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Executive Summary

Introduction

Western Bay of Plenty’s SmartGrowth partners have developed the Urban Form and Transport Initiative
(UFTI) programme business case that presents a Connected Centres approach to cater for forecast urban
growth in the region over the next 30-70 years. UFTI identified the need to consider new and different
economic tools to fund the Connected Centres infrastructure investment programme. Road pricing (of some
form) has the potential to optimise use of the transport network. This study considers one potential option,
described as ‘variable road pricing’ (VRP) through a proof-of-concept investigation.

The objectives of road pricing for Tauranga as identified by the Project Partners: are:

e  Support urban form outcomes (primary outcome)

e  Optimisation of the whole transport system, including past investment and the role of each travel mode
e Improve travel time reliability and levels of service

e Raise revenue to invest in local transport solutions

e Incentivise lower carbon emissions

e Incentivise travel choice

This report is a technical report that describes transport modelling undertaken for the road pricing concepts,
the assessment of the scheme using the model outcomes, financial analysis of revenue and costs and a
transport economic evaluation of the scheme. This report informs Waka Kotahi’s over-arching proof-of-
concept study report and will include sections on Wider Economic Story and UFTI, value proposition, the
wider context for road pricing in Tauranga discussion on affordability and social outcomes.

The road pricing concept in this study assumes a scheduled variable road pricing scheme. Scheduled
variable road pricing is where road charges vary by time of day of the week or season following a
predetermined schedule. Pricing is regularly reviewed and changed typically based on network performance
measures.

Findings

The variable road pricing concept that is assessed in this study comprises of an access charge for entry onto
the priced network (or in to / out of Te Papa Peninsula) and a distance-based charge on the priced network.
The extent of the priced network includes the State Highway ring route around Te Papa Peninsula (SH2,
SH29, SH29A), SH2 and Takitimu North Link (TNL) from Te Puna, and Tauranga Eastern Link (TEL). There
would be no charge to cross a priced corridor other than at the access points around the Te Papa Peninsula.
The access charge at all locations in to /out of Te Papa Peninsula allows traffic flow at these locations to be
managed with price.

The variable road price scenario assessed in this study generates approximately $88m:2 in net revenue per
annum in 20352 growing to $158m by 2048. Variable road pricing reduces overall network delay by 20%¢,

1 The Project Partners are Waka Kotahi and TCC

22035 variable road pricing Concept 5 assessed price model scenario compared to 2035 baseline and accounts for the allocation of
funds to pay off loans on the existing toll roads and TNL.

32035 and 2048 were the forecast years represented in the transport model. The study assumes that pricing could begin in late 2029.

2035 was selected as the first modelled future year to align with one of the Emissions Reduction Plan target years of 2035.

4 20% reduction in delay as a result of pricing based on the comparison of the 2035 variable road pricing Concept 5 assessed price
model scenario to the 2035 baseline DS, and the 2048 variable road pricing Concept 5 assessed price model scenario compared to
2035 baseline DS.

]
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improves journey time reliability and supports some of the urban form outcomes promoted in UFTI. Road
pricing reduces VKT by 6% and encourages a shift to public transport and active modes.

Road pricing can result in higher traffic flows on non-priced roads as compared to a scenario without pricing.
This occurs as result of changes in travel behaviour and changes to the route choice decisions of drivers.
The study predicts a 4% increase in VKT on local roads with road pricing. Some roads would be more
affected that others. Given that local roads can be more sensitive to traffic movements, it is recommended
that any future studies of road pricing in Tauranga should evaluate local road impacts in more detalil
including an assessment of potential mitigation measures if and where necessary.

The study found that the forecast public transport mode share across modelled area with Transport System
Plan schemes in place and with road pricing was well below the minimum 25% public transport mode seen in
the other jurisdictions across the world where road pricing was implemented or being considered.

The priced network assumed in this study is complex with over 100 entry and exits points. Based on an
ANPR system it is estimated that around 95 to 100 camera sites would be needed to implement the system.
The system would require complex back-office technology to operate, and the camera sites would likely have
a visual amenity impact.

Road pricing schemes can raise social equity concerns because they may disproportionately affect lower-
income drivers. If not carefully designed, the scheme may be seen as unfair. This study quantified an
indicator of equity, which was the additional monetary cost that travellers would be faced with relative to their
average income. The analysis found that the average additional cost that travellers would be faced with
varies by origin location however there was no apparent regressive relationship with average household
income i.e. the additional costs were reasonably evenly distributed across all income bands.

Figure A illustrates the extent of the priced network that was assessed for 2035 and the key network
performance outcomes.
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Figure A: Variable Road Pricing Concept
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Table A below describes the key network performance outcomes of road pricing against the objectives of
road pricing in Tauranga.

Table A Outcomes against road pricing objectives

Road Pricing objective Outcomes

Support urban form outcomes Variable road pricing supports some urban form outcomes promoted
by UFTI. Variable Road pricing in the form described in this study
discourages longer-distance cross city travel and provides faster and
more reliable journey times between centres. But it also has potential
negative impacts on the non-priced areas of the network as a result
of a change in travel behaviour and route choice.

(Primary objective)

Optimisation of the whole Variable road pricing supports optimisation of the whole transport

transport system system by delivering a less congested road network and encouraging
a shift in journeys to public transport and active modes where
capacity is more readily available.

Improve travel time reliability Variable road pricing improves travel time reliability on the priced

and levels of service network on the network as a whole while delay reducing by 20%s.
Levels of service improve overall, but some non-priced parts of the
network may worsen.

Raise revenue to invest in local ~ The net revenue for the variable road pricing scenario tested is
transport solutions estimated to be $88m in 2035 and $158m in 2048.

Over a 40 year period this amounts to $5.5 billion of revenue to
support the funding of western Bay of Plenty’s Transport System
Plan. This increased investment would also result in improved
transport outcomes for users relative to a scenario where such
improvements couldn’t be funded. These benefits would be in
addition to the network performance benefits of road pricing
described in this report.

Incentivise lower carbon Variable road pricing reduces VKT by 6% and CO,E emissions by
emissions 8%¢ through the discouragement of inefficient trip making by private
car and reduced congestion for the remaining road users.

Incentivise travel choice Variable road pricing incentivises a shift from private vehicle modes
to other sustainable modes. We predict an 6% increase in PT and
cycle trips as a result of pricing.

5 20% reduction in delay as a result of pricing based on the comparison of the 2035 variable road pricing Concept 5 assessed price
model scenario to the 2035 baseline DS, and the 2048 variable road pricing Concept 5 assessed price model scenario compared to
2035 baseline DS.

6 Based on the comparison of the 2035 variable road pricing Concept 5 assessed price model scenario to the 2035 baseline DS
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There are around 660,000 car, PT, and cycle journeys across western Bay of Plenty on an average weekday
today. Each journey is different, each person taking those journeys is different. People will respond to a price
on the road they use in different ways. They will also respond to a price in different ways on different days.
Some will pay to use the priced network when they need to and will be willing to pay a premium for a faster
journey time and/or a more reliable journey time. This modelling exercise predicts that 330,000 journeys will
use the priced network on an average weekday and 220,000 on an average weekend day, generating
$560,000 on average per day in gross revenue which (after costs and taxes) can be used to contribute to the
delivery of transport network improvements. Others will choose alternatives that avoid price entirely or avoid
paying too high a price for what they need. For example:

The hairdresser working in downtown Mount Maunganui may use the slower Oceanbeach Road from his
house in Papamoa instead of the SH2 strategic corridor. This is a route choice response. This study
predicts a 4% increase in vehicle KMs travelled on local roads as a result of pricing (but that is before
mitigation is factored in).

The intercity worker who was already concerned about the cost of parking in the CBD may try the 5 minute
walk to the new bus that goes by their house. This is a mode shift response. This study predicts a 6%
increase in PT and cycle trips as a result of pricing.

The early childhood teacher from Gate Pa may do all their Christmas shopping at Fraser Cove and Tauranga
CBD rather than travel out to the Tauriko shopping centre or across the harbour to Bayfair. This is a
destination choice response. This study predicts a 5% increase in people choosing to travel more
locally.

Marie may tell her friends to meet up earlier for a cup of tea before Kapa Haka practice to avoid the peak
period price to travel into Te Papa Peninsula. Others with a high tolerance to price and a low tolerance to
congestion may change their 9.30am trip to an 8.30am trip. This is time of day response. This study
predicts a 1% shift of traffic from peak periods to non-peak periods as a result of pricing.

An Architect from Katikati may arrange her Te Puke site visit and Welcome Bay sales pitch to be both on
Tuesday rather than on different days to save on expenses. This is a trip frequency response. This study
predicts an overall reduction in vehicle trips of 1% as a direct result of pricing.

Two orchard workers who live near each other in Te Puna decide to travel together for jobs in eastern Bay of
Plenty to save on travel costs. This is a vehicle occupancy response. We would expect there to be some
level of vehicle occupancy response, but it is noted that this response is not included in the modelling
undertaken as part of this study.

Figure B below illustrates the predicted increases in delay in the future year scenarios without road pricing
(baseline Do Minimum and baseline Do Something scenarios) and then the 20% savings in network delay
that is predicted with road pricing (based on the Concept 5 scheme). Note that the Baseline Do Minimum
scenarios for each forecast year include only committed and highly likely schemes and are provided as
indicative of a ‘worst-case’ baseline scenarios.
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Figure B Network Delay (VHT)
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Travel times on the priced network are predicted to reduce as indicated by the increases in average speed in
the AM and PM peak periods that are predicted with road pricing in place as illustrated in Figure C and
Figure D below. As shown in these figures, average travel speed is expected to increase, on average, by 5
to 7 kph across the priced network in peak periods. On average users on the priced network will experience
approximately 1.3 minutes less delay in the AM peak period and approximately 1.7 minutes less delay in the
PM peak period.
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Figure C Travel time savings indicator: Average travel speed on the priced network, AM peak period
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Figure D Travel time savings indicator: Average travel speed on the priced network, PM peak period
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As a major corridor example of VRP effects, Figure E below illustrates the predicted 9% to 12% journey time
savings on the key state highway and national freight route for one direction from Tauriko (SH29) to Harbour
Bridge (SH2) with road pricing.

Figure E Journey time from Tauriko (SH29) to Harbour Bridge (SH2)
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A range of pricing levels were tested. The price point selected for the assessment scheme was selected by
balancing network levels of service, the “right traffic right roads” objective, people movement, freight
movement, and revenue generation. At a lower price point than the assessed scheme, much of the network
benefits are achieved but with less overall net revenue. With higher prices, some improvement in network
performance is achieved but based on a qualitative assessment by the project partners these were
outweighed by the negative outcomes on non-priced local roads.

Stage 1 modelling
The four Stage 1 road pricing concepts were:

e  Concept 1: Priced network with an access based charge
e  Concept 2: Priced network with a distance based charge
e  Concept 3: Te Papa Peninsula priced cordon

e  Concept 4: Te Papa Peninsula cordon + CBD cordon.

Price A was $1 for light vehicles in the peak and $0.50 in the off peak with heavy vehicles charged 2.5 times
that of light vehicles. Price B was twice Price A, and Price C was twice Price B (i.e. $4 for light vehicles in the
peak and $2 in the off peak).

The concepts were assessed against these six network performance indications:

e VKT Average daily Vehicle Kilometers Travelled
e Emissions Carbon dioxide equivalentCOzE Kg / Day

F Be‘ a Road Pricing in Tauranga - Proof-of-Concept Technical Report | 3823024-920556377-115 | 9/05/2023 | 8
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e Delay Average Daily vehicle hours of delay: Congested time - free flow time
e  Public transport mode share’

e Level of service Proportion of the priced network links at LOS D or better

e Revenue The amount of net revenue generated.

Using these network performance indicators the concepts were assessed against the four of the five road
pricing objectivest. Based on the assessment, Concept 1, the concept with an access charge was
considered the most promising of the concepts. The access charge targets short trips, removing these from
the strategic road network to free up capacity and reduce delay. It also performed well in terms of raising
revenue.

The lessons from Stage 1 were:

e  Scheduled variable pricing would be more effective than real time dynamic pricing in achieving road
pricing objectives. Stage 2 would continue with scheduled variable pricing rather than real time dynamic
pricing.

e An access charge is helpful in targeting short trips

e The distance charge alone is financially inefficient due to the relatively high transaction costs on short
trips

e The cordon concept is helpful for mode share, particularly with a CBD cordon, but concerns over 1)
flexibility and 2) impacts at the cordon perimeter.

e  The concept needs to be able to target corridors or specific locations

o Non-price interventions should be delivered in tandem with pricing to avoid and mitigate negative effects
such as high traffic volumes on local non-priced streets.

The study team also identified four success factors in the design of a pricing scheme for Tauranga:

e Scalable The concept needs to work on one corridor, several corridors or across a network of roads.

e Public acceptance The concept needs to be understandable, and it needs to be able to provide a value
proposition.

e Targeted The concept needs to be able to target certain corridors and areas.

e Equitable The concept needs to be flexible to be able to design a scheme with equitable impacts.

Based on the outcomes above the recommended pricing concept for stage two was to combine the benefits
of Concept 1’s access charge, with the fairness of Concept 2’s distance based charge. This combination
means short trips on the network are deterred and longer trips are also charged appropriately. The ability to
vary the access charge by location would provide the ability to target certain corridors and areas.

Varying the charge by entry point was chosen over charging by a corridor or charging the entry and exit point
for reasons of simplicity of communication. The price structure will not provide the ability to apply a higher
price for all users of a particular corridor only those entering that particular corridor.

7 Public transport mode share reported in this study as the proportion of trips on public transport relative to total trips on mechanised
modes. The number of trips using active modes is excluded from the calculation. This is consistent with other transport studies

undertaken in Tauranga.

8 An assessment against Urban Form Outcomes was not included as we were yet to establish parameters for the assessment of this

objective in Stage 1.
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Stage 2 modelling

As per the recommendation of Stage 1, the Stage 2 concept price structure (Concept 5) was a combination
of:

e an access charge for entry onto the priced network or into /out of Te Papa Peninsula and a
e adistance-based charge on the priced corridor.

Users would be charged to access Te Papa Peninsula, but in all other locations there would be no charge to
cross the network. The access charge at all locations into /out of Te Papa Peninsula allows traffic flow at
these locations to be managed with price.

The extent of the priced network in the Stage 2 modelling includes the State Highway ring around Te Papa
Peninsula (SH2, SH29, SH29A), SH2 and TNL from Te Puna, and TEL as was shown in Figure A.

