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The Variable Road Pricing (VRP) study is a proof-of-concept analysis about the feasibility of implementing
VRP through the wider Tauranga area. The results will assist decision-makers decide whether or not to
undertake more detailed work on the potential implementation of VRP in the western Bay of Plenty sub-
region. The study is a technical analysis based on adapted existing transport modelling tools. These have
been used to estimate the potential viability and value of implementing VRP, along with qualitative
information to provide a wider context and implications associated with VRP.

No view has yet been formed by Waka Kotahi or Tauranga City Council about whether VRP might be
desirable, or whether further detailed analysis should be undertaken.

The study will help inform the SmartGrowth Urban Growth Partnership’s thinking about financing and
funding tools to deliver outcomes for its communities through the Urban Form + Transport Initiative (UFTI).

The study has been limited to the western Bay of Plenty, so many of the assumptions and findings may not
be applicable to other cities throughout Aotearoa New Zealand.

The study is technical in nature and has been undertaken to assess the feasibility of VRP. It was not scoped
or developed to support public engagement.

Further work will be required before any decision can be made to implement VRP. This would need to
model a wider and complementary package of interventions, such as:

e Road pricing

e The availability and quality of public transport services and bus priority infrastructure

e Walking and cycling infrastructure and facilities

e Car parking management policies and plans

e Land use development/intensification policies and/or funding opportunities

e Broader network management, travel demand management and travel behaviour change initiatives
that could be deployed to optimise current networks and services and provide people with more travel
choices.

Further work would also need to consider a range of pricing strategies and options to address affordability
and equity and mitigate the diversion of vehicles from priced corridors onto local streets.

The proof-of-concept study scope is limited to the current Urban Form + Transport Initiative (UFTI)
assumptions and predates the Government’s requirements to reduce light vehicle kilometres travelled and
reduce vehicle carbon emissions, noting that UFTI did include consideration of these as broader climate
change impact matters. The study also assumes that VRP is a permitted lawful activity, which is not the case
currently. While the Government has signalled that it is considering legislation to enable congestion
charging, the Land Transport Management Act currently limits road pricing to tolling new road
infrastructure, to recover cost, where there is an untolled alternative route.

Any future work on the potential introduction of VRP would need to include a focus on engagement with
key stakeholders, the wider community and businesses who would both benefit from and be impacted by
VRP. Any work beyond this proof-of-concept should also consider starting with a process that delivers a
better understanding of resident and traveller needs and preferences.

The VRP study area is the western Bay of Plenty, which raises a number of local community and political
governance issues. These include the scope of any future stakeholder and community engagement, which
would need to extend to those who live within the boundaries of and/or pay rates to one or more of three
local authorities. The three local authorities in the sub-region are:

e Tauranga City Council —the study area is largely within its territorial boundaries
e  Western Bay of Plenty District Council — some of the study area is within the council’s boundaries and
many of its residents and ratepayers regularly travel to and from Tauranga City



e Bay of Plenty Regional Council — which is accountable for managing public transport (funded through a
regional general and targeted rate, with services provided through contracts).

There are also implications for Waka Kotabhi in its role as the state highway network manager. Thisis a
particularly relevant to any next step investigation, given this proof-of-concept study’s predominant focus
on priced access to, and distance travelled on, the state highway network from the local road network.

It would be several years before VRP could be implemented, even if communities agreed to a proposal,
because of the need for a significant change in legislation, the need to secure financing and funding, and
the lead-time to implement the scheme.



This Executive Summary includes observations, where appropriate, of the separate reports providing
desktop analysis of international road pricing systems and transport modelling and analysis.

Study scope

The study is proof-of-concept only: it is a technical exercise to explore the viability of implementing VRP in
the western Bay of Plenty sub-region and has not assessed all likely impacts associated with implementing
VRP. The study findings will help inform any decision-making on managing and developing the sub-region to
deliver desired wellbeing outcomes. The study is limited, in that it has only considered introducing VRP.

Rationale

The rationale for implementing some form of road pricing, and in this context VRP, is that pay-as-you-go
and differential prices influence travel choice behaviour (about travel mode, destinations, routes, and
times); and behaviour will in turn have an impact on the shape and the level of travel demand. Prices
influence the comparative value of other travel options and act as a proxy for the need for additional
infrastructure and service levels. Priced demand provides transport managers and investors with greater
confidence about where to allocate scarce funds to improve customer travel experiences and outcomes.

The purpose of implementing VRP in Tauranga would be to:

1. Deliver UFTI outcomes

2. Use pricing as an effective transport management tool to specifically improve customer experiences
and, more generally, land transport system performance, land transport system outcomes and
economic productivity

3. Provide a new, additional funding source to finance and deliver investments.

The current locally-raised, largely property-based rates revenue is insufficient alone to provide the local
share of total costs for transport improvements at the scale and pace needed to deliver UFTI outcomes.
Further, the current nationally-raised revenues available for the best nationally ranked investments,
through Fuel Excise Duty and Road User Charges, are not sufficient to provide the investment needed in the
western Bay of Plenty.

Findings
VRP, if implemented effectively, would have the potential to deliver the SmartGrowth Urban Growth
Partnership Urban Form + Transport Initiative (UFTI) benefits sooner and at greater scale, through:

e Optimised peak traffic flow on road corridors and, consequently, improved customer journeys for all
road users

e Improved levels of service through more reliable, and sometimes faster trips at peak travel times
(compared to not introducing VRP), as well as optimised departure times

e Increased productivity, especially for light commercial and heavy commercial vehicles

e Encouraging the choice of the right travel mode, right route, and right time for the right trip - including
supporting increased active transport modes (cycling, walking, scooters, etc.) and public transport use

e Reduced carbon emissions through travel behaviour change and acceleration of particular
interventions within the UFTI programme

e Providing an additional revenue stream to support funding of the transport investments needed to
deliver UFTI.

