide an integrated passenger transport network as set out 
in the PTNP. 

 Enhancing the ability to interchange (eg through integrated ticketing, seamless 
connections). 

 Being able to respond quickly and effectively to situations of overcrowding or low 
service levels. 

These imperatives for the PT system in a post charging regime are dependent on the 

procurement regime.  ARTA makes the point that, while the current Passenger Transport 

Management Bill goes a long way towards providing an effective regime, it considers that 

the regime proposed in its submission on the PTMB will provide the best procurement 

framework for ensuring that the PT network will be able to meet the needs of a post 

charging regime. 
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Annex 1: Modelling Results 

Item Unit Base Revenue Congestion 

Pricing  
No Pricing 

Area 
Boundary 

Cordon, $3 

Area Scheme, 
$6 

PT services  PTNP PTNP PTNP 

Traffic Demand vehicle 
trips 

446,157 441,508 403,667 

Total Vehicle Kms Travelled Kms 4,538,148 4,378,735 4,091,345 

PT Mode Share % of total 
trips 

11.2 12.7 15.0 

Mode Share of Walk and Cycle % of total 
trips 

15.6 15.9 18.0 

Average Trip Length Kms 10.2 9.9 10.1 

Average Network Speed (All 
network) 

km/hr 
39.6 41.5 43.3 

Average Network Speed 
(Isthmus) 

km/hr 
38.7 38.9 40.4 

Average Network Speed 
(North) 

km/hr 
37.6 44.3 47.3 

Average Network Speed (West) km/hr 37.6 40.8 44.1 

Average Network Speed 
(South) 

km/hr 
46.6 47.2 48.1 

Average Vehicle Travel Time mins 15.4 14.4 14.1 

Average PT Pass Travel Time mins 60.7 60.6 57.1 

Car Travel Time to 
Employment Centres 

mins 
18.0 16.5 15.9 

PT Travel Time to Employment 
Centres 

mins 
49.6 45.7 42.5 

%age of VKT at LOS A/B % 57.6 59.8 61.8 

%age of VKT at LOS C/D % 22.4 23.2 24.9 

%age of VKT at LOS E/F % 20.0 17.0 13.2 

 

 