The access charge can be varied by location and a number of tests were undertaken to assess the effects of
a higher and lower access charges in different locations. This led to the selection of 50% higher access
charges on Takitimu Drive SH2, and 50% lower access charges on SH29A to encourage traffic to use
SH29A over the SH2 route. This price model was referred to as the Assessed Price Model and it was this
scenario that was then assessed against the agreed performance indicators for each of the study objectives
as well as an appraisal of the transport economic benefits of the scheme.

The results of the that assessment as described in the above Outcomes section.

Financial analysis

Tauranga’s current toll roads, Takitimu Drive® and Tauranga Eastern Link® generate $9.9m gross revenue
per annum and $8.7m gross revenue per annum respectively today (2020/21), and $6.5m net: revenue per
annum and $5.8m net revenue per annum respectively.

Takitimu Drive tolling is expected to end by 2031, and Tauranga Eastern Link tolling is expected to end in
2040. This study assumes that if there was no variable road pricing in the future then there will be a toll on
Takitimu North Link when it opens (noting that no decision on the tolling of TNL has been made). This study
estimates that a toll on Takitimu North Link would generate $18m gross revenue in 2035 and $38m gross
revenue in 2048. In the concept of variable road pricing that has been studied, these flat tolls would be
replaced with variable road pricing.

Road pricing is estimated to generate approximately $150m gross revenue in 2035 and approximately
$230m gross revenue in 2048. These figures of gross revenue account for the following deductions:

e Discounts — 5% less gross revenue to provide for discounts to certain road users such as those using
motorbikes, or those using cars from a city carpool scheme.

e  Exemptions — 5% less gross revenue to provide price exemptions for certain road users such as
emergency services

e Leakage — 2% less gross revenue due to non-payments

e  GST - 15% less gross revenue due to GST payments.

9 Takitimu Drive as a toll of $1.90 for cars and motorcycles and a toll of $5.00 for trucks.

10 Tauranga Eastern Link as a toll of $2.10 for cars and motorcycles and a toll of $5.20 for trucks

11 The term “net revenue” is used here to describe remaining revenue after operating costs and costs to repay debt.
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Gross revenue from road pricing is converted to net revenue by subtracting operating costs which are
comprised of:

e  Transaction costs. 35 cents per transaction and one transaction per use is assumed
¢  Maintenance costs. $4m per annum

Net revenue from road pricing (before accounting for revenue needed to pay off loans) is estimated to be
approximately $110m in 2035 and approximately $190m in 2048. System net revenue is then calculated by
subtracting revenue needed to pay off loans for TEL and Takitimu North Link in 2035, and Takitimu North
Link in 2048. System net revenue from road pricing is estimated to be approximately $88m in 2035 and
approximately $158m in 2048. Over a 40 year period system net revenue from road pricing is estimated to
be approximately $5.5 billion.

A preliminary estimate of potential scheme elements based on an ANPR system has been carried out. The
priced network, as set out in this study, has over 100 entry and exits points. We estimate that around 95 to
100 camera sites would be needed to implement the system. The associated cost is estimated to be
approximately $35m in capital costs with an annual maintenance cost of $4m per annum. Total operating
costs (including maintenance costs) are estimated to be approximately $42m per annum in 2035 and $44m
per annum in 2048.

Economic evaluation

Total transport user benefits from road pricing are forecast to be approximately $52m per annum in 2035.
This is made up of:

e  $39m in private vehicle travel time, decongestion, and reliability benefits
¢  $4m in vehicle operating costs benefits

e  $0.5m in Public Transport travel time benefits

e  $2min crash cost savings

e  $5m in emissions reduction benefit

In 2048 the estimate benefits are forecast to be very similar to those in 2035.

Over a 40 year period system net transport user benefits from road pricing are estimated to be approximately
$2 billion undiscounted with a net present value (NPV) of $960m.

This study has assessed the impacts of road pricing in the context of a 2035 future year scenario and a 2048
future scenario. These future year scenarios include transport schemes that are currently not committed
schemes and/or do not have a secure mechanism to fund them. It was outside the scope of this proof of
concept study to determine what the associated costs (and economic benefits) of this package of schemes
would be. It is also noted that the scheme assumptions do not necessarily constitute a baseline network that
is required to support VRP. It was outside the scope of this proof of concept study to determine what that
baseline network (in each forecast year) would constitute.

Recommendations

The recommendations resulting from this modelling and financial analysis component of the proof-of-concept
study are:

e There are expected to be increases in traffic on local roads. If the concept of road pricing in Tauranga is
pursued further, it is recommended that these impacts be investigated and mitigated or avoided where
necessary through design in further scheme development stages.

F Be‘ a Road Pricing in Tauranga - Proof-of-Concept Technical Report | 3823024-920556377-115 | 9/05/2023 | 11
n



Sensitivity: General

Executive Summary

e Afinding of stage 1 of the study was that scheduled variable pricing would be more effective than real
time dynamic pricing in achieving the road pricing objectives for Tauranga. If the concept of road pricing
in Tauranga is pursued further, it is recommended that scheduled variable pricing is adopted as the
method of pricing in future studies rather than dynamic road pricing.

e  The scope of this study was limited to the proof of this concept alone and focused on a concept of
charging for use of all roads on Tauranga'’s strategic road network. There may be other pricing regimes
or extents that are more efficient and effective in achieving the road pricing objectives. It was found that
the network pricing option with the access charge component of price was an effective means to
influence travel behaviour in Tauranga, and that it compared well to a cordon charge concept.
Nevertheless, if the concept of road pricing in Tauranga is pursued further, it is recommended that a
business case approach be used to consider a full range of road pricing options.

Risk

Implementing a road pricing scheme can have several risks and challenges, including public opposition,
equity concerns, implementation costs and technical challenges, and data privacy and security concerns.

Forecasting revenue from road pricing is a technically challenging task. The key risks and uncertainties to
the revenue forecasts presented in this study are:

e City wide population growth assumptions: Population growth assumptions impact the number of
vehicles on the road and the demand for the priced network

e Scheme network extent: The extent of the priced network may be smaller or larger than assumed in
the modelled will impact the revenue generated

e Scheme pricing: The study assumes the priced network would have charges 24/7. Although the price
assumed outside of weekday peak periods is lower than that assumed in the weekday peak periods,
revenue from these non-peak time periods makes up a significant portion of the revenue estimates. If
these time periods were not priced, the estimate of revenue would be significantly lower.

These key risks and others are discussed in this report, but the assessment of risk is limited to a qualitative
assessment of each risk element rather than a more detailed quantitative assessment that would provide a
range to the revenue forecasts. A quantitative assessment would be done in a more detailed design stage.

Limitations

This work provides estimates of traffic volumes and revenue suitable for a proof-of-concept study phase. The
revenue estimates are not considered ‘business case standard’ such as might be required for the
progression of public sector projects or ‘investment grade’ such as might be required for private-sector
investment.

The purpose of this report is to assess the transport network impacts and revenue implications from road
pricing, in accordance with the parameters of our agreed scope as set out in our proposal. Further analysis
may be required in order to support future design stages and more detailed financial analysis.

Although in this report, Beca offers professional advice and may express opinions on likely or possible
outcomes, we cannot guarantee any particular outcome and any decision to proceed with the next phase of
investigation is a decision for the clients (Tauranga City Council and Waka Kotahi) and wider parties with a
stake in the opportunity and implications, including SmartGrowth partners.

It should be noted that the road pricing revenue estimates provided as part of the Services are not a
statement of absolute revenue suitable for detailed investment decisions, rather they will have an accuracy
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range commensurate with various factors such as the extent of relevant information provided, the certainty of
data and assumptions and the level of detail available at the time of preparation.

This assessment has included the list of transport system effects that were agreed with the client partners
and has not included a wider assessment against Waka Kotahi, Tauranga City Council or other Government
policies or frameworks. Forecasting traffic flows for road pricing contains inherent uncertainty. While this
report has attempted to identify key uncertainties, the risks associated with traffic forecasts should be
considered in future design and policy decisions.

Detailed market research into willingness to pay has not been undertaken specifically for this work, however
Tauranga’s strategic transport model (TTSM) has the benefit that its willingness to pay values are locally
calibrated to two separate toll roads. There is always uncertainty in modelling and forecasting how drivers
will response to price particularly where the form of the pricing system is different to existing conditions.

In preparing this assessment we have relied on the inputs and assumptions provided by or agreed with
Waka Kotahi and TCC as outlined in this report, including:

e Land use inputs from TCC

e  Network project assumptions agreed with TCC and Waka Kotahi

e  Concept design direction from TCC and Waka Kotahi

e  Capital cost assumptions from Waka Kotahi

e  Operating costs assumptions from Waka Kotahi including the transaction cost assumptions of 35 cents
per transaction and the assumption of on transaction cost per use.
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1 Introduction

1.1 Context

Western Bay of Plenty’s SmartGrowth partners have developed the Urban Form and Transport Initiative
(UFTI) programme business case that presents a Connected Centres approach to cater for forecast urban
growth in the region over the next 30-70 years. UFTI has identified the need to consider new and different
economic tools to fund the Connected Centres infrastructure investment programme. This study considers
one solution as a proof-of-concept to support the UFTI programme. Road pricing (of some form) has the
potential to optimise use of the transport network.

The objectives of road pricing identified by the Project Partners are:

e  Support urban form outcomes (primary outcome)

e  Optimisation of the whole transport system, including past investment and the role of each travel mode
e Improve travel time reliability and levels of service

e Raise revenue to invest in local transport solutions

e Incentivise lower carbon emissions

e Incentivise travel choice.

1.2 Road Pricing

Table 1-1 sets out different types of road pricing structures.

Table 1-1 Road pricing structures

Pricing structures

Static One all day and part day price that is fixed in advance of the day of travel
Variable A road price that varies by time of day, location, and direction of travel, that is
(Scheduled) fixed in advance of the day of travel
Pricing is regularly reviewed and changed according to network performance
measures
Dynamic A form of variable pricing that is not fixed in advance of the day of travel, but

pricing that varies according to real-time demand on a specific road

The original proof-of-concept study brief proposed consideration of a dynamic pricing structure. Dynamic
road pricing is a variant of congestion pricing where charges vary in real-time as a function of current traffic
conditions, as opposed to a flat charge, which stay constant over time, and scheduled variable charges,
where charges vary by time of day of the week or season following a predetermined schedule. Dynamic road
pricing is not currently deployed in NZ, nor is there currently a legislative framework for existing roads to be
tolled. Internationally, dynamic road pricing is currently only applied on high occupancy tolled (HOT) lanes in
the USA (and requires an order of magnitude more equipment and forecasting expertise to implement).

As part of Stage 1 different road pricing structures were considered. It was found that scheduled variable
pricing would be more effective than real time dynamic pricing in adequately achieving the road pricing
objectives for Tauranga. Stage 2 continued with the assessment of scheduled variable pricing rather than
real time dynamic pricing. Further detail on this reasoning is provided in the Road Pricing Paper:.

12 Paper on Road Pricing in Tauranga, Scott Wilson, Milestone Solutions 2023
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1.3 Study approach

Waka Kotahi and Tauranga City Council (the Project Partners) commenced a two stage proof of concept
study of road pricing in Tauranga in May 2022. Beca was engaged to undertake transport modelling,
financial analysis, and economic analysis of road pricing in Tauranga. Scott Wilson of Milestone Solutions,
an internationally recognised expert in road pricing, was engaged by Beca as a sub-consultant to provide
advice through the study and write a paper on road pricing.

Stage 1 of the study modelled four different road pricing concepts for a range of price points. This was a first
step in understanding the potential for and implications of road pricing in Tauranga.

Stage 2 of the study built on the findings of Stage 1 to improve the concept, represent variable price in more
detail, and deliver a revenue spreadsheet and technical report on the modelling, financial analysis (costs and
revenue), and economic analysis. In Stage 2, the Road Pricing Paper was supplemented with further
chapters including implementation considerations and policy issues.

1.4 Report purpose

This report is a technical report of the traffic modelling undertaken, the financial analysis of revenue from
tolls and price and an evaluation of the economic benefits of the scheme. This report should be read in
conjunction with Tauranga Road Pricing Paper written by Scott Wilson of Milestone Solutions.

This technical report and the Road Pricing paper support the Road Pricing in Tauranga Study Report written
by Waka Kotahi in collaboration with Tauranga City Council. The Study Report will include sections on the
wider economic story and UFTI, value proposition and the wider context for road pricing in Tauranga.
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2 Modelling methodology

2.1 Scheme definition

Road pricing can be implemented in many forms, and there are many permutations on the extent of the
network that is to be priced, or the locations of the network that are priced. There are two aspects to the
scheme design that are features of the scheme being studied. These are 1) the kind of pricing form, and 2)
the network coverage of the pricing scheme.

Pricing form

The study focused on scheduled variable pricing, rather than other types of pricing such as an 24/7 flat
charge, a daytime flat charge or at the end of the spectrum; dynamic pricing.

Priced Network coverage

The original brief described four concept options related to road pricing covering various network extents,
starting with one corridor going up to network coverage across the Te Papa Peninsula. In subsequent
conversations with Waka Kotahi and TCC during the study scoping phase the study focus pivoted to the
assessment of network pricing schemes only rather than including the assessment of single or multi-corridor
schemes. The network coverage was defined as “Tauranga’s state highway network and Turret Road”. The
exact extent of the road network included in the priced network was refined through the study as
documented through this report.

2.2 Available models

The Tauranga transport models available for use for the study are the Tauranga Transport Strategic Model
(TTSM), the Tauranga Transport Hybrid Model (TTHM) and the Tauranga Cycle Model (TCM).

Of the tools and analytical approaches available, TTSM was selected as the appropriate model to test road
pricing. While it was not specifically designed to test network wide variable pricing, it is well established in
modelling toll roads and the transport response to toll roads given the presence of the Takitimu Drive toll, the
Tauranga Eastern Link toll, and past tolling of Tauranga Harbour Bridge. TTSM is the best available tool for
testing long term impacts of large-scale transport schemes and policies. It offers a wide range of demand
responses. The version of TTSM used was TTSM21, which was the latest available version of TTSM at the
start of the study.

The strategic modelling in TTSM was supplemented with microsimulation modelling of the Takitimu Drive to
Hewletts Road corridor in TTHM. This provided the functionality to test a more refined pricing profile over the
AM peak hour.