Introducing VRP would impact individuals and communities differently, depending on location (e.g. traffic
diversion onto unpriced streets), accessibility (e.g. choices for accessing local amenity and services), and
income levels (e.g. affordability).

Some distributional impacts were addressed in the modelling parameters, such as setting network
parameters to mitigate traffic diversion away from corridors with pricing onto local streets, and to avoid
pricing local trips that cross-over, but do not use a priced corridor. Different equity types have also been
considered (e.g. income, fairness, accessibility, trip purpose, vehicle type), as well as a range of options to



address distributional impacts (from land use incentives to substitutes to subsidies). Any VRP exemptions
would have a direct impact on the number of transactions available to spread total system costs over and
would have a direct impact on the net revenue available for reinvestment into local improvements.

The sub-region’s comparatively small population would result in moderate total annual net revenue
available to invest in transport improvements and leverage borrowings. Although there are transaction
costs to raise net revenues through road pricing, the value of VRP is significant because of its immediate
and significant influence on travel behaviour choices.

There are very few international examples of road pricing, even though there is a lot of supportive general
and location-specific evidence that road pricing would be effective. The most significant barrier is public
acceptability — which relates directly to the value proposition to the person who would be paying the costs
and the implications for people who would not want to pay the costs.

Public acceptability is strongest where there are significant transport constraints to be addressed (e.g. a
congested corridor), and local road users consider it is fair for them to contribute to the cost of delivering
an improvement. This is because the introduction of road pricing will demonstrate a tangible benefit to
local road users in the short term. This approach is an easier sell than trying to position pricing as a strategy
delivery or revenue-raising tool.

Value proposition

The study has found that for the price of a daily cup of coffee, VRP could get people where they need to go
faster, if they drive, while also providing better choices for people who choose an alternative travel mode,
assuming VRP revenue funded network and service improvements.

Road users VRP would be paying a fee for a service. This pay-as-you-go methodology would enable drivers
and vehicle owners to:

e Receive benefits in real-time, such as reduced delays, more reliable journey times and more choice in
their departure times

e  Fund much-needed infrastructure and services, and enjoy the benefits earlier

e Invest in desirable outcomes, including supporting economic growth (more jobs) and mitigating the
housing shortage (facilitating additional and well-connected housing).

Networks

The current western Bay of Plenty network does not support an efficient VRP system. Significant investment
in transport solutions, particularly those that provide improved travel choices, would be needed before
implementing a variable road pricing scheme.

The introduction of road pricing would result in network benefits, which drivers would experience in travel-
time reliability, faster journeys and less delay. The introduction of road pricing would also result in a range
of responses to price, including diversion of vehicles from the affected roads (which could have significant
impacts on local streets), mostly state highways, onto unpriced local roads. Some drivers would rather drive
on an unpriced corridor than consider alternative travel choices. Unpriced roads are typically not designed
to carry large volumes of through-traffic. State highways in the western Bay of Plenty carry a significant
number and proportion of local trips. This is a function of three factors:

1. Geography - the isthmus landform, with the harbour separating developed land

2. Settlement pattern —the city is built around the harbour and along the key corridors

3. Legacy urban and transport planning decisions about how to connect the city and strategically
important land uses (e.g. Port of Tauranga).

The level of traffic diversion onto unpriced local roads would depend on whether those roads had traffic
calming measures to mitigate against through-traffic use, and the quality and availability of travel
alternatives, particularly public transport. There are also technical measures available to disincentivise
diversion on such routes, such that some drivers would face the same price whether or not they had used
the main corridor.



The viability of implementing road pricing is primarily about securing social licence, as well as being
technically feasible. Technical feasibility is dependent upon the value of the intervention, network
characteristics, available technology, and operational complexity (e.g. the scheme objectives and design,
given the local network context). Phasing-in a road pricing scheme could be one way to deliver tangible
benefits, while mitigating any significant technical viability challenges. Phasing that starts where the
congestion is acute and pronounced - and where user benefits would outweigh user costs - would mitigate
public acceptability challenges. Phasing could also include using pricing as a regulatory tool for broader
objectives (e.g. phasing-in low emission zones in the future). Phasing, however, would have a direct impact
on the number of transactions available to spread the total cost of road pricing over, and the net revenue
available for reinvestment in local improvements.

The transport modelling predictions about network performance in the 2035 and 2048 scenario years,
without and with VRP, assume that all UFTI projects have been fully-funded and implemented as forecast
(with the exception of public transport network and service improvements brought forward from 2048 to
2035). The study modelling demonstrates that some local land transport system KPIs are worse-off than in
2018 (e.g. travel time delays), although there are improvements in PT patronage and cycle trips. This is
consistent with what UFTI and TSP have previously identified and recognises the focus and priorities set out
in those pieces of work, which have been strongly-guided by the 2018 and 2021 Government Policy
Statements (e.g. focus on mode shift; accessibility; safety). The “with-VRP” analysis forecasts that transport
road network performance would improve compared to the “without-VRP” scenario over both years.