2.3 Model enhancements

At the outset of the study, TTSM had the functionality to represent the following responses to road pricing:

. Route choice
. Mode choice
) Destination choice

In the scoping phase, we recognized two other potentially important responses to pricing:

e Time of day response
e  Trip frequency response
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The project partners agreed there was a need to represent each of these responses in TTSM for the
purposes of the road pricing study. So in parallel to the Stage 1 concept modelling, we designed and
implemented this functionality in TTSM.

In Stage 1 we investigated the enhancement required to represent road pricing in TTHM. This investigation
led to a micro-time of day response being implemented in Stage 2 in order to test the effects of a varying
price during a peak period.

2.4 Baseline assumptions

The available TTSM21 model years were 2031 and 2048. The model years requested to be used in the
study were 2035 and 2048, and so a 2035 baseline do minimum (DM) scenario and 2035 baseline do
something (DS) scenario were established at the start of the study to compliment the already available 2048
baseline DM and 2048 baseline DS scenarios available from TCC and consistent with the Transport System
Plan at the time (early 2022). The road pricing tests are all built on the Baseline DS scenario. It is noted that
the scheme assumptions do not necessarily constitute the baseline network that is required to support VRP.

It was outside the scope of this proof of concept study to determine what that baseline network (in each
forecast year) would constitute.

Land use, in terms of population and employment projections for 2035 and 2048 were supplied by TCC.
Land use inputs are fixed across all scenarios for each model year.

Table 2-1 below presents a high level summary of network assumptions in each of the baseline scenarios.

Table 2-1 High level summary of baseline scenario network assumptions

Baseline scenario

Baseline
Do Minimum

Committed and near certain projects

scheduled to be completed by 2035

10 projects in total including projects
under construction including the
Papamoa Eastern Interchange,
Takitimu North Link, and other
projects including the at-grade signal
upgrade Takitimu Drive / Elizabeth
Street, Cameron Road Bus lane

No Takitimu Drive toll (assumed
expired)
Takitimu North Link tolled

Tauranga Eastern Link tolled north
and south of PEI

Committed and near certain projects
scheduled to be completed by 2048

11 projects in total

No Takitimu Drive toll (assumed
expired)

Takitimu North Link tolled

No Tauranga Eastern Link toll
(assumed expired)

Baseline
Do Something

Baseline Do Minimum plus:

13 of the 20 Transport System Plan
(TSP) road schemes:=

The 2048 Transport System Plan
(TSP) public transport services

Baseline Do Minimum plus:
All 20 Transport System Plan (TSP)
road schemes.

The 2048 Transport System Plan (TSP)
public transport network

Road Pricing tests are all built on the Baseline Do Something scenario

13 As assumed in the TTSM21 2048 Do Something scenario modelling undertaken in 2021 / 2022.
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Appendix A provides a full list of land use assumptions, transport scheme assumptions, baseline tolling
assumptions and other transport policy assumptions in the baseline scenarios.

Baseline performance in terms of WBoP wide network delay, network reliability, VKT, Mode share, CO:
Equivalent statistics is presented in Table 2-2 below.

Table 2-2 Network performance of the 2018 base network and the future year baseline scenarios

2035 2048
Baseline Do Baseline Do Baseline Do Baseline Do
Minimum Something Minimum Something

P I‘Ivate 641,000 830,000 816,000 943,000 930,000
29% more 2% less 47% more 1% less
Daily vehicle trips than 2018 than BL DM than 2018 than BL DM
VKT 497m 6.41m 6.37m 7.34m 7.59m
29% more 2% less 48% more 3% more
KM/day than 2018 than BL DM than 2018 than BL DM
COZE 1.13m 1.22m 1.22m 0.88m 0.91m
9% more 1% less 22% less 3% more
KG/day than 2018 than DS DM than 2018 than BL DM
Del ay 16,800 hrs 26,600 hrs 26,100 hrs 33,600 hrs 27,500 hrs
59% more 2% less 101% more 18% less
Vehicle hours/day than 2018 than BL DM than 2018 than BL DM

Reliability

% of road network

94%

93%

90%

93%

93%

length within

capacity (AM peak)

PT 12,800 19700 34,800 22,000 39,300
+54% more than ,2018 77% more 72% more 78‘% more

Patronage/day than baseline DM than 2018 than Baseline DM

PT

PT 16%| 1.9%  33%| 18%  32%

Cycle

Trips/day

12,600

19,600
+55% more than 2018

26,300
+34% more
than Baseline DV

27,100
+114% more than
2018

34,000
+25% more
than Baseline DV

Road network LOS plots of the Baseline DM and Baseline DS scenarios are provided in Appendix C. These
plots illustrate how poor the road network is predicted to operate in future years even in the baseline do
something scenarios which include major infrastructure projects services (public transport) and policy
implementation (e.g. parking strategy implementation). In particular Takitimu Drive south of the Takitimu
North Link interchange, where the current toll is no longer in place, the road is operating over capacity in the
2035 baseline DM, 2048 baseline DM, and 2035 baseline DS scenarios. In the 2048 baseline DS scenario
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Takitimu Drive south is changed from 2 lanes to 4 lanes, this additional capacity provides sufficient capacity
for the forecast road traffic on Takitimu Drive in 2048.

2.5 Representation of pricing
Input values

Three time periods are represented in TTSM, the weekday AM 2 hour peak period (AM), the weekday PM 2
hour peak period (PM) and the 7 hour interpeak period (IP). These periods are represented in TTSM as an
average hour of the period represented. Therefore it should be recognised that the reported TTSM model
results are a flat average of these periods and that actual profiled demand conditions are likely to be worse
than reported during the 'intra-peak’ high demand time slices. Travel demand, transport supply and transport
costs are input as average or weighted average values for each period represented. Road price is input in
the same way as illustrated in Figure 2-1. For a variable price which may rise and fall over the modelled time
period, an average price is applied. For example a $2.00 price in the AM peak period is representative of an
average price of $2.00 over the AM period.

Figure 2-1 lllustration of the TTSM modelled road price

TTSM modelled road price . Variable road price
Representative of an average price for the modelled Example of a potential profile of a
period variable road price
Road price J—
H 1
B -
o o
P I
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et e 1
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i ] i |
| : i |
| = : |
! | = :
1 d oI R ——
| ———————— i
e
7am 9am 4pm 6pm Time of day

TTHM represents time in smaller increments. A study of the profile of price within the AM peak period and
the effects on micro peak spreading is described in Section 4.4.

The prices stated in this report and throughout the study are in 2022 price and value. Model values of price
input to the model are adjusted to account for forecast changes in CPI over time, and willingness to pay
parameters are also adjusted to account for forecast changes in income levels relative to CPI.

Price elasticity of demand

TTSM is well established in modelling toll roads and the transport response to toll roads given the presence
of the Takitimu Drive toll, the Tauranga Eastern Link toll, and past tolling of Tauranga Harbour Bridge.

The route choice, distribution response, and mode choice response in TTSM21 are calibrated and validated
to local conditions which include the Takitimu Drive toll and the Tauranga Eastern Link toll.

The parameters for the trip frequency response and the macro time of day response are taken from the
London Congestion Charge study (see appendix A). These parameters were sensitivity tested and peer
reviewed as part of the implementation of this new functionality.
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3 Stage 1 Modelling

3.1 Overview

Stage 1 involved testing two network pricing concepts and two cordon pricing concepts with a range of
pricing levels in TTSM. The two cordon pricing concepts were tested to contrast and compare with the
network pricing concept. Each concept was modelled in TTSM for the forecast year 2035. Each concept was
tested under a range of charges; Price A, Price B and Price C, with each price being twice that of the
previous price. The four concepts were assessed against various network performance indicators. This was
a first step in understanding the potential for and implications of road pricing in Tauranga. Stage 1 concluded
with a preferred concept called Concept 5 to be more thoroughly assessed in Stage 2.

3.2 Concepts
The four Stage 1 road pricing concepts were:
Concept 1: Priced network with an access based charge

e Users charged to access the priced network

e All network access points (where possible) would have ANPR cameras

e  Where access is difficult to control (e.g. Hewletts Road) ANPR cameras would be located intermittently
along the route, meaning trips that only use a short section of the priced network would be ignored.

e Users would be charged to access the Te Papa Peninsula area, but in all other locations there would be
no charge to cross the network.

Concept 2: Priced network with a distance based charge

e  Users charged a price per km on the priced network

e Network access and exit points would have ANPR cameras to determine the distance travelled

e  Where access is difficult to control (e.g. Hewletts Road) ANPR cameras would be located intermittently
along the route, meaning trips that only use a short section of the priced network is such location would
be ignored.

e Users would be charged to access the Te Papa Peninsula, but in all other locations there would be no
charge to cross the network.

Concept 3: Te Papa Peninsula Priced Cordon

e Users charged each time they cross the cordon

e Assume users could cross the cordon multiple times for a defined time period (e.g. 60 minutes).
e  All cordon crossing points would have ANPR cameras

¢ No charge to travel within the cordon.

Concept 4: Te Papa Peninsula Cordon + CBD Cordon

e  Users charged each time they cross a cordon

e  Assume users could cross a cordon multiple times for a define time period (e.g. 60 minutes).
e All cordon access points would have ANPR cameras

e No charge to travel within the cordon

The extents of the Concept 1 and Concept 2, and the locations of the cordons in Concept 3 and Concept 4
are shown in Table 3-1 below.
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Table 3-1 Stage 1 Concept illustrations

Concept 1. Priced network with an access based charge Concept 2. Priced network with a distance based charge
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The concepts were tested in TTSM with the light vehicles priced as set out in Table 3-2 below. Heavy
vehicles are charged 2.5 times the light vehicle prices that are presented.

Table 3-2 Range of light vehicle prices for Stage 1 modelling in TTSM

Concept Time period Price A Price B Price C

Concept 1 AM $1.00 $2.00 $4.00

Priced network with an

access based charge PM $1.00 $2.00 $4.00
Inter-peak $0.50 $1.00 $2.00

Concept 2 AM $0.10 per KM $0.20 per KM $0.40 per KM

Priced network with a

distance based charge | PM $0.10 per KM $0.20 per KM $0.40 per KM
Inter-peak $0.05 per KM $0.10 per KM $0.20 per KM

Concept 3 AM $1.00 $2.00 $4.00

Te Papa Peninsula

Cordon PM $1.00 $2.00 $4.00
Inter-peak $0.50 $1.00 $2.00

Concept 4 AM $1.00 $2.00 $4.00

Te Papa Peninsula

Cordon + CBD Cordon | pMm $1.00 $2.00 $4.00
Inter-peak $0.50 $1.00 $2.00

3.3 Outcomes

The concepts were assessed against the road pricing objectives using six network performance indications:

e VKT Vehicle Kilometers travelled Average daily vehicle kilometers travelled
e  Emissions Carbon dioxide equivalentCOzE Kg / Day
o Delay Average Daily vehicle hours of delay: Congested time - free flow time
e  Public transport mode share
e Level of service Proportion of the priced network links at LOS D or better
e Revenue The amount of net revenue generated

The full set of outcomes is provided in Appendix B.

Using these network performance indicators the concepts were assessed against the four of the five road
pricing objectives. An assessment against Urban Form Outcomes was not included as we were yet to
establish parameters for the assessment of this objective in Stage 1. This assessment is summarised in the

Table 3-3 below.
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Table 3-3 Assessment of Stage 1 Concepts versus objectives

An assessment against Urban Form Outcomes was not included as we were yet to establish parameters for the assessment of this objective in Stage 1

Optimisation of the
whole transport system

Improve travel time
reliability and levels of
service

Raise revenue

Incentivise lower carbon
emissions and travel
choice

Support urban form
outcomes

Priced Network with Access

Mixed result. Appears to

perform well in the AM and

IP but less effective in the
PM time period.

Performs well on delay
reduction.

Performs well on net
revenus

Achieves COZE reduction
and reasonable PT mode
shift effect.

Priced Network with distance-
based charge

High price appears
effective at reducing
LOS across the
network

Performs well on delay
reduction.

Lots of short trips leads
to high proportion of
low/negative net
revenue trips.

Achieves CO,E
reduction but small PT
mode shift effect.

Te Papa Peninsula Cordon

Little impact on
improving LOS
across the whole
network and the
priced network

Performs well on
delay reduction, but
slightly less than
other concepts.

Mid-range
performer.

Achieves CO-E
reduction but small
PT mode shift
effect.

Te Papa Peninsula cordon +
CBD cordon

Little impact on
improving LOS across
the whole network and
the priced network

Performs well on delay
reduction.

Performs well on net
revenue

Performs well on CO-E
reduction and PT mode
share

Stage 1 Modelling
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Based on this assessment, Concept 1, the concept with an access charge was considered the most
promising of the concepts. The access charge targeted short trips, reducing the number on the strategic road
network which frees up capacity and reduces delay. Concept 1 also performed well compared to the other
concepts in terms of raising revenue.

3.4 Lessons and recommendations
The lessons from Stage 1 were:

e  Scheduled variable pricing would be more effective than real time dynamic pricing in achieving road
pricing objectives.

An Access charge approach is helpful in targeting short trips

e The distance charge alone is financially inefficient due to the relatively high transaction costs on short
trips

The cordon concept is helpful for mode share, particularly with a CBD cordon, but concerns over 1)
flexibility and 2) impacts at the cordon perimeter.

The concept needs to be able to target corridors or specific locations

Non-price interventions should be delivered in tandem with pricing to avoid and mitigate negative effects
such as inducing the wrong traffic on local non-priced streets.

The study team also identified four success factors in the design of a pricing scheme for Tauranga:

e Scalable The concept needs to work on one corridor, several corridors or across a network of roads.

e Public acceptance The concept needs to be understandable, and it needs to be able to provide a value
proposition.

e Targeted The concept needs to be able to target certain corridors and areas.

e Equitable The concept needs to be flexible to be able to design a scheme with equitable impacts.

Based on the outcomes above the recommended pricing concept for Stage 2 was to combine the benefits of
Concept 1’s access charge, with the fairness of Concept 2’s distance based charge. This combination
means short trips on the network are deterred and longer trips are also charged appropriately. The ability to
vary the access component of the charge by location would provide the ability to target certain corridors and
areas.
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4  Stage 2 Modelling

4.1 Overview

Stage 1 concluded with the preferred concept (referred to as Concept 5) which was more thoroughly
assessed in Stage 2 in the forecast years 2035 and 2048. Concept 5 was modelled using TTSM with its new
functionality, as well as some more detailed modelling of the AM peak period using TTHM. The modelling in
Stage 2 involved the following components:

e  Various pricing levels and pricing models were tested to determine a pricing model suitable for a full
assessment of Concept against the road pricing objectives

¢ Full assessment of Concept 5 against performance indicators for each road pricing objective

e  Financial analysis of revenues and costs

e  Economic evaluation of transport user benefits

e  TTHM modelling of the AM peak period

e  Sensitivity testing and other analysis.