Further work would be required to identify what network and service improvements would be needed to
enable VRP, and what any difference might be between that required investment and currently planned
UFTI investments. Even if pricing was not introduced, the UFTI projects for the next several decades and the
TSP refresh for the next decade need to be stress-tested for the scale of tangible benefits expected.

Financial
The type of road pricing implemented would have a significant impact on the cost of implementing VRP. In
general terms, the more complex the scheme, the higher the cost. The cost would vary depending on:

e Location (e.g. network vs cordon, simple or complex road network, number of cameras needed in a
location, and level of traffic diversion)

e  Pricing strategy (e.g. fixed or variable, point versus access versus distance versus zonal)

e Technology deployed (e.g. GPS based telematics or ANPR and number plate and use of cellular
networks)

e Scale (e.g. number of transactions) - largely driven by the number of cities with some form of pricing
and daily volume of traffic charged by the relevant schemes.

The main categories of costs include: capital (system and roadside facilities) and transaction costs.

The VRP system would be revenue positive (net of all costs), generating additional revenue to support
financing and funding of priority UFTI projects based on the modelled pricing concept.

Investment

Introducing a VRP intervention may have a significant influence on the type, timing, phasing and sequencing
of the transport solutions needed to deliver UFTI benefits. The introduction of pricing would need to be
part of a travel demand management strategy, implemented ahead of any pricing, and positioned as
providing people with viable travel choices other than using a car. A travel demand management strategy
may bring forward and/or rescope planned infrastructure/services and may lead to additional and/or
different investments to improve the quality/availability of travel options.

If VRP was not implemented, UFTI would be delivered at a slower pace and could potentially cost more.
This relates to the significance of price in influencing travel behaviours, which in turn impacts on improved

network performance and the provision of revenue to invest in improvements.

Economics



The prices selected for modelling reflected a balance between three competing interests: (1) price points;
(2) network performance (e.g. travel-time efficiencies, reliability); and (3) the impacts of traffic diversion.
The primary driver of prices for the VRP study was network performance, noting the revenue implications.
Diversion impact was a limiting factor where the network could not accommodate a significant spreading of
traffic demand due to route diversion. The VRP revenue stream would be linked to economic activity,
enabling it to increase over time if the economy grows.

Local residents and other travellers already incur a hidden cost when using the land transport system. That
cost will continue to worsen without a significant change in transport planning and investment in the sub-
region. The cost comes in time delays; a lack of certainty about how long a journey might take; suboptimal
departure times to avoid the worst of the congestion; and the costs of some services, where travel time
cost (including uncertainty of travel time) is passed on to customers. VRP makes the cost of travel
transparent and puts a price on the cost of road use. Exposing drivers to paying to use the network in real-
time can result in improvements to network performance, due to a small proportion of drivers changing
behaviour, which benefit everyone.

Social licence

For VRP to be implemented, even if enabled by legislation and the with the benefits significantly
outweighing the disbenefits, communities need to agree that their transport problems and opportunities
must be addressed; that there is no effective alternative to road pricing; and that the people who pay will
receive a tangible benefit. Road pricing is a rational way to allocate the scarce resource of road space. This
concept has proven to be effective in other jurisdictions and the enabling technology is already used in
Tauranga in limited ways. The primary determinant of whether or not road pricing can be implemented, at
a place-based level, is social licence, or in other words, the acceptance by communities to pay to drive on
the roading corridors. International experience is that acceptance is predicated on:

1. Aclear, compelling, accurate and locally-agreed understanding of the value proposition to the “payer”,
supported by

2. Sufficient alternatives provided before a pricing scheme is implemented, and in particular, significant
improvement in travel options, especially public transport.

Further work

Further detailed technical work would be required before any decision could be made to implement
variable road pricing in Tauranga, even if enabling legislation already existed. As a proof-of-concept study
only, there was no comprehensive forecasting and subsequent assessment of all monetised and non-
monetised impacts, nor regard to aggregating and then discounting the benefits and costs over time. That
said, there are well-understood, positive associations at a general level across jurisdictions internationally
between:

(1) The intervention of road pricing
(2) The implications on transport networks and travel time, and
(3) Economic productivity.



The purpose of the VRP study was to test, at a ‘proof-of-concept’ level, the impact of road-pricing in the
western Bay of Plenty and determine whether VRP would provide sufficient value to be considered for
implementation in the sub-region as part of a programme of activities to deliver UFTI outcomes.

The context for the study is provided in a separate attachment entitled: “VRP Context”. This attachment
includes a description of the VRP project objectives, UFTI benefits, information about the sub-region’s
economic outlook, and a “fast facts” description of road pricing options.

The primary audience for the study output is the Tauranga City Council Commissioners, who are tasked with
identifying opportunities to put the city on a stable and sustained footing which will enable long-term
community wellbeing objectives to be delivered. More broadly, the study is one element of the
SmartGrowth partners’ efforts to identify possible mechanisms to realise and fund sub-regional UFTI
outcomes.

VRP has been proven internationally as a viable intervention to influence individual travel choices. It results
in improved optimisation of available network capacity. It can also, depending on the scheme, improve
travel choice for everyone, albeit at some financial or convenience cost. It can also provide revenue that
could be used to support borrowings to invest in improved transport services - to be enjoyed in the short-
term and be paid for by the current and next generation (thus achieving inter-generational equity).

Pricing is an effective tool to efficiently allocate available road space for strategic priority transport
journeys. This is because pricing influences travel behaviour decisions. Cities cannot build their way out of
congestion or buy their way out of congestion with public transport alone. Other initiatives are needed to
improve system performance and customer outcomes.

Significant investment is required in the western Bay of Plenty’s transport infrastructure and services to
unlock planned growth and support housing and commercial intensification; and achieve improved
environmental outcomes, as identified by UFTI. Local and central Government are unable to fund all of the
infrastructure and services required to support growth within the desired timeframe, using existing funding
tools such as rates and development contributions (local funding) and National Land Transport Fund
(national funding).

There are significant wider costs to the economy, beyond congestion, as a result of insufficient transport
investment and limited alternative travel mode choices. In 2022, NZIER found the city’s housing shortage
had increased house prices, limited the growth of Tauranga’s workforce, and negatively impacted the
quantum of construction activities. NZIER estimated the housing shortage in 2021 was in the range of 4,267
to 5,295, and that the future additional housing shortage could be as high as 3,140 dwellings by 2032. The
consequence of a housing shortfall, and its constraint on population growth, will be to limit the size of the
workforce. Under the NZIER baseline projections, this will lead to lost GDP of $540 million by 2032 and it
could be as high as $1.609 billion in a more competitive environment.

This wider transport, financial and economic analysis identifies other benefits (e.g. network optimisation,
impacts on the shape and level of travel demand, additional revenues for reinvestment to deliver UFTI land
transport improvements) and disbenefits (e.g. a significant change process, traffic diversion onto local
roads, affordability and equity). The analysis of these distributional impacts will inform conversations about
the sub-regional response to the study results.

No engagement with stakeholders or communities has been undertaken as part of developing this proof-of
concept study. Decisions on the nature and form of future engagement would follow, if the sub-region
determines that the study results justify more detailed work being undertaken.






The general rationale

From an economic perspective, road pricing is primarily about optimising the efficiency and effectiveness of
a transport network, while also being a means of raising revenue for new infrastructure which otherwise
would not be built. The transport network efficiency and effectiveness are improved when road pricing is
implemented by making the costs of transport supply and operation more transparent so that transport
users make more optimal travel decisions.

From a financial perspective, road pricing raises revenue (for the supplier) but also adds costs (to the user).
However, there are many costs (economic and financial) associated with using a road corridor that are not
directly considered by the motorists when they are making a decision to travel, and are therefore not
factored into their decision-making. The result of unpriced supply, and therefore demand, is that it can
cause significant negative impacts to the environment (in terms of carbon and other harmful emissions), to
other road users (in terms of travel time delays and increased crash risk), and to ratepayers who have to
fund the local share of necessary local transport improvements. The National Land Transport Fund consists
of revenues that are raised from various sources (FED, RUC, etc) and these are expensed on activities to
meet transport demands nationally. Unpriced local demand for additional infrastructure, if funded in part
by the NLTF, is usually funded in an allocatively efficient way (i.e. the highest priority projects nationally get
funded first) rather than NLTF funding being used for a local transport priority unless this local priority
coincides with the national prioritisation for the allocation of NLTF funds.

The rationale for implementing some form of road pricing, and in this context, VRP, is that pay-as-you-go
and differential prices influence travel choice behaviour (about travel mode, destinations, routes and
times), and behaviour will in turn have an impact on the shape and the level of travel demand. Prices
influence the comparative value of other travel options and act as a proxy for the need for additional
infrastructure and service levels. Priced demand provides transport managers and investors with greater
confidence about where to allocate scarce funds to improve customer travel experiences and outcomes.

When roads reach capacity, motorists don’t pay for the cost of the delays on other motorists, so queuing
rations space where demand exceeds supply. Queuing wastes time, wastes fuel and consequently
generates unnecessary carbon emissions. It also undermines the effectiveness of other road space and
environmentally sustainable modes, specifically buses. Road pricing addresses this by exposing road users
to a marginal cost of using a scarce resource, particularly at times of peak demand. As a result, a small
proportion of users make different travel choices (time of day, mode, route choice, or not to travel),
freeing-up capacity for those who do need to travel at the time in question, and enabling more efficient
operation of other travel options. It also sends signals about transport investment and raises revenue to
support those investments.

VRP would provide an additional revenue stream, which would be linked to economic growth. As such, it
could be used to support borrowings to bring forward investment and fund required transport
infrastructure and services to deliver UFTI outcomes. The opportunity to borrow funds using the road
pricing revenue stream has two main benefits for local communities:

1) It is fair for both present and future road users to fund infrastructure improvements, because future road
users would benefit from the long-term investments and should therefore contribute to the costs; and

2) The borrowings would enable transport improvements to be brought forward in time.

It is also fairer, and more affordable, if all of the people who rely on using the land transport system pay for
the required improvements, rather than just property owners/ratepayers based within the relevant
territorial boundaries.

Why VRP is being considered for Tauranga

The form of VRP being considered for Tauranga is one where there are different access charges for different
strategic transport corridors (e.g. State Highways 2, 29a and 29) to reflect strategic objectives, as well as
changes in price during the day, to reflect network conditions (e.g. travel speed conditions). Maximum and
minimum prices would change periodically (e.g. 3-monthly) depending on the network performance



generally and the value to road users specifically. This makes VRP different from tolling, which is static and
has consistent prices which are rarely varied.

The purpose of implementing VRP in Tauranga would be to:

e Deliver UFTI outcomes

e Use pricing as an effective transport investment planning tool to improve customer experiences
specifically, and more generally land transport system performance, land transport system
outcomes, and economic productivity

e Use pricing as an additional funding tool to finance and deliver investments.