4.2 Concept 5

4.2.1 Design
As per the recommendation of Stage 1, the Stage 2 concept price structure was a combination of:

e an access charge for entry onto the priced network or into /out of Te Papa Peninsula and a
e adistance-based charge on the priced corridor.

This pricing structure deters short trips from the priced network and longer trips are charged

appropriately. Users would be charged to access Te Papa Peninsula, but in all other locations there would
be no charge to cross the priced network. The access charge at all locations into /out of Te Papa Peninsula
allows traffic flow at these locations to be managed with price.

The access charge can be varied by location. This will be done by charging a different access charge at
each entry point (or some entry points). This then provides the ability to either target congested corridors
with higher prices, or to target corridors where funding is needed in the area for specific infrastructure or
schemes.

Varying the charge by entry point was chosen over charging by a corridor or charging the entry and exit point
for reasons of simplicity of communication. The price structure will not provide the ability to apply a higher
price for all users of a particular corridor only those entering that particular corridor.

4.2.2 Network extent for modelling

The extent of the priced network, as illustrated in Figure 4-1 and Figure 4-2, is defined for modelling
purposes. It includes the State Highway ring around Te Papa Peninsula (SH2, SH29, SH29A), SH2 and TNL
from Te Puna, and TEL. The priced network extent could be less or more as needed at the time of
implementation and can be tailored over time.

14 Only one time period was modelled in TTHM given the nature of the study being proof-of-concept only. The forecast 2035 levels of the

service on the corridor without pricing was similar in the AM and PM. Either period could have been for the TTHM modelling.
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The extent of the network was chosen to allow management of demand across the entire strategic road
network and key supporting arterial roads. Note that the priced network includes TEL and would replace the
current toll. In Stage 1 modelling, TEL was not included in the priced network of Concept 1 and Concept 2.

Figure 4-1 2035 Priced network extent for modelling

L] Price to cross the network to
[ER—— 3
i access Te Papa Peninsula

M Be‘ a Road Pricing in Tauranga - Proof-of-Concept Technical Report | 3823024-920556377-115 | 9/05/2023 | 26



Sensitivity: General

Stage 2 Modelling

Figure 4-2 2048 Priced network extent for modelling
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4.2.3 Pricing model testing
Pricing model tests

Nine pricing model tests were undertaken to determine a pricing model to carry out an assessment against
the road pricing objectives. The tests covered a range of access charge levels, differential access charges to
influence route choice, and tests targeting a mode shift. The list of tests is presented in Table 4-1 below
alongside the price for light vehicles. Heavy vehicles are charged 2.5 times the light vehicle charges. The 2.5
multiplier is applied to both the access charge component and the distance charge component of price.

Table 4-1 List of pricing model tests

Pricing model test name Description of pricing model

Charges for light vehicles shown. Heavy vehicles are charged 2.5 times the light
vehicle charges.

Price A Peak $1.00 + $0.15 per KM

Interpeak $0.50 + $0.15 per KM

Price B Peak $2.00 + $0.15 per KM

Interpeak $1.00 + $0.15 per KM

. Peak $4.00 + $0.15 per KM
Price C

Interpeak $2.00 + $0.15 per KM

) Peak $8.00 + $0.15 per KM
Price D

Interpeak $4.00 + $0.15 per KM
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Price B with 50% less on SH29A access points and double charges
on Takitimu Drive SH2 access points to encourage road users to
travel around the harbour (via SH29A) instead of across the
harbour (SH2 harbour Bridge).

Differential Access Charge Test 1

Differential Access Charge Test 1 plus 50% less Access Charge on
Welcome Bay Link Road access points to encourage road users to
Differential Access Charge Test 2 travel around the harbour (via SH29A) instead of across the
harbour (SH2 harbour Bridge) and relieve Welcome Bay residents
of full charging where alternative travel options are limited.

Differential Access Charge Test 2 plus $8 on Harbour Bridge in the
peaks ($4 in the interpeak) to further encourage road users to travel
around the harbour (via SH29A) instead of across the harbour (SH2
harbour Bridge).

Differential Access Charge Test 3

Price B test with +25% to the access charge on those roads which

Mode shift Run 1 have high levels of PT service to encourage mode shift.

Mode shift Run 1 plus 50% off PT fares to further encourage mode

Mode shift Run 2 shift.

The project partners agreed four performance indicators would be used to select the pricing model for
Concept 5 to then carry out a full assessment including economic appraisal. The four performance indicators
were:

1. Levels of service (targeting LOS D or better)
2. Right traffic right roads

3. People movement

4. Freight movement

Other considerations were revenue and crash costs. The detail of each performance indicator and the model
outcomes are presented in Appendix C.

Outcomes
The outcomes were summarised as:

e  Price A typically captures the majority of network benefits of network delay saved, network level of
service and reliability and journey time savings on freight routes.

e  Price A s relatively inefficient with respect to net revenue compared to the other higher price points as
transaction costs are assumed fixed at 35 cents per transaction (and the assume of one transaction per
use) regardless of charge amount.

e Net revenue per annum in 2035 (before GST and other gross revenue deductions, and excluding
maintenance costs) was estimated to be:

- Price A: approximately $50m per annum

- Price B: approximately $100m per annum
- Price C: approximately $200m per annum
- Price D: approximately $300m per annum

e The differential access charges were effective in reducing flows on the Harbour Bridge without
significant impacts on network wide statistics compared to the reference point of Price B. Although there
were some decreases in network reliability for Differential Access Charge Test 3.
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o Differential access charges will influence traffic flows to a degree but there are limitations in the
concept’s ability to target route choice of road users at key route choice decision points with the given
priced network extent.

e  The $8 charge on the harbour bridge in Differential Access Charge Test 3 resulted in excessive
diversion to SH29A beyond its available capacity and was not progressed.

Based on the modelling outcomes and other study considerations, the project partners selected a pricing
model to be used in the full assessment (referred to as the Assessed Price model). This was the 2035 Price
B scenario plus the Test 2 differential charging locations and the 2048 Price C scenario plus the Test 2
differential charging locations.

As mentioned above, at a lower price point than that chosen for the Assessed Price model, much of the
network benefits are achieved but with less overall net revenue. With higher prices than that chosen for the
Assessed Price model, there is some improvement in network performance, but this is not without negative
outcomes on non-priced local roads where there are increases in traffic due to changes in route choice (to
avoid or reduce road charges) or changes in trip destination (to avoid or reduce road charges).

This Assessed Price model for Concept 5 to be used for the full assessment and appraisal of economic
benefits is outlined in Table 4-2 below.

Table 4-2 Assessed Price model for Concept 5 to be used for the full assessment

Forecast year Description of pricing model for the full assessment

Charges for light vehicles shown. Heavy vehicles are charged 2.5 times the light vehicle charges.

2035 Peak $2.00 + $0.15 per KM
Interpeak $1.00 + $0.15 per KM
With:

e 50% lower charges on SH29A access points and Welcome Bay Link Road
e 50% higher charges on Takitimu Drive SH2 access points

2048 Peak $4.00 + $0.15 per KM
Interpeak $2.00 + $0.15 per KM
With:

e 50% lower charges on SH29A access points and Welcome Bay Link Road
e 50% higher charges on Takitimu Drive SH2 access points

4.2.4 Conceptissues
The issues with the concept that were found during the study were:

e  The complexity of the concept’s pricing structure may be difficult to communicate to the public

e  The complexity of the concept’s pricing structure may be difficult to implement from a back-office system
perspective

e  The ability to expand or contract the extent of the priced network may not be straightforward in practice
due to the complexity of the system. Noting that it is still considered that the concept is superior to the
cordon concept or area charge for the application of the road pricing in Tauranga.

o Differential access charges will influence traffic flows to a degree but there are limitations in the
concept’s ability to target route choice of road users at key route choice decision points with the given
priced network extent.
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4.3 Outcomes against the objective of road pricing

4.3.1 Introduction

Concept 5 with the assessed price model was assessed against the road pricing objectives. The agreed
performance indicators for each road pricing objective were agreed with the project partners. These are set
out below in Table 4-3 below.

Table 4-3 Performance Indicators

Road Pricing objective

Performance indicators

Optimisation of the whole
transport system

No singular performance indicator was proposed. The optimisation of the whole
transport system will be a balance of the performance indicators described below.

Improve travel time
reliability and levels of
service

Average Daily vehicle hours of delay: Congested time - free flow time
Proportion of the road network operating at LOS D or better in each time period
LOS plots

Delay plots

Raise revenue to invest in
local transport solutions

Gross revenue, operating costs, and net revenue

Incentivise lower carbon
emissions

CO:E vehicle emissions

VKT outcomes

Incentivise travel choice

Trip summary statistics by mode (e.g. mode share)

Support urban form
outcomes

Note that the selection of
topics from the Connected
Centres programme was
guided by Tauranga City
Council officers.

Macro-urban form?*®

e Impacts on travel patterns

e Impacts on Road and PT journey times between centres

Mode shift and micro-mobility

e  Shift of local road based trips to shared and active modes (including
micro-mobility)

Social equity

e Change in travel costs by income group

o  Examples of how much are people paying in road price to access
essential services

Strateqic Corridor function

e Changes in traffic flows

¢ Right traffic right roads assessment

¢ Impact on journey times of freight traffic on key freight routes.

¢  Examples of traffic volumes (including freight traffic) and changes in traffic
volumes in sensitive areas such as outside schools and in town centres.

As described in Table 4-3, no singular performance indicator proposed for the first objective (to optimise the
whole transport system) as the system has many competing outcomes.

15 Average bus hours per person was originally included as a performance indicator, but this statistic is blurred by changes in the trip

frequency and trip distribution that results from pricing, so the direction of change is not clearly indicative of a good outcome or a bad

outcome.
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The metrics to assess the impact of VRP improving travel time reliability and levels of service were:

o Delay: Average Daily vehicle hours of delay: Congested time - free flow time

e % of Network at LOS D or better: The proportion of the road network operating at LOS D or better
in each time period

Traffic network LOS plots for each scenario were also produced and these are available in Appendix D.

Table 4-4 below presents the outcome metrices to assess this objective. As shown the introduction of the
price reduces average daily vehicle hours of delay by 20% in both 2035 and 2048. The proportion of the road
network operating at LOS D or better improves with pricing in each time period in 2035 but has little impact
on this statistic in 2048.

Table 4-4 Performance indicator results for the Improve travel time reliability and levels of service objective

2035
‘ Baseline DM Baseline DS With VRP Baseline DM Baseline DS With VRP
1650 2,500 2,300 1,750 3,000 2,300 1,700
AM ' +50% more 7% less -24% less | +83% more -24% less -24% less
than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
900 1,500 1,500 1,300 1,950 1,600 1,400
Delay 1P +63% more +3% more -17% less | +114% more -16% less -15% less
(Vehicle than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
hours 1.800 2,850 2,700 2,000 3,500 2,850 2,000
travelled) PM ' +60% more -6% less -25% less +95% more -17% less -27% less
than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
16.800 26,600 26,100 20,700 33,600 27,500 21,900
Daily ' +59% more -2% less -20% less | +101% more -18% less -20% less
than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
AM 94% 93% 91% 93% 90% 93% 93%
% of the
road
Network
etwor P 97% 95% 94% 96% 93% 96% 96%
operating
atLOS D
or better
PM 93% 90% 90% 91% 90% 93% 93%

Figure 4-3 below illustrates the delay performance indicator that is tabulated above. This graph illustrates
how network delay is predicted to increase substantially in the Baseline DM scenarios. The projects in the
2048 Baseline DS have a positive impact in reducing network delay by 18%, and this is further improved by

road pricing.
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Figure 4-3 Change in network delay in response to pricing
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In summary, road pricing improves travel times on the priced network and on the network as a whole by
reducing delay by 20%. Levels of service, which has been used as a proxy for reliability, improve overall with
road pricing, but some non-priced parts of the network are predicted to have a reduced level of service due
to increases in traffic as a result of changes in route choice and changes trip patterns. There may be
mitigation measures that could be used to reduce or avoid the negative impacts in some of these locations.

4.3.3 Raiserevenue to invest in local transport solutions
Road pricing is estimated to generate Net revenue of:

e  Approximately $112m in 2035
e approximately $188m in 2048

System net revenue is then calculated by subtracting the debt and NLTF repayment revenue that would
have otherwise been collected from existing tolls (TEL and Takitimu North Link in 2035, and Takitimu North
Link in 2048).

System net revenue from road pricing is estimated to be

e  Approximately $88m in 2035
e  Approximately $158m in 2048.

Over a 40 year period system net revenue from road pricing is estimated to be approximately $5.5 billion
which could be used to support the funding of western Bay of Plenty’s Transport System Plan. This
increased investment would also result in improved transport outcomes for users relative to a scenario where
such improvements couldn’t be funded. These benefits would be in addition to the network performance
benefits of road pricing described in this report.
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4.3.4 Incentivise lower carbon emissions

The performance indicators for this objective were VKT and CO2zE vehicle emissions.

Table 4-5 below presents the outcome metrics used to assess this objective.

Table 4-5 Performance indicator results for the Incentivise lower carbon emissions objective

2048

Baseline Do | Baseline Do = With VRP
Minimum Something

2035

Baseline Do With VRP

Baseline Do

Minimum Something

VKT 4.97m 6.41m 6.37m 6.00m 7.34m 7.59m 6.88m
29% more 2% less 6% less 48% more 3% more 9% less

KM/day than 2018 | than BLDM | than BL DS than 2018 | than BLDM | than BL DS
COZE 1.13m 1.22m 1.22m 1.15m 0.88m 0.91m 0.83m
9% more 1% less 5% less 22% less 3% more 8% less

KG/day than 2018 | than DSDM | than BL DS than 2018 | than BLDM | than BL DS

As shown, road pricing for the assessed concept and price is predicted to reduce VKT by 6% in 2035 and by
9% in 2048, and this drives a corresponding reduction in the COzE.