While VRP is about implementing price to improve land transport outcomes, the ultimate objective is to
improve wider economic, social and environmental outcomes. In this respect, introducing VRP would be
result in social benefits and disbenefits. Social benefits include improved access to opportunities and
services. Disbenefits include the distributional impacts associated with route diversion, low-income
frequent drivers, and limited travel choices.

Implementing VRP in the western Bay of Plenty could provide significant wellbeing, economic and transport
benefits for local communities, as well as delivering Government expectations. Some of these benefits were
considered directly in the study, and some are indirect potential benefits over time. Possible benefits
include:

e more compact urban form

e more and better-connected houses

e additional and more-accessible jobs

e higher GDP

e reduced carbon emissions

e improved road network performance and
e  better public transport services.

UFTI provides a framework to consider investment plans, at an outcome level, to ensure a wider system-
focused package approach. This includes non-transport measures, such as land use policy controls and
social infrastructure; and transport policy decisions and investments. The transport activities need to
include demand interventions, such as road pricing and enhanced public transport services, as well as
supply intervention activities such as road infrastructure assets and new public transport services. Non-
transport and transport activities need to be timed, sequenced and phased to optimise the value of all
decisions and investments and achieve the desired outcomes.

The rationale for considering VRP in Tauranga now

As the sub-region continues to grow in both population and economic activity, the increasing levels of
demand will create additional pressure on existing transport infrastructure, particularly at key intersections
and on corridors providing multiple functions at peak travel times. In a growing city, transport solutions are
needed to:

1. Better manage the level and shape of travel demand
2. Improve customer journey experiences
3. Improve the performance of the land transport system.

The rationale for considering variable road pricing in the western Bay of Plenty now is that current transport
demand pressures are significant, as evidenced by traffic demand outstripping the available network
capacity at peak travel times; and because additional transport infrastructure investment is needed to
deliver wider urban development outcomes, as evidenced by the high costs of land for housing, insufficient
land for additional housing and jobs, and wider economic constraints locally and nationally.

The current locally-raised and largely property-based rates revenue is insufficient alone to provide the local
share of total costs for transport improvements, at the scale and pace needed to deliver UFTI outcomes.
The current nationally-raised revenues available to fund the best nationally-ranked investments, through
Fuel Excise Duty and Road User Charges, are also not sufficient to provide for the investment needed in the
western Bay of Plenty.



Allocative efficiency (best use of scarce resources) is improved where there is a close nexus between price
and service offering. The sub-region needs more investment, and faster investment delivery, than would be
available from the usual current local and national revenue sources. VRP is one mechanism that could both
contribute to better managing current road corridor infrastructure assets and influence the level and shape
of travel demand, as well as providing additional revenue for transport investment.

Any further work on the possibility of implementing VRP should consider engagement with key
stakeholders, communities and businesses about the benefits and costs of road pricing. This would include
gaining a better understanding of resident and traveller needs and preferences, and their ideas about how
VRP could be implemented to deliver tangible benefits.



The VRP pricing concept, modelling outputs and analysis are contained in the Beca report. This section
draws on the information in the Beca report, as well as wider observations from participating in the study
and applied experience and judgment.

The current western Bay of Plenty network would not support an efficient VRP system. Significant
investment in transport solutions, particularly those that provide improved travel choices, would be needed
before implementing a variable road pricing scheme.

The viability of implementing road pricing is primarily about securing social licence, as well as being
technically feasible. Technical feasibility is dependent on a number of factors (e.g. scale of value of the
intervention, network characteristics, available technology) and operational complexity (e.g. objectives and
scheme design - given the local network context). Phasing-in a road pricing scheme could be one way to
deliver tangible benefits while mitigating any significant technical viability challenges. Phasing that starts
where the congestion is acute and pronounced - and where user benefits would outweigh user costs -
would mitigate public acceptability challenges.

Road pricing schemes can divert state highway or main corridor traffic onto local streets. This is
unavoidable, because it is not practical to price all roads. Activities to mitigate diversion, such as including
works to reduce traffic and reallocate space on local streets to active transport modes (cycling, walking,
etc.), need to support the principle to use the right mode/road for the right trip. A VRP scheme would need
to be designed to limit the likelihood of diversion where possible. Tactics to mitigate the negative impacts
of diversion include:

e better design of the scheme boundaries

e traffic-calming local streets, and

e improving alternative travel options on the local routes

e Use of technology to detect arterial traffic seeking to avoid charge points.

Road pricing has a higher impact on (time shift and) route diversion than on mode shift. Typically, people
will look at rerouting before other responses. The likelihood of mode shift is also partly a function of the
viability of public transport and the viability of the alternative route.

Trip decisions may be influenced by price, resulting in trip delay, diversion, use of alternative modes, or
suppression. Behavioural responses would have a material impact on some UFTI trip generation and even
possibly land-use density assumptions.

Transport modelling shows that the introduction of variable prices would reduce a percentage of total trips.
This is to be expected. The higher the prices, the more significant the reduction in total trips (note that the
relationship is not linear). Price-setting has to strike a balance between ensuring that prices are affordable
and are effective in terms of delivering UFTI outcomes. Being affordable is about willingness and ability to
pay to drive on the network. Being effective is about incentivising alternative travel choices, but not
reducing trips to an extent where access, wellbeing or economic output are affected.

Why implementing VRP would have a significant impact on local trips made on state highways
Modelling shows that state highway corridors in Tauranga are used for a significant number of local, short
trips. This is because there are a limited number of local arterials for traffic to use. Much of the modelled
diversion shows vehicles moving off the state highways with road pricing and onto local roads.

The reliance on state highways for local trips is because of three factors:

1. Geography - the isthmus land-form where water separates developed land areas

2. Settlement pattern —the city is built around the harbour and along the key transport corridors

3. Legacy transport planning decisions about how to connect the city and strategically important land
uses (e.g. Port of Tauranga).



Why implementing VRP would have a significant impact on local trips on local road corridors

A significant implication of variable pricing on the main corridors, which are mainly state highways, is that
there would be diversion of traffic onto local unpriced roads. These characteristics have a significant
implication when pricing is applied to the network, because while people are sensitive to the introduction
of a price (more than a change in price), some drivers would prefer to drive on unpriced streets rather than
consider other alternatives. This behaviour would be more likely where there is an easily-accessible
alternative to the corridor with pricing (e.g. Oceanbeach Road / State Highway 2). The shorter the trip, the
more likely the diversion. The longer the trip, the higher the total cost under a VRP approach and the more
likely trips may be deferred, or an alternative travel mode used. Therefore, less diversion of longer trips
onto local roads. These local roads are not designed to carry high volumes of traffic or heavy vehicles, with
the associated impacts on pavement failure and additional costs, as well as affecting community wellbeing
and undermining intensification objectives. UFTI proposes transforming (including traffic calming) a number
of these local roads, to ensure that they serve strategic land-use objectives.

1. The modelled diversion onto local roads is based on two human behaviours: People are generally
sensitive to price

2. Drivers first inclination is to find an alternative route and keep driving, rather than change travel mode
or defer travel.

There are several main responses to mitigate diversion from priced to unpriced roads:

1. Price roads that are not priced

2. Significantly increase the viability of travel alternatives, particularly through public transport services
and priority route infrastructure improvements, and safe and connected walking and cycling facilities
for shorter trips

3. Traffic-calm the alternative corridors

4. Price diverted/through trips without pricing purely local trips.

There is a balance between using pricing to incentivise the right traffic onto the right road, which is an UFTI
objective and therefore an objective of this study, and the need to mitigate diverting traffic onto local
roads, especially those repurposed as local access streets with associated improvements in local amenity.

In this proof-of-concept study, it has not been possible to sensitivity-test a range of pricing strategies, and
packages of complementary transport initiatives, to use price to encourage the uptake of public transport
and mitigate traffic diversion. The transport model included the planned public transport services agreed in
the UFTI plan. This brings forward to 2035 PT services and PT priority infrastructure improvements that
were planned to be in place by 2048.

The traffic-calming would need to be more significant than is the usual practice to best-serve local
community needs. By way of comparison, Carmichael Road is used as a diversion for congestion on SH2,
despite traffic-calming. Most diversion in Tauranga would be short trips using local roads for local trips,
rather than “rat running” by going off and then back on the strategic road network.

Wider network implications if VRP was implemented

Any decision to implement VRP would have a significant implication on the type, timing, sequencing and
phasing of additional transport investment in the coming decade. For example, significant and earlier
investments in corridor infrastructure, facilities and services, to improve the availability and quality of
public transport services, would be required before introducing VRP. Concurrently, an agreed investment
plan for addressing transport corridor backlogs, growth needs, and improving freight efficiency would be
necessary, so that road users would see the value they were getting from paying for access. These
requirements indicate a need for a significant, system-wide and sustained investment plan, with sufficient
scale of financing and funding to deliver outcomes across the sub-region and transport modes.

While the modelling shows that the introduction of price would reduce a small percentage of total trips, it
would have more impact on shorter rather than longer trips, because of the access- rather than distance-
based component of the total charge. As the sub-region grows, the model shows that the number of trips
on the network continues to grow, while the number of shorter trips reduces, resulting in a small reduction
in total number of trips.



The transport modelling uses UFTI assumptions about land-use density, trip generation and travel mode
shares, with one variation, which is to bring forward from 2048 to 2035 specified public transport service
improvements. Introducing pricing may impact on peoples’ future choices about housing location, housing
density, travel choices, proximity between housing and employment, and intensification. These possible
implications are outside of the study parameters, although could have a material impact on the predicted
outcomes. VRP is a transport intervention that may incentivise intensification which would support the UFTI
strategic direction of enabling a centres approach to long-term development.

The introduction of pricing across the network would result in improved network performance on the
corridors connecting the Port of Tauranga with the upper North Island. This would create freight efficiency
(journey time reliability and travel times) improvements. The scale of benefits, and the value of those
benefits, could be considered in any further work.

Wider implications of VRP

Meeting national and regional emissions reduction targets will be challenging and road pricing provides a
lever that could assist. The Government’s Emissions Reduction Plan includes a 20% reduction target in total
vehicle kilometres travelled (VKT) by the light vehicle fleet by 2035, through improved urban form and
providing better travel options, particularly in our largest cities. Achieving this target is vital to reducing
transport emissions by 41 percent by 2035, and to meeting New Zealand’s overall emissions reduction
targets. The Ministry of Transport is identifying regional targets for the interim 2035 target.

Effective long-term land-use planning, integrated urban development and transport planning and aligned
transport investments will improve outcomes and contribute significantly to reduced VKT.

In the short-term, however, much of the settlement pattern up to 2035 is already in place. Land-use
impacts on VKT are slow, while pricing has the potential to have a quick and effective impact on VKT.
Reducing VKT in our major urban growth areas is unlikely without using Travel Demand Management (TDM)
tools, along with changes to land use, transport activities and urban form. TDM tools help create and
manage transport system capacity by redistributing trips across a variety of transport modes and routes, at
a range of times, or by removing them completely.