4.3.5

Incentivise travel choice

The performance indicator for this objective was total trips by mode across the WBoP modelled area. We
have collated the model output statistics for Daily vehicle trips, PT patronage per day, PT mode share and
daily cycle trips. Table 4-6 below presents the outcome metrics used to assess this objective.

Table 4-6 Performance indicator results for the Incentivise travel choice objective

2035 2048
Baseline Do  Baseline Do | With VRP Baseline Do | Baseline Do  With VRP
Minimum Something Minimum Something
anate 641,000 830,000 816,000 810,000 943,000 930,000 919,000
Daily vehicle 29% more 2% less 1% less 47% more 1% less 1% less
trips than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
PT 12,800 19,700 34,800 36,100 22,000 39,300 42,500
54% more 77% more 4% more 72% more 78% more 8% more
Patronage/day than 2018 than BL DM than BL DS than 2018 than BL DM than BL DS
1.6% 1.9% 3.3% 3.5% 1.9% 3.3% 3.6%
Mode share
Cycle 12,600 19,600 26,300 28,400 27,100 34,000 38,700
Daily tri 55% more 34% more 8% more than 114% more 25% more 14% more
atly trips than 2018 than BL DM BL DS than 2018 than BL DM than BL DS
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As shown, road pricing for the assessed concept and price is predicted to reduce private vehicle trips by 1%
with pricing, PT trips are predicted to increase by 4% in 2035 and 8% in 2048, and cycle trips are expected
to increase by 8% in 2035 and 14% in 2048. It is noted that while TSP public transport system assumptions
are adopted early in 2035, the system itself has not been adapted in response to change in system operation
with road pricing. The performance of the public transport system may be improved if it was. This would be
considered in future studies.

4.3.6 Support urban form outcomes

Macro urban form

The macro urban form principle from UFTI is about “good quality, compact mixed-use urban development
with density and destinations focused on public transport nodes and along corridors”. This supports “high
density PT services, agglomeration benefits, avoids unnecessary urban sprawl, and assists in emission
reductions and builds climate resilience”. “Urban Form should enhance transport’s role in providing
connections between people, product and places.”

The assessment of the scheme against the macro-urban form concept looked at the following performance
indicators:

e Impacts on travel patterns
e Impacts on Road and PT journey times between centres

Travel patterns

Most trips in Tauranga today are relatively short local trips, for example 55% of car trips are less than 6km in
trip lengths. With pricing, the model predicts even more travel locally, and less travel between different parts
of the city. That is to say, people will choose where practical to travel to places that are local rather than
more distant due to price, even more so they currently do now without pricing. To illustrate the kind of
change and scale of the change we have calculated the change in the number of trips travelling between
different parts of Tauranga. The different parts being defined by compass direction relative to Te Papa
Peninsula. The outcome of this assessment is presented in Figure 4-4 below with the change in the number
of daily vehicle trips presented as bar, and the percentage change on the Baseline DS presented as a
number. Red bars indicate a decrease in trips and blue bars indicate an increase in trips.

16 2018 Household travel survey
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Figure 4-4 2035 Change in daily vehicle trips between parts of Tauranga as result of pricing

Change in daily vehicle trips between parts of Tauranga as result of pricing
2035 Concept 5 versus 2035 Baseline DS
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As shown, there are more trips occurring within each part of the city, and the number of trips between parts
decreases. Overall there is 13% less trips between these locations and 3% more trips within these locations.
The pattern is similar in 2048.

This outcome broadly supports the UFTI Urban form outcomes particularly the objective of assisting in
emission reduction. However, it is recognised that the road pricing can also lead to an increase in traffic on
non-priced roads, which can be local streets that are more sensitive to traffic movements. This is discussed
further under the Right Traffic Right Road heading. It is also acknowledged that road pricing could have
negative severance effects by raising price barriers to move between communities (potentially reducing
social cohesion and increasing economic fragmentation).
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Journey times between centres

The introduction of road pricing will impact Road and PT journey times between and within Centres. To
assess the impact we have looked at changes in the modelled peak period journey times (using AM as the
example peak period) between the Centres across Tauranga and western Bay of Plenty (WBoP).

The list of centres between which we have collated journey time data is from the Connected Centres
programme? and are illustrated in Figure 4-5 below.

Figure 4-5 Connected Centres programme schematic
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Source: https://www.tauranga.govt.nz/our-future/enabling-growth/connected-centres-programme

Journey times between centres by public transport in the morning peak period are presented in Table 4-7.
There are moderate reductions in PT journey times between centres with pricing. There is a benefit on the
route from Paengaroa to the City where there are travel time benefits on Hewletts Road with pricing. The
other routes are not predicted to experience a material change in travel time for buses.

17 The Connected Centres programme, released in July 2020, was chosen by UFTI as in their view it offers the best outcome for people

to live and move around the sub-region and connect to the upper North Island in the future
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Table 4-7 PT Journey times (minutes) between centres

2048
Baseline = VRP % Change Baseline VRP Change % Change
DS DS
Katikati to City 67.6 67.9 +0.2 0% 57.8 56.4 -1.4 -2%
Mount to City 14.0 13.8 -0.2 -2% 14.0 13.8 -0.2 -2%
Taurko to City (va 137 137 0.0 0% 14.6 14.6 0.0 0%

Cameron Road)

Paengaroa to City 48.8 44.7 -4.1 -8% 48.6 44.6 -4.0 -8%

Journey times between centres by car in the morning peak period are presented in Table 4-8 below and are
shown to reduce, particularly on the Katikati to City and Paengaroa to City routes. Of particular note the
Tauriko to City route via Cameron Road is not predicted to experience a material change in journey time
despite the parallel route via Takitimu Drive being part of the priced network.

Table 4-8 Car journey times (minutes) between centres

2048
Baseline VRP Baseline VRP
DS
Katikati to City 42.2 40.4 1.8 -4% 35.2 32.9 2.3 6%
Mount to City 96 94 0.2 -2% 9.9 96 0.3 -6%
Tauriko to City (via 17.3 16.7 0.6 -3% 18.3 18.1 0.1 -1%

Cameron Road)

Paengaroa to City 27.1 23.6 -3.5 -13% 27.0 235 -3.5 -13%

Journey times between each individual centre along each route is provided in Appendix D.
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Mode shift and micro-mobility

Road pricing is likely to encourage a shift of local road based trips to active modes like walking, cycle and
eScooters. The model predicts that cycle trips will increase by 8% in 2035 and 14% in 2048 with the
introduction of road pricing. Mode shift to walking and micro-mobility are not represented in the model and so
greater gains may be expected:=. In addition, the modelled scenario accounts for the road price intervention,
but not potential complimentary and targeted cycling infrastructure interventions:

Figure 4-6 below shows how the number of vehicle trips by distance band is predicted to change with pricing
on SH2 Maunganui Road where price is applied in the concept, and on the parallel Oceanbeach Road which
is not priced in the concept. The figure demonstrates that many of the additional trips that use Oceanbeach
Road with pricing are relatively short trips, in the range of 2 to 8km in trip length. While the model currently
predicts many of these trips to remain road based vehicle trips, there would be an opportunity to target
interventions in locations like these to encourage a mode shift to active modes and micro-mobility modes.

Figure 4-6 Change in daily trips on Oceanbeach Road and SH2 Maunganui Road by distance

Change in daily vehicle trips by distance band
on Oceanbeach Road and SH2 Maunganui Road
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18 Short distance car trips in the range of approximately 0-1 km in length could potentially switch to walking or a micro-mobility mode
with road pricing in place. The 2018 Household travel survey found that 12% of car trips in Tauranga are less than 1km in length, and
some of these trips may, with road pricing in place, switch to walking or a micro-mobility mode. An estimate of this potential mode shift
was not quantified as part of this study.

1% The Baseline DS does assume a Do Something cycle network which includes cycleway projects in Otumoetai, Bayfair, Mount
Maunganui and Te Papa East/West connection.
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Social Equity

An assessment of the equity of the scheme and pricing has been undertaken by

Calculating the changes in travel costs by income group,

Providing some examples of how much are people paying in road price to access essential services
such as healthcare, grocery shopping, primary and secondary education.

Assessment of population (by location and level on the deprivation index) subject to a road price with no
or limited alternative mode choice.

Road price costs by income group

The change in road price costs for the home-based work trip purpose as a result of road pricing by average
household income level is presented in Figure 4-7 below.

2 Weighted average including generalised travel time and generalised price components
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Figure 4-7 Change in road price costs with road pricing by income band

Change inroad price costs with Road Pricing by income band
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As shown, for the income bands above $50,000 per household, the average additional road price costs that
travellers would be faced with do not vary much by income band, and there is not a clear upward or
downward trend by income band. Households earning less than $50,000 are predicted to have slightly less
additional road price costs on average compared to other income groups. In conclusion, there is no apparent
regressive relationship with average household income i.e. the additional costs were reasonably evenly
distributed across all income bands.

Note that Concept 5 allows for differential access charges by access location, so lower access changes
could potentially be used in certain locations to address (to a degree) potential localised equity concerns.

Access to services

The priced network concept in this study encourages travel in local areas rather than cross-city travel. This
has negative implications for neighbourhoods with limited provisions of services locally combined with the
priced network being a barrier to the services local further afield. Figure 4-8 presents a figure of various
types of services and land activities, the key services being Commercial Centres, Hospitals, Recreation
reserves, and schools with the Priced network indicated in pink. There would be locations where the priced
network is a barrier to services. Examples of this are:

e Residents of Welcome Bay are separated by the priced network from a Commercial centre and a
supermarket

o Residents of Harini are separated by the priced network from a Commercial centre and a supermarket

e Residents of Maungatapu are separated by the priced network from a Commercial centre and a
supermarket

e Residents of Maungatapu, Welcome Bay and Pyes Pa are separated by the priced network from high
schools
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Figure 4-8 Key services and other land uses in Tauranga and Western Bay of Plenty
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Strateqic Corridor function

Right traffic right roads

To assess the Right Traffic Right Roads philosophy, we have reviewed the journey lengths of tripsz at 13
locations across Tauranga before and after pricing. The locations are a mix of Link Corridors, Activity Streets
and Local Streets, and a mix of priced locations and non-priced locations and are shown in Figure 4-9 below.
The 13 locations were chosen in consultation with the Project Partners.

Figure 4-9 Locations of the journey trip length analysis
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Local roads should be carrying mostly local trips. While the definition of a local trip is subjective, for the
purposes of this analysis we have assumed a local trip is any trip with a distance of 10km or less. The typical
trip in this range is, depending on the location, likely to be a less than a 10 minute car journey, less than a 20
minute public transport trip or less than a 20 minute cycle ride.

Figure 4-10 presents the proportion of the local trips on at each location before and after pricing.

2 Often called a trip length frequency distribution
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Figure 4-10 Impact on pricing on road function
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As shown in the plot, link corridors generally have a lower proportion of the local trips with TNL showing no
local trips. The proportion of the local trips on Activity streets is mixed, some carry a high proportion of the
local trips, others carry a lower proportion of local trips. This is expected as Activity Streets often have a dual
function of supporting a Movement function and a Place function or one or the other. The examples of Local
Streets (Cambridge Road and Oceanbeach Road shown on the far right in the plot) carry close to 50% or
more local trips.

With pricing applied, the proportion of local trips on most of the Link Corridors reduces or stays very low. The
exception is the Old SH2 where with pricing the proportion of local trips increases.

With pricing applied, the proportion of local trips on three of the five Activity Street examples reduces. These
are the three where pricing is applied either on the road itself or at the end of the road where the access into
Te Papa Peninsula is applied. On Welcome Bay Road pricing causes some traffic to re-route from SH2 to
Welcome Bay Road. This is an example of where some mitigation may be needed to address this issue. On
the other two examples of Activity Streets, Waihi Road and 15t Avenue, the proportion of the local trips
increases slightly.

With pricing applied, the proportion of local trips on the two Local Street examples reduces, with
Oceanbeach Road in particular reducing from 80% local trips to 73% local trips. Further analysis of
Oceanbeach Road shows that the while greater proportion of additional traffic on Oceanbeach Road with
pricing are short distance trips (i.e. less than 10km in length) there are more longer distance trips choosing
this route over SH2 (where price is applied). The state highways in Tauranga carry a significant number and
proportion of local trips and this location is an example of when road pricing is applied to the strategic
corridor network many of the trips that change route on to non-priced local roads are trips to may be more
suited to the local road network rather than the strategic road network. Nevertheless, this location is also an
example of where some mitigation may be needed to address the issue of some longer distance strategic
type trips switching to Oceanbeach Road when they should instead remain on SH2. Figure 4-11 illustrates
the trip length frequency distributions on Oceanbeach Road and SH2 before and after pricing for reference.
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Figure 4-11 Trip length frequency distributions on Oceanbeach Road and SH2 before and after pricing.
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The trip length frequency distributions before and after pricing at each of the 13 locations are provided in
Appendix D.
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Impact on journey times of traffic (freight and general traffic) on key freight routes.

The journey times on three freight routes have been assessed before and after road pricing to see the
impact. The routes were:

e  SH2in the west to Sulphur Point
e  SH29 to Sulphur Point
e  SH2in the east to Sulphur Point.

The impact of road pricing on journey times for heavy vehicles on these routes is presented in Figure 4-12,
Figure 4-13, and Figure 4-14. The graphs show reductions in journey times on these routes in all time
periods, with the exception of SH2 west to Sulphur point in the AM time period. This is a result of inclusion of
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the road pricing on the old SH2 parallel to TNL in the road pricing scenario, which shifts traffic on to TNL
effecting the travel time of heavy vehicles that use this route.

Figure 4-12 SH2 in the west to Sulphur Point
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Figure 4-13 SH29 to Sulphur Point
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Figure 4-14 SH2 in the east to Sulphur Point
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m 2035 with Road Pricing

Changes in traffic volumes in sensitive areas

For this performance indicator we have assessed the changes in traffic volumes in sensitive street locations
such as outside schools and in town centres. The school examples chosen were:

e  Otumoetai Primary School, Otumoetai Road
. Gate Pa School, Cameron Road
. Brookfield School, Millers Road

The town centre type examples were:

. Greerton town centre, Chadwick Road
. Elizabeth St, CBD
. Bethlehem town centre

Table 4-9 presents the changes in total traffic volumes at the 6 examples of sensitive street locations. As
shown in the table, there is predicted to be an increase in traffic at each of the three school locations, and an
increase in traffic in Greerton town centre. There is predicted to be a decrease in traffic on Elizabeth St and
in Bethlehem town centre.