Effective TDM tools, such as parking and road pricing, influence behaviour directly, and also indirectly by
promoting shared and active travel modes, how road space is allocated, and the quality of public transport
services. VRP is a powerful TDM tool that could underpin a reduction in VKT, while enabling a thriving
community and growing economy. VRP is a powerful TDM tool because it is an economic lever and
therefore has a significant impact on behaviour, choices, and decisions.

UFTI identifies the need for additional road infrastructure and services in the coming decades, to
accommodate the increasing daily flows of traffic along the eastern and western corridors. Shifts in travel
demand, including through VRP, could help to manage the timing of the delivery and form of these network
improvements and services. In the SmartGrowth sub-region, the challenge and opportunity is to provide
residents and businesses with smart planning about how growth is allocated and managed. Providing more
life choices, such as schools, jobs and parks, within centres and more options to travel, is more effective
when underpinned by economic measures, such as pay-as-you-go pricing, because of the impact pricing has
on decision-making.

The Tauranga urban road corridor system is characterised by a need for the state highways to perform
strategic and nationally important functions, such as providing freight access to the port and also carrying
local traffic, because on several corridors, there are no separate parallel local roads. The competing
interests of efficient mobility and effective access will remain for the foreseeable future, given the land-use
pattern and land transport system. The study identifies that VRP could be used to allocate available corridor
space for the highest value purposes in real-time. This is on the basis that price is a proxy for the strength of
individual demand, and therefore comparative individual value.



Wider future network implications if there was no tolling of Takitimu Drive

If there was no toll on Takitimu Drive, once the financial toll road repayment obligations have been met,
and there was no replacement road pricing, this could trigger a significant shift in travel behaviour. In the
absence of pricing, there would be an increase in use of the corridor by private vehicles. That would result
in eroded levels of service for network users on impacted corridors, particularly for traffic to and from the
port on both the western and eastern corridors. It would also result in additional VKT at the expense of
other travel mode options and would result in parking availability challenges in the city centre. It is
estimated that repayment of TDTR will be in 2031, at which point the toll will be removed, unless ongoing
costs justify keeping it in place. If, however, there was a tolled Takitimu Northern Link connecting to TDTR,
Beca modelling shows the traffic volume and revenue projections could result in the repayment time being
brought forward to 2029. The study’s 2035 and 2048 baseline scenarios assume that there is no toll on
TDTR, and the road pricing concepts for both scenario years assume variable pricing is in place on that
corridor. The expiry of the toll on TDTR, and its consequent impact, may be a significant matter to consider
in any further work, including any implication for efficient port access.

Wider future network implications if added the Tauranga Northern Link as a toll road in future

The VRP pricing concept is based on the assumption that only one pricing regime is applied across the study
area. On that basis, the current toll tariffs on TDTR and the Tauranga Eastern Link (TEL) would be replaced
by the VRP pricing concept. The VRP revenue would continue to repay the finance costs of those two toll
roads. If there was a toll created to repay costs of the TNL (stage one and stage two) the same “replace-
ment” principle would apply.

If there was no VRP and only toll roads, the sub-region may end up with three or more separate toll

roads. At some point, a strategic perspective would be required to consider managing the separate toll
roads as one (integrated) network. Adding individual toll roads over time in one spatial area is very unlikely
to lead to the most effective performance of the land transport system, or customer experiences and
choices.



This section of the report identifies the potential benefits of VRP to different communities and
stakeholders. The statements below are general descriptions about who the beneficiaries would be, along
with qualitative statements about what benefits are expected. There would be disadvantages associated
with VRP, which would impact some individuals and communities. These would need to be fully
understood, accepted and/or mitigated, depending on the context.

VRP offers the following value proposition:

1. Supports UFTI objectives, including economic and population growth
2. Improves traffic flow conditions
3. Provides additional funding for network improvements.

Supporting UFTI objectives, including economic and population growth

UFTI objectives of supporting economic and population growth will help determine whether or not
to implement VRP. VRP would be an effective tool to help get the most from the region’s transport
networks and services that supports the UFTI objectives of connected centres, intensification in
specific locations, and neighbourhood liveability.

Variable Road Pricing is a mechanism for road users to invest in personal benefits, as well as the
wider wellbeing and economic and population growth of the sub-region.

Improved traffic flow conditions

Improved traffic flow conditions mean an improved level of service for users. This is typically experienced by
reduced delays and improved journey time reliability. For those who currently travel earlier or later to avoid
the worst congestion, it means they can travel closer to their preferred time of departure.

VRP works by pricing a proportion of vehicles off the roads during periods of high demand, or encouraging
uptake of other travel modes. Trips of lower economic value are impacted by price. This may result in the
removal of some discretionary trips. The resulting improved traffic conditions may be further enhanced by
network improvements, funded by the new revenue stream. By paying a price, road users purchase reduced
delays, improved travel time reliability and improved departure time choices. Depending on the trip
purpose, the value of reduced trip delays, improved travel time reliability, and more choice of departure
times may vary.

For example, travel time reliability is likely to be important for trucks that need to be on time before a ship
sails, or for people catching a flight. UFTI’s primary focus is off-peak travel time predictability, as freight
demand generally avoids peak travel times where possible.

Additional funding for network improvements

Network Improvements are an important part of the value proposition. People value using high-quality
roads and transport infrastructure. VRP can enable new infrastructure that would otherwise not be built, as
VRP generates net revenues as part of the function of demand management.