Table 4-9 Changes in traffic volumes in sensitive areas

Average daily traffic

Example locations Baseline DS With VRP

Schools

Otumoetai Primary School, Otumoetai Road 12,100 14,600 +2,500 +21%
Gate Pa School, Cameron Road 21,700 22,350 +650 +3%
Brookfield School, Millers Road 6,050 7,975 +1,925 +32%
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Town Centres

Greerton town centre, Chadwick Road 6,520 6,850 +330 +5%
Elizabeth St, CBD 10,600 9,700 -900 -8%
Bethlehem town centre 17,200 6,400 -10,800 -63%

Table 4-10 presents the changes in heavy vehicle traffic volumes at the six examples of sensitive street
locations. As shown in the table, there is predicted to be an increase in traffic at each of the three school
locations with the percentage change in heavy vehicles outside Otumoetai Primary School and Brookfield
School being particularly high. There is predicted to be very small increase in heavy vehicle traffic in
Greerton town centre and on Elizabeth Street with heavy vehicles choosing difference routes in response to
the introduced price differentials. There is predicted to be a decrease in heavy vehicle traffic in Bethlehem

town centre.

Table 4-10 Changes in heavy vehicle volumes in sensitive areas

‘ Average daily heavy vehicle traffic

‘ Baseline DS

Location With VRP % Change

Schools

Otumoetai Primary School, Otumoetai Road 440 670 +260 +60%
Gate Pa School, Cameron Road 1,370 1,420 +50 +3%
Brookfield School, Millers Road 110 200 +90 +81%
Town Centres

Greerton town centre, Chadwick Road 320 325 +5 +2%
Elizabeth St, CBD 400 440 +40 +9%
Bethlehem town centre 1,400 265 -1,145 -81%

These examples demonstrate how the implementation of a road pricing scheme has potential negative local
network impacts as a result of a change in travel behaviour and route choice. These negative outcomes
would need to be addressed (and ideally mitigated) in a more detailed design of such a scheme.

Summary against the Support Urban form Outcomes objective

In summary, VRP, in the form described in this study, discourages longer-distance cross city travel, and
provides faster and more reliable journey times between centres. But as mentioned above, the
implementation of a road pricing scheme has potential negative local network impacts as a result of a
change in travel behaviour and route choice. These negative outcomes would need to be addressed (and
ideally mitigated) in a more detailed design of such a scheme.

Road pricing schemes can raise social equity concerns because they may disproportionately affect lower-
income drivers. If not carefully designed, the scheme may be seen as unfair. This study quantified an
indicator of equity, which was the additional monetary cost that travellers would be faced with relative to their
average income. The analysis found that the average additional cost that travellers would be faced with
varies by origin location however there was no apparent regressive relationship with average household
income i.e. the additional costs were reasonably evenly distributed across all income bands.
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4.4 TTHM modelling

TTHM is a time-varying model where traffic flows and traffic conditions vary across the peak period. This
differs from the ‘macro’ type TTSM where flows and capacities are averages for the period. TTHM represents
the road network in greater detail, with enhanced capabilities around operational issues such as queues,
merges, and traffic signal operation.

The purpose of the TTHM modelling is to assist in understanding the price profiling within a peak, potential
micro-time-of-day choice (peak spreading) due to pricing and the transport outcomes as a result.

441 Modelled Network

The Takitimu Drive to Hewletts Road corridor was cordoned out of TTHM to undertake the variable road
pricing test. A cordon model was used, rather than the full TTHM, for the following reasons:

e  Stability of results. The full TTHM can be unstable and time consuming to run, resulting in uncertainty in
results.

e  Pricing response. Limiting TTHM to a corridor model and taking demand from TTSM means the route
choice response to price is fixed to that determined by TTSM rather than TTHM. TTHM is less suited
than TTSM to represent many aspects of how travel demand will respond to price in particular the route
choice response.

The modelled cordon area is shown in Figure 4-15.
Figure 4-15: TTHM Cordon Area
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The cordon demands for the AM peak period were sourced from the TTSM 2035 Concept 5 Assessed Price
scenario.

4.4.2 Approach to Pricing Profile

The 2035 Concept 5 Assessed Price scenario was modelled in the TTHM cordon. This scenario includes a
$2 peak period access charge and $1 off peak period access charge, a 15c/km charge for using the priced
network and 50% higher access charges on Takitimu Drive. Note that these are light vehicles charges.

While the TTSM cordon has defined the users of the priced network and passed this to the TTHM, it is
unable to differentiate pricing within the 7-9am peak period and so has adopted a weighted average cost of
$2. Given the dynamic nature of the TTHM, a pricing profile can be developed for within the peak period.
Implementing a pricing profile in the cordon model won’t change the total number of vehicles within the
priced network but would change their release profile. The TTHM includes functionality to alter driver’s
departure time based on changes in travel time compared to the base year (2018). For example, if travel
times have increased in the peak in the forecast year (FY) compared to the base year, the peak-spreading
functionality will shift drivers to the pre-peak and post-peak. An example of this is shown in Figure 4-16.

Figure 4-16 Peak Spreading Demand Profile Example
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Prior to this study the peak-spreading functionality only responded to travel times, and not changes in
monetary cost=. To update the process to incorporate the pricing component, the following was undertaken:

e Develop the pricing profile across the modelled time period

e  Convert the monetary cost to a time for each TTSM user class (12-classes) using their individual values
of time

e Add the monetary cost (in minutes) to the forecast travel time

e  Calculate the difference between the forecast cost and base year cost

e Run the peak spreading process as previously developed

22 Note that the peak spreading functionality only applies to light vehicles. It is assumed heavy vehicles are less likely to adjust their

departure times or arrival times to respond to changes in price within a peak period.
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Whilst peak spreading is a known phenomenon and there is evidence of this occurring, understanding the
elasticity of drivers’ response to changes in cost / travel time is much more limited. Therefore, an additional
sensitivity test on the response, in addition to the standard parameters developed as part of the TTHM model
build, has been undertaken.

The pricing profile has been developed to give a weighted average of $2 across the 7-9am time period. The
weighted average has been calculated using the base year demand profiles for this cordon network. The
resulting price profile is as follows:

e  $1.50 between 7-7:30am

e  $2.50 between 7:30-8:30am

e  $1.50 between 8:30-9am

e An additional 50% higher access charge is applied for access points on Takitimu Drive

443 Results

Several different measures have been used to assess the impact of the pricing in the TTHM cordon model.
This includes:

o Network wide travel time and delay
e  Queueing / congestion in the network
e Travel time along key locations

Several sub-scenarios have been run as part of the modelling. The scenarios are as follows:

Baseline Do Something (i.e., no pricing)

Baseline Do Something with peak spreading (due to travel time changes only)
Assessed Option (no peak spreading)

Assessed Option with peak spreading for travel time only

Assessed Option with peak spreading for travel time and pricing

Scenario five above, but with higher sensitivity for peak spreading

o a0 s~ w D P

Each scenario was run for a 2035 forecast year.

The following figure shows the demand departure profiles for the AM peak period for each of the scenarios
tested. This is the weighted average trip departure profile across the full modelled corridor cordoned
network.
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Figure 4-17: Cordon Demand Profiles 2035 AM peak
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The figure demonstrates the following:

e There is some peak spreading of departures at the cordon apparent in between scenario 1 and 2

e  Pricing the network results in a reasonably significant drop in overall demand (obtained from the TTSM
process only) for the cordon area

e The standard peak spreading parameters do not result in any noticeable change for the priced network

e  The sensitivity test results in a more noticeable change in response to the pricing

Note that the total demand for the cordon area is lower in the 2035 priced scenario than the 2018 scenario.

The following figure shows the results for the cordoned network wide travel time, with the first figure showing
the impact of pricing (with a flat price profile), and the second figure showing the impact of applying a price
profile.
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Figure 4-18: Network Wide Travel Time (impact of pricing)
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The figure demonstrates that there is a reasonably significant reduction in travel time across the cordon as a
result of implementing pricing (mostly due to TTSM demand reduction in the corridor).

Figure 4-19: Network Wide Travel Time (impact of price profiling)
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The figure demonstrates that with the limited congestion in the network in the priced scenarios, implementing
a price profile does not have any significant impact on the network wide travel time.

There were some key locations of queueing / congestion in the baseline scenarios. These were along
Takitimu Drive approaching SH29, along Takitimu Drive approaching Elizabeth Street and along Hewletts
Road in the westbound direction. Travel times along the full corridor have been extract and are presented
below. Again, this is separated to show the impact of pricing (with a flat price profile) and the impact of
applying a price profile.

Appendix F provides a visualisation of this queueing between the baseline and the priced scenario.

Figure 4-20: Full Journey Travel Time (NB/EB) — impact of pricing
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Figure 4-21: Full Journey Travel Time (SB/WB) — impact of pricing
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The plots above demonstrate that the combined models estimate a significant reduction in travel time
through the corridor in the southbound direction with the implementation of road pricing.

Figure 4-22: Full Journey Travel Time (NB/EB) - impact of price profiling
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Figure 4-23: Full Journey Travel Time (SB/WB) - impact of price profiling
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The modelling estimates that after demand reduction due to pricing has occurred, the travel time along the
corridor in both directions sees a negligible change due to the implementation of price profiling within the
peak period. The reason for this is that the model predicts limited congestion through the corridor as a result
of introducing pricing and so further flattening the demand release profile has limited impact. It is noted that
in longer-term forecasts this may not be the case, with increasing traffic demand due to population growth
and an increase in willingness to pay.
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Note that the sensitivity test undertaken also showed negligible difference in travel time.

444 TTHM Limitations

The TTHM modelling is showing limited impact on network outcomes as a result of implementing a price
profile within the peak period. However, it is important to note some limitations of this modelling work:

e Only modelled AM peak. It's possible that the PM peak would yield different outcomes, for example in
the southbound direction along Takitimu Drive approaching SH29.

e Longer-term forecasts have not been modelled. As mentioned above, longer-term forecasts are
likely to have increased demand due to population growth, this could lead to higher congestion and
therefore price profiling would likely yield some benefit.

4.5 Key findings from Stage 2 modelling

Modelling of the road price scenario that we have assessed generates $88m in net revenue per annumz,
reduces overall network delay by 20%, improves overall journey time reliability and supports some urban
form outcomes promoted in UFTI. Road price reduces total VKT by 6%, supports a shift to public transport
and active modes. Road pricing can also lead to an increase in traffic on non-priced roads, which can be
local streets that are more sensitive to traffic movements. Table 4-11 below describes the key network
performance outcomes of road pricing against the studies list of road pricing objectives.

Table 4-11 Outcomes against road pricing objectives

Road Pricing objective Outcomes

Support urban form outcomes Variable road pricing supports some urban form outcomes promoted

(Primary objective) by UFTI. Variable Road pricing in the form described in this study
encourages more intra-suburb trip making over longer-distance trip
making, while also providing faster and more reliable journey times
between centres. But it also has potential negative local network
impacts as a result of a change in travel behaviour and route choice.

Optimisation of the whole Variable road pricing supports optimisation of the whole transport

transport system system by delivering a less congested road network and encouraging
a shift in journeys on the public transport system and active modes
where capacity is more readily available.

Improve travel time reliability Variable road pricing improves travel time reliability on the priced

and levels of service network on the network as a whole with delay reducing by 20%.
Levels of service improve overall, but some non-priced parts of the
network may worsen.

Raise revenue to invest in local  The net revenue for the Variable road pricing scenario tested is
transport solutions estimated to be $88m in 2035 and $158m in 2048.

Over a 40 year period this amounts to $5.5 billion of revenue to
support the funding of western Bay of Plenty’s Transport System
Plan. This increased investment would also result in improved
transport outcomes for users relative to a scenario where such

2 2035 variable road pricing Concept 5 scenario compared to the 2035 baseline do something scenario.
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improvements couldn’t be funded. These benefits would be in
addition to the network performance benefits of road pricing
described in this report.

Incentivise lower carbon Variable road pricing reduces VKT by 6% and CO2E emissions by
emissions 8% through the discouragement of inefficient trip making by private
car and reduced congestion for remaining road users.

Incentivise travel choice Variable road pricing incentivises a shift from private vehicle modes
to other sustainable modes. The study predicts an 6% increase in PT
and cycle trips as a result of pricing.

The predicted travel responses can be summarised as follows:

e Route choice response. This study predicts a 4% increase in vehicle KMs travelled on local roads as a
result of pricing (but that is before mitigation is factored in).

e Mode shift response. This study predicts a 6% increase in PT and cycle trips as a result of pricing.

e Destination choice response. This study predicts a 5% increase in people choosing to travel more
locally.

e Time of day response. This study predicts a 1% shift of traffic from peak periods to non-peak periods
as a result of pricing.

e Trip frequency response. This study predicts an overall reduction in vehicle trips of 1% as a direct
result of pricing.

The network wide approach to pricing that is assumed in the study leads the responses of mode shift,
changes in travel destination, changes in time of day and trip frequency that are listed above. They may be
fairly moderate responses when viewed at the overall network level, but it is noted that it is the network wide
approach leads to these responses. Alternative single corridor road pricing would have a much smaller
impact on these types of travel responses, i.e. each of the responses except of the route choice response.
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5 Sensitivity Tests

Model tests and additional analysis was undertaken to understand the impacts of certain scenario
assumptions, model functionality and the relationship between price and network performance. The tests
and analysis were:

e  Optimal flow testing. To review the relationship between price and network performance, using the
whole network statistics of delay and VKT.

e $2flat fare test. To review the impact of the $2 flat fare policy option in the context of a network with
road pricing in place.

e Trip Frequency response. To review the impact of the new TTSM Trip Frequency response
functionality on the forecast number of vehicle trips per day.

e Time or day response. To review the impact of the new TTSM time of day response functionality on
the forecast number of vehicle trips per day by time period.

e  Shift to working from home. To review the impact of a reduction in the number of home to work trips
as a way of representing the impact of potential increases in the number of people choosing to work
from home in the future.

The outcomes from these tests and analysis are presented in the following sections.

5.1 Optimal flow testing

Our approach to undertake the optimal flow testing was to model a series of price increments and track how
network performance changes from one increment to the next to find out if there was an optimal price. To do
this we looked at the 2035 Concept 5 Price A, Price B, Price C and Price D tests. Price A was $1 for light
vehicles in the peak and $0.50 in the off peak with heavy vehicles changed 2.5 times the price for light
vehicles. Price B was twice Price A, and Price C was twice Price B (i.e. $4 for light vehicles in the peak and
$2 in the off peak)

Weekday network delay and Weekday VKT for the 2035 Concept 5 Price A, Price B, Price C and Price D
tests were collated to illustrate the relationship between these statistics and price. This was also done for
LOS by modelled time period (AM, IP, and PM).

Figure 5-1 below plots average price paid per user (rather than access price and as access price varies by
time period in each test) against weekday network delay on the left axis and VKT on the right axis. As shown
in the plot, with increasing price paid per user, the change in delay reduces per dollar paid. The change in
VKT also reduces per dollar paid but the rate of decline is slower than change in delay. The trends suggest
that with further increases in price beyond the Price D assumption, average delay is unlikely to reduce much
further, whereas vehicle KMs travelled may further reduce.
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Figure 5-1 Optimal flow testing - VHT and Delay
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Average price per user on the priced network
Figure 5-2 presents the LOS statistic (Proportion of the network operating at LOS D or better) for each

modelled time period for the Price A, Price B, Price C, and Price D tests. This plot shows that there are no
further gains in this network level of service after Price C.
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Figure 5-2 Optimal flow testing - Proportion of the network operating at LOS D or better.
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Based on these statistics, Price C ($4 access charge for light vehicles in the peaks) is the price at which no
further material gains in overall network performance are made with further increments in price.

5.2 $2 PT flat fare test

This sensitivity test considers the impact of reduced public transport fares in the form of a $2 flat fare for public bus
passengers and free fares for school students. This sensitivity test was requested by the Project Partners. The $2 flat
fare policy test was undertaken as part of previous work for UFTI, and the project partners were interested in the
outcomes of this policy in the context of network with road pricing. The test was undertaken using the 2035 Concept 5
Assessed Price scenario as a base on which the cheaper public transport fares are applied.

Table 5-1 presents the key outcomes from the $2 PT flat fare test as compared to the 2035 Concept 5 Assessed Price
scenario.
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Table 5-1 $2 PT fare test key outcomes

Assessed Price Assessed Price % Change
With $2 PT
fares
PT Patronage
36,100 41,800 5,700 +16%
Average weekday
PT Mode share +0.
35% 4% 0.5 percentgge i
PT mechanised mode share points
Delay
20,715 20,539 -135 -1%
Vehicle hours travelled

As shown in the cheaper PT fares result in an increase in PT patronage of 16%, and an increase in PT mode
share from 3.5% to 4%. Average network delay reduces slightly by 1%.

The annual farebox revenue from PT reduces by $7m from $18.8m in the 2035 Assessed Price scenario to
$12.8m in the 2035 Test with $2 PT flat fares. Note that the farebox recovers approximately one third of the
costs, with the remainder covered by Regional Council Rates and NLTF subsidy.

5.3 Trip frequency response

The number of trips people may choose to take in a given day or given week may change with the
implementation of the road pricing. This response to road pricing was implemented as new functionality in
TTSM for the purposes of this proof of concept study. The impact of the trip frequency response in TTSM on
the number of vehicle trips is presented in Table 5-2 below. As shown, the trip frequency response results in
1% less trips in each modelled time period.

Table 5-2 Impact on the number of vehicle trips of the trip frequency response

Without Trip With Trip % Change

Frequency Frequency

response response
AM 58,100 57,700 -400 -1%
IP 57,700 57,200 -500 -1%
PM 63,200 62,700 -500 -1%
Average weekday 817,000 809,800 -7,200 -1%

In terms of network impacts, the inclusion of the trip frequency response reduces network delay by 3%.

5.4 Time of day response

The time of day the people choose to travel in may change with the implementation of the road pricing. For
example, people may choose to travel outside of the peak period to avoid a higher price in the peak period.
This response to road pricing was implemented as new functionality in TTSM for the purposes of this proof of
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concept study. The impact of the time of day response in TTSM on the number of vehicle trips is presented

in Table 5-3 below. As shown, the time of response results in 1% less trips in the AM and PM peak time
periods, and 1% more trips in the IP time period. It is noted that some of the increase in the IP will actually
occur in the off-peak time period (i.e. between 7pm and 7am) however trips shifting from the AM and PM

time periods are purposefully allocated to IP so the remain accounted for the assessment of transport

benefits and disbenefits.

Table 5-3 Impact on the number of vehicle trips of the time of day response

Without Time of With Time of day =~ Change % Change

Day response response
AM 58,000 57,700 -300 -1%
IP 56,900 57,200 +300 +1%
PM 63,200 62,700 -500 -1%
Average weekday 809,700 809,800 +100 0%

5.5 Shift to working from home or remotely

TTSM has the functionality to test changes in the proportion of the ‘home-based work’ trip purpose that are
assumed to work from home on a number of days per week. It does not have the ability to predict how many
people would work from home in future years (or how often), nor does it have the ability to how the
proportion of the people with the option to work from home may choose to in response to changes in travel
costs. The reduction in ‘home-based work’ is complimented with an increase in home-based-other trips.

We have run a 2035 scenario to test the impact on revenue from VRP of all workers choosing to work from
home (on average) one day a week. This would represent a very high level of work from home, as only
certain employment types can support working from home as an option. The test is implemented
simplistically with a 20% reduction in ‘home-based work’ trips, which over and above the baseline (2018)
proportion of work from home occurrencesz. The impact on total number of weekday trips, and the impact on
revenue from VRP is presented in Table 5-4 below.

Table 5-4 Work from home test results

2035 Concept 5

Assessed Price

With 20% work
from home
assumptions

% Change

Weekday trips 809,800 785,700 -24,100 -3%
Daily delay 20,700 18,700 -2,000 -10%
(vehicle hours)

Gross revenue $153m $147m -$6m -4%
after deductions

24 2018 census data suggests that around 17% of workers in Tauranga City and the Western Bay of Plenty District work from home.
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Operating costs $42m $40m -$2m -5%
Net revenue $112m $107m -$5m -4%
System net $88m $83m -$5m -6%
revenue

As shown in the table, with this working from home assumptions, the number of weekday trips would reduce
by 3%, network delay would reduce by 10%, and 2035 system net revenue would reduce by 6%.
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6 Financial Analysis

6.1 Introduction

The financial analysis presented here is tailored to suit the proof of concept nature of the study. The analysis
is limited to an estimate of the future gross and net revenue from existing tolls (and potential toll roads) for
the modelled years 2035 and 2048 in the baseline scenarios, and future gross and net revenue for the
variable road price scenario (Concept 5) for the same modelled years. In addition to revenues, an
assessment of the scheme elements required to implement the scheme and the associated cost estimates of
these elements has been estimated.

6.2 Revenue from existing toll roads and TNL

Tauranga'’s current toll roads, Takitimu Drive» and Tauranga Eastern Link generated $9.9m gross revenue
per annum and $8.7m gross revenue per annum respectively in the financial year 2020/21 ($6.5m net
revenuez per annum and $5.8m net revenue per annum respectively).

Takitimu Drive tolling is expected to end by 20312, and Tauranga Eastern Link tolling is expected to end in
2040. This study assumes that if there was no variable road pricing in the future then there will be a toll on
Takitimu North Link when it opens. We estimate that a toll on Takitimu North Link would generate $18m
gross revenue in 2035 and $38m gross revenue in 2048. Table 6-1 presents our estimates of revenue and
operating costs of baseline scenario toll roads.

Table 6-1 Estimates of revenue and operating costs of baseline scenario toll roads

| 2018 | 2035 2048
Gross revenue (excl. GST)
Takitimu Drive $8.4m - -
TEL $8.2m $19.3m -
TNL - $18.2m $38.4m
Baseline tolls $16.6m $37.5m $38.4m
Operating Costs
Takitimu North Link $2.9m - -
TEL $2.7m $8.1m -
TNL - $5.1m $8.1m
Baseline tolls $5.6m $13.1m $8.1m
Net revenue
Takitimu North Link $5.5m - -
TEL $5.5m $11.2m -
TNL - $13.2m $30.4m
Baseline tolls $11.0m $24.3m $30.4m

25 Takitimu Drive has a toll of $1.90 for cars and motorcycles and a toll of $5.00 for trucks.
2 Tauranga Eastern Link has a toll of $2.10 for cars and motorcycles and a toll of $5.20 for trucks
27 The term “net revenue” is used here to describe remaining revenue after operating costs and costs to repay debt.

2 https://www.nzta.govt.nz/roads-and-rail/toll-roads/toll-road-information/frequently-asked-questions/general/#estimate
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6.3 Revenue from variable road pricing
Annual gross revenue from road pricing is calculated based on the following steps:

1. Gross revenue (before deductions) is calculated for the modelled time periods (Weekday AM, IP, PM)

2. Annual gross revenue for AM, IP and PM periods is calculated using annualisation,

3. Annual gross revenue in the off peak is estimated based on the assumption that the off peak is charged
in the same way as the IP

4. Annual gross revenue on weekends and holidays is estimated based on the assumption that these days
are charged in the same way as the IP

5. Annual gross revenue for all time periods is summed to get Annual gross revenue before deductions

6. Deductions from annual gross revenue are then made to account for potential discounts, exemptions,
leakage, and GST.

Annualisation factors are provided in Appendix D.

Table 6-2 presents an indication of the amount of annual gross revenue, transaction costs and net revenue
for Concept 5 alongside combined tolling revenue from existing and planned tolls in Tauranga (which if still
forecast to be operating in the future modelled years would be replaced by VRP in Concept 5.

The initial estimate of annual gross revenue from the forecast traffic volumes is adjusted to account for the
following deductions to get actual forecast gross revenue:

e Discounts — 5% less gross revenue to provide for discounts to certain road users or types of travel such
as lower income earners travelling to medical appointments

e Exemptions — 5% less gross revenue to provide price exemptions for certain road users such as
emergency services

e Leakage — 2% less gross revenue due to non-payments

o GST - 15% less gross revenue due to GST payments.

e  Gross revenue is converted to net revenue by subtracting operating costs which are comprised of

e  Transaction costs — An assumption of 35 cents per transaction, and one transaction per use is assumed

e  Maintenance costs of $4m per annum

Table 6-2 Indication of annual gross revenue, operating costs, and net revenue

| 2035 | 2048

Initial estimate of Gross revenue

] $205m $310m
Based on traffic volumes
Discounts -$10m -$15.5m
Exceptions -$10m -$15.5m
Leakage -$4.1m -6.2m
GST -$27m -$41m

2 The existing and planned tolls being Takitimu Drive and TEL in 2018, TEL (including PEI) and Takitimu North Link in 2035 and
Takitimu North Link in 2048.
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Gross revenue (minus deductions) $150m $230m
Operating costs

Transaction costs $38m $40m
Maintenance $4m $5m
Total Operating Costs $42m $44m
Net revenue $112m $188m

Financial Analysis

Note that intermediate values may not sum to totals due to rounding

As shown, Concept 5 the assessed price model is forecast to generate $150m in gross revenue 2035 and
$230m in 2048. After operating costs and GST, net revenue is forecast to be approximately $112m in 2035
and approximately $188m in 2048.

6.4 System net revenue

Table 6-3 presents an indication of the amount of annual gross revenue, transaction costs and net revenue
for Concept 5 alongside combined tolling revenue from existing and planned tolls* in Tauranga (which if still
forecast to be operating in the future modelled years would be replaced by VRP in Concept 5.

Table 6-3 Indication of annual gross revenue, transaction costs and net revenue

| 2035 | 2048
Gross revenue (excl. GST)
Baseline $38m $38m
VRP $133m $239m
Operating Costs
Baseline $5m $8m
VRP $42m $44m
Net revenue
Baseline $24m $30m
VRP $112m $188m
System Net $88m $158m

Over a 40 year period system net revenue from road pricing is estimated to be approximately $5.5 billion
undiscounted.

6.5 Scheme elements and associated cost estimates

The technology used to implement the road pricing is uncertain at this point in time. Overseas examples of
technology options are discussed in the Road Pricing Paper. Assuming an ANPR system, the main elements
of capital costs is likely to be equipment and structures required at the detection points. A detection point

3% The existing and planned tolls being Takitimu Drive and TEL in 2018, TEL (including PEI) and Takitimu North Link in 2035 and
Takitimu North Link in 2048.
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would be required at all access points to the priced network where practical and at all exit points from the
priced network where practical. In locations with multiple access points in close proximity, we assume the
detection points can be spaced approximately every 2km. The number of detection points required for
Concept 5 in 2035 is estimated to be 94 and the number of detection points required in 2048 to be 102.
Figure 6-1 illustrates the locations of the detection points for the 2035 Concept 5 network extent.

Figure 6-1 Detection point locations required for Concept 5 in 2035

Key Detection locations at each access and

egress point to the priced network where
Priced Network practical.

In locations with multiple access points in

close proximity, space the detection points
Detection location at least every 2km.

Other components of the capital costs on the road network would be the signage and road markings to make
users aware where pricing is applied and the scheduled prices on the day. Off-site costs would include the
pre-implementation costs (for planning and investigations), potential need for back office IT system upgrade
or change, and an opening year publicity campaign.

Table 6-4 presents a breakdown of scheme elements and associated preliminary cost estimates. The cost
estimates have been provided by Waka Kotahi for the purposes of this proof of concept study and should not
be relied upon for anything beyond this study.
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Table 6-4 Breakdown of scheme elements and associated preliminary cost estimates of capital expenditure

Unit cost Estimate of capital
expenditure costs

Capital Cost element Description and assumptions

Site infrastructure

Land acquisition Assume some site may need a smal $200,000 per site 20 $4.0m
about of land acquisition

Roadside infrastructure Camerast, stlructure,.processor, and 3200.'000 per 9 $18.8m
communication equipment detection point

Static signage 2 signs per access point $5,000 94 $0.5m

Variabl i

ariable message signage 1 sign per access point $100,000 47 $5.0m

(VMS)

Road markings 1 set per access point $5,000 47 $0.3m

Total for Site infrastructure ) ) $28.2m

Off-site costs

Pre-implementation costs Planning and investigations - - $2.0m

IT System changes Potential need for back office IT system i i $5.0m
upgrade or change

Publicity Opening year publicity campaign - - $0.5m

Total off-site costs - - $7.5m

Total capital expenditure - - $35.7m

The on-going operating costs of the scheme would include site infrastructure maintenance costs and
transactions costs. The estimated transaction cost is assumed to be 35 cents per transaction. It is also
assumed there would be one transaction per user for every use of the priced network. The 35 cents per
transaction assumption is based on a 50% reduction on the current transaction cost rate of 70 cents per
transaction. This is based on the premise that there would be efficiency gains as the number of users would
significantly increase compared to today. The transaction cost includes the financing of ongoing costs of the
IT system, access to the motor vehicle register (MVR), staff and office costs and publicity. Table 6-5 provides
a breakdown of the annual operating cost elements and associated preliminary cost estimates. As with the
capital cost estimates, the operating cost estimates have been provided by Waka Kotahi for the purposes of
this proof of concept study and should not be relied upon for anything beyond this study.

Table 6-5 Breakdown of annual operating cost elements and associated preliminary cost estimates

Operating Cost element Description and assumptions

Site infrastructure
maintenance costs

Roadside infrastructure, signage, and markings. $4.0m $4.0m

Assumption of 35¢ per transaction and one transaction per use

Transaction costs Includes ongoing costs of IT system and access to MVR, staff and $38m $40m
office costs, publicity.

Estimate of annual

. $42m $44m
operating costs
L
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7 Economic Evaluation

Travel related benefits and disbenefits have been evaluated for the variable road price Concept 5 in
comparison to the baseline DS scenario. This economic evaluation has been undertaken in accordance with
Waka Kotahi’'s Monetised Benefits and Costs Manual (MBCM) version 1.5 August 2021. The economic
analysis has included the following benefit components as tabulated in Table 6 below.

Travel related benefits and disbenefits have been evaluated using the Variable Trip Matrix (VTM) Consumer
Surplus Evaluation Calculations as specified in Appendix 1 of the MBCM. General assumptions and
annualisation factors are provided in Appendix E of this report.

Since VTM method was used, that is the benefits of additional journeys is included and the decision to make
these additional journeys is based on the costs perceived by car users, the measure of the benefits is also
based on perceived user costs. The consumer surplus calculations as per Appendix 1 of the MBCM is
deemed fit for purpose and have been used to calculate benefits. Matrix-based calculations were applied to
determine the average cost for each origin-destination pair. The total project benefit is then given by the
sum of the matrix total for travel time and vehicle operating costs.

The traffic modelling was undertaken for year 2035 and 2048. The benefits were calculated for the above
years within the TTM module, and benefits for the intermediate years were estimated by using linear
interpolations. As the scheme is assumed to open at 2030, the benefits for the options are assumed to
accrue from this opening year.

The appraisal of scheme benefits and costs assumes a 40 year evaluation period from Time Zero of 2028 to
2061 inclusive. The discount factor to discount future year benefits and costs to today’s value is 4%.

Table 7-1 presents the transport user benefits of the Concept 5 road pricing scheme.

Table 7-1 Transport user benefits

Benefit type 2035 2035 oy ey o et
Travel time benefits $24.4m $15.8m $17.8m $6.9m $346m
Congestion benefits $11.8m $12.6m $8.6m $5.5m $222m
Trip reliability benefits $3.2m $2.6m $2.3m $1.1m $51m
l/oe;ié:lsezpe(:iréting $4.4m $3.7m $3.2m $1.6m $72m
E::g;tlrans'oo” $0.5m $2.1m $0.4m $0.9m $27m
Crash Cost benefits $2.8m $3.7m $2.0m $1.6m $60m
Emissions benefit $5.2m $13.1m $3.8m $5.8m $183m
Total benefits $52.3m $53.5m $38.2m $23.5m $960m

Future benefits from future revenue streams from tolling are not included in this assessment.
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We understand that the parameter values for value of travel time, value of travel time in congestion, and the
value of savings in crash costs will increase materially in an imminent update of the MCBM. These updates
are not currently accounted for in this evaluation.

This study has assessed the impacts of road pricing in the context of a 2035 future year scenario and a 2048
future scenario. These future year scenarios include transport schemes that are currently not committed
schemes and/or do not have a secure mechanism to fund them. It was outside the scope of this proof of
concept study to determine what the associated costs (and economic benefits) of this package of schemes
would be. It is also noted that the scheme assumptions do not necessarily constitute a baseline network that
is required to support VRP. It was outside the scope of this proof of concept study to determine what that
baseline network (in each forecast year) would constitute.

8 Recommendations

The recommendations resulting from this proof-of-concept study are:

e There are expected to be increases in traffic on local roads. If the concept of road pricing in Tauranga is
pursued further, it is recommended that these impacts be investigated and mitigated or avoided where
possible through design in further scheme development stages.

¢ Afinding of stage 1 of the study was that scheduled variable pricing would be more effective than real
time dynamic pricing in achieving the road pricing objectives for Tauranga. If the concept of road pricing
in Tauranga is pursued further, it is recommended that scheduled variable pricing is adopted as the
method of pricing in future studies rather than dynamic road pricing.

e  The scope of this study was limited to the proof of this concept alone and focused on a concept of
charging for use of all roads on Tauranga’s strategic road network. There may be other pricing regimes
or extents that are more efficient and effective in achieving the road pricing objectives. If the concept of
road pricing in Tauranga is pursued further, it is recommended that a business case approach be used
to look at full range of options.
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Implementing a road pricing scheme can have several risks and challenges, including:

Public Opposition: Road pricing schemes are often unpopular with drivers who are used to free or low-
cost road access. Public opposition can make it challenging to get political support for the scheme.
Tauranga has a history of supporting tolling of roads in return for early delivery of roading projects,
examples include the Tauranga Harbour Bridge toll, TEL, and Takitimu Drive. The study found that the
forecast public transport mode share across modelled area with both baseline do something schemes
and road pricing was well below the minimum 25% public transport mode seen in the other jurisdictions
across the world where road pricing was implemented or being considered.

Equity concerns: Road pricing schemes can raise equity concerns because they may
disproportionately affect lower-income drivers who cannot afford the fees. If not carefully designed, the
scheme may be seen as unfair, leading to further opposition. We have done a preliminary assessment
of the change in road price by income group (based on medium household incomes by transport zone).
This found that locations with lower medium household income did not, on average, face higher road
price that locations with higher medium household income.

Implementation Costs: Implementing a road pricing scheme can be expensive, requiring new
infrastructure such as electronic tolling systems, cameras, and sensors. The costs of installing and
maintaining such infrastructure may be challenge, however current estimates of the scheme cost are
significantly outweighed by the revenue generated by the scheme. The scheme would pay for itself in
year one.

Technical Challenges: The road pricing scheme proposed is complex and would require sophisticated
systems to manage and collect tolls. Technical issues during implementation could cause delays and
increase implementation costs.

Legislative challenges: Tolling is a funding mechanism Waka Kotahi may establish under the Land
Transport Management Act 2003 (LTMA), which enables users of a road to contribute to its cost over
time. Under section 46 of the LTMA, revenue from tolling may be used to contribute towards the
‘planning, design, supervision, construction, maintenance, or operation of a new road’. Legislation
changes would be required to implement the road pricing concept in Tauranga.

Administrative Challenges: The implementation of a road pricing scheme can be administratively
challenging, requiring significant resources to manage and operate the system. This can include issues
such as processing payments, enforcing the scheme, and resolving disputes.

Behavioural Changes: Road pricing schemes will change driver behaviour, potentially leading to
unintended consequences such as when drivers seek alternative routes in sensitive areas.

Data Privacy and Security Concerns: Road pricing schemes rely on collecting and processing driver
data, including license plate information, vehicle types, and locations. There may be concerns about the
security and privacy of this data, which can be subject to hacking or misuse.

To mitigate these risks, it will be essential to engage with the public, ensure that the scheme is equitable,
transparent, and designed with careful consideration of the technical and administrative challenges involved.
These aspects are discussed in the Road Pricing paper and Waka Kotahi’s study report.

Forecasting revenue from road pricing is a technically challenging task. The key risks and uncertainties that
could influence the traffic volume forecasts and the estimate of revenue forecasts are discussed in Table 9-1
below.
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Table 9-1 Risk elements to the traffic volume and revenue forecasts

Risk Commentary

Demographics and wider external factors

City wide population
growth assumptions

Population and employment growth assumptions are also important factors to consider when
forecasting revenue from road pricing, as they can impact the number of vehicles on the road
and the demand for the priced network. If population or employment growth is overestimated,
revenue projections may be higher than actual revenue generated, while underestimating
growth could lead to lower revenue than expected.

Other measures to
meet VKT reduction
targets

The Emissions reduction plan includes a target to reduce VKT by 20% by 2035 as compared
to the 2035 forecast (which represents a 1% reduction in Tauranga compared to 2019). Road
pricing is a measure to reduce VKT, but other measures to reduce VKT across the region are
likely to reduce the revenue generated by the scheme.

Unforeseen events

Unforeseen events such as natural disasters, pandemics or economic recessions can impact
the number of vehicles on the road and would result in lower revenue than expected.

Scheme design

Scheme network
extent

The extent of the priced network may be smaller or larger than assumed in the modelled will
impact the revenue generated. For example, it may not be justifiable to include TEL in the
priced network after 2040, or there may be a staged approach to the implementation where
the pricing may first start on one corridor, and then expand to a number of corridors over a
decade before becoming a complete priced network.

Scheme pricing

The access price and distance based component of price may by higher or lower the set in
the assessment. This will directly influence revenue.

The study assumes the priced network would operate with a price during the weekday IP,
weekday off peak, and on weekends. Although the price assumed outside of the peak
periods is lower than that assumed in the peak periods, revenue from these time periods
makes up a significant portion of the revenue estimates. If these time periods were not
priced, the estimate of revenue would be significantly lower.

Political interventions

Revenue projections may be impacted by changes in government policy or public opinion on
road pricing, which could lead to changes in pricing, exemptions or exemptions for certain
vehicles or areas

Travel behaviour, respo

nse to price, and technology

Willingness to pay

The willingness to pay values in TTSM influence all of the model responses. TTSM has the
benefit that its willingness to pay values are locally calibrated to two separate toll roads.
However there is always uncertainty in modelling and forecasting how drivers will response to
price particularly where the form of the pricing system is different to existing conditions.

Willingness to pay
escalation

The assessment assumes that the tolls are escalated at the rate of inflation but in forecasting
we assume that the driver’s willingness to pay will escalate 1% faster than inflation. If actual
escalation in willingness to be pay was lower, less revenue would be generated by the
scheme in future years than currently predicted.

ASC values

Alternative Specific Constant (ASC) is a more intangible variable that represents motorists’
perceptions of the toll road, such as the relative safety, reliability, convenience, and general
attractiveness, relative to the alternative. In the baseline scenario the TEL ASC is -1 minutes,
the Takitimu Drive ASC is -1.5 minutes, and the TNL ASC is -1.5 minutes. These ASC values
remain in the model in the priced scenario. The perception of these roads may be different
under a different pricing environment.

Changes in
technology

Changes in vehicle technology, such as increased adoption of electric bikes or scooters,
remote working, could result in lower revenue than forecast, as these vehicles would be
exempt from a charge.
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Sensitivity: General

Analytical assumptions

Risks

Annualisation

The annualisation factors used in the forecast of revenue are based on count profiles across
the Tauranga and western Bay of Plenty region but are related to the current traffic profiles
across the day and week. The profile of traffic across the day is forecast to change with
pricing, and likewise the profile of traffic across the week may change too. This would affect
the prediction of annual revenues.

The annualisation of the revenue estimates from the modelled time periods assumes that the
off peak period (7.00pm to 7.00am) has a charge applied as per the IP period and also that
weekends and holidays are charged as per the IP period. If these time periods were not
priced or priced at a lower charge, the estimate of revenue would be significantly lower.

Baseline tolling
assumptions

The toll on Takitimu Drive is assumed to expire by 2031, the toll on TEL is assumed to expiry
by 2040, and a potential future toll on Takitimu Drive is assumed and is assumed to be in
place from 2026 to 2060. The prediction of the system net revenue, i.e. the amount of
revenue available after paying existing and future loan payments for TEL and TNL is directly
impacted by these assumptions.

Revenue collection assumptions

Exemptions It is assumed that 5% of the priced network users would be exempt from price. This
assumption directly impacts the revenue forecasts.
Discounts It is assumed that 5% less revenue than estimated would be collected due to discounts to

certain road users. This assumption directly impacts the revenue forecasts.

Revenue leakage

The assessment assumes a 2% loss of revenue from non-payments. This assumption
directly impacts the revenue forecasts.

Transaction costs

The assessment assumes a transaction cost of 35 cents per transaction with road pricing,
and that there would be one transaction per use. The assumption is based on a 50%
reduction on the current transaction cost rate of 70 cents per transaction. This is based on
the premise that there would be efficiency gains as the number of users would significantly
increase compared to today. It is difficult to predict how transaction costs will change in the
future with the kind of transformative change to the system that would be required for
assessed scheme.

Overall, road pricing revenue forecasting requires careful consideration, and the use of the forecast revenue
predictions should be used with care and an awareness of the uncertainty and risk associated with the
forecasts. Given the nature of the study being proof of concept, this risk assessment is limited to the
gualitative assessment of each risk element above rather than a more detailed quantitative assessment that
would provide a range to the revenue forecasts. A quantitative assessment would be done in a more detailed

design stage.
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Appendix A Modelling overview and assumptions

TTSM model functionality

The Tauranga Transport Models available for use for the study are TTSM, TTHM and TCM. These models

are briefly described below:

"' peak perioas and tne weekdaay Interpeak ume

period

+ Dynamic model that considers how road-based
demand and congestion changes within a period

+ For testing the operational impacts of schemes
and policies that effect the road network

TCM

+ A static cycle demand model

Vi + Uses the predefined cycle diversion curves
(O based on trip distance and cycle facilities.

+ Provides cycle flows

+ Estimatesdiverted car trips which is feedback

to TTSM.

These transport models include a response to traditional toll roads (such as the two that already exist in
Tauranga) but are not specially designed to test network wide road pricing.

In preparing this brief we have thought through the travel responses that network road pricing may induce
and considered the scale of each response. We then considered whether the Tauranga Transport Models
will account for that response. The outcome of this thinking was the identification of three model

enhancements that were then implemented for the study. These are highlighted in bold in Table A1 below.

Table A1: TTM model functionality

Comment

Functionality
Land use

Static input to TTSM

Trip generation

Response added

Distribution

Component of TTSM

PT Mode shift

Component of TTSM

Cycle mode shift

Optional component of TTM. Included in the final model
runs in Stage 2 of the study.

Macro time of day

Response added

iEBeCda

Road Pricing in Tauranga - Proof-of-Concept Technical Report | 3823024-920556377-115 | 22/03/2023 | 73