Any additional improvements would likely benefit all transport users, including the provision of more viable
and attractive travel choices.

The VRP revenue stream would be linked to economic activity. It could increase over time, if the economy
grows, and it would support the delivery of UFTI outcomes.

Road users paying VRP would be paying a fee for a service. This pay-as-you-go payment method enables:

e Drivers and vehicle owners to purchase benefits in real-time, such as reduced delays, more reliable
journey times, and more choice in their departure times
e Funding of much-needed infrastructure and services, and earlier enjoyment of the benefits



e Investment in outcomes, including supporting economic growth (more jobs) and mitigating Tauranga’s
housing shortage (additional and well-connected housing).

Beneficiaries

Given the local context, the characteristics of pricing and the study results, potential benefits to specific
segments of the economy and communities are set out below.

Beneficiary

Potential benefits

Vehicle users

Consistent journey times, improved travel timeframes, and
significantly improved travel experiences could be expected in the
future (compared with no pay-as-you-go pricing). This would be the
result of reduced travel demand, as some people would choose
other travel options. The additional revenue would also fund the
transport solutions needed to provide an improved level of service
for all modes.

Communities

Benefits include:

- travel time savings for personal, family, and recreation activities,
reduced stress, more travel choices, and choices about where to live
and work;

- optimisation of existing infrastructure assets and services;

- incentivising people to take the right route, right mode and right
trip to deliver UFTI benefits; and

- freeing up future Council rates to fund wider community services,
rather than transport improvements.

The revenue from VRP could be used to bring forward funding for
transport investment. This has two main benefits for communities:
- It is fair for present and future road users to fund infrastructure
improvements; and

- Any funding would enable the timing of benefits to be brought
forward.

Ratepayers

The benefits for ratepayers are future improvements are paid for by
road users, who are the primary beneficiary, rather than being
funded by property owners as part of their rates. Road users from
outside of the city would also contribute.

Commercial road users

The benefits include improved journey time reliability, supporting
freight logistics and better productivity.

Local businesses

There are indirect benefits to businesses that do not use transport
directly, but who rely on logistics, such as retail and manufacturing.
These firms may be impacted by congestion expressed in labour
costs, time delays, and inventory management costs.

Sub-regional economy

Optimised use of transport infrastructure enabled by pricing, and
the creation of a revenue stream to invest in future transport
improvements to support regional and sub-regional employment
and housing opportunities, while also helping to meet emission
reduction targets. An efficient transport network supports
businesses clustering together where that increases value and
productivity and provides wider economic benefit.

Local and central Government,
including Waka Kotahi as a
partner in planning, investing and
delivery

Benefits include improved use of current assets and services,
increased confidence in the forecast demand for additional levels of
service improvements, and enhanced outcomes. VRP could be a
useful travel demand management tool to enable the sub-region to
meet its commitments to national emission reduction targets.

Aotearoa New Zealand economy

Efficient access to the Port of Tauranga is nationally-important, given
its role in the upper North Island economy. Implementation of VRP
would sustain efficient access to the port over the short-, medium-




and longer-term. This supports improved productivity, as measured
by GDP.

Port of Tauranga and port The benefits include maintaining efficient port access, which is
customers important to manage cross harbour flows as the city continues
growing to the east and west.

Visitors The benefits include less congestion and more consistent travel
times, coupled with more effective and efficient travel choices.

System costs
The type of road pricing implemented would have a significant impact on cost. In general terms, the more
complex the scheme, the higher the cost. The cost would vary depending on:

e Location (e.g network vs cordon, simple or complex road network, number of cameras needed in a
location, and level of traffic diversion)

e  Pricing strategy (e.g fixed or variable, point versus access versus distance versus zonal)

e Technology deployed (e.g. GNSS telematics or ANPR, or the use of cellular networks)

e Scale (e.g. number of transactions, largely driven by the number of cities with some form of pricing,
and the scale of schemes in those cities).

The main categories of costs include:

e Capital (system and roadside facilities)
e Transaction costs.

Capital - system
An assumption was made that the Waka Kotahi tolling system could accommodate the VRP, although that
assumption would need to be validated and the upfront and ongoing financial implications identified.

System costs include digital technologies that enable customer point-of-sale, connection to local
infrastructure and management of national transaction processing. Costs to configure the Waka Kotahi
system (assuming a bespoke system build would not be required) have been assumed for the purposes of
this study at $5m, plus annual system technology costs have been assumed at $10m p.a.

Capital - roadside facilities

Roadside facilities costs have been assumed for the purposes of this study to be in the order of magnitude
of $30m. Further work would be required to identify appropriate roadside technology solutions. For several
reasons, including costs and visual amenity, it is assumed that roadside technology to implement a VRP
would not replicate the current gantries and roadside hubs that support current peri-urban toll roads. The
VRP roadside facilities requirement assumption is approximately 95 specialist ANPR cameras, camera poles
and variable messaging signs, as well as property, consenting and construction.

Waka Kotahi experience with gantry systems suggests that these cost in the order of $7.5 to $10 million per
gantry. This cost includes a large overhead structure and a roadside technology cabinet. International
experience finds that the operating costs of these systems ranges between 6% and 20% of gross revenue.
Based on Waka Kotahi experience, maintenance costs are expected to be between $500 to $1500 per
gantry annually and $1000 to $2000 annually per unit for electricity.

Different technologies, such as satellite-based positioning, local data from the cellular network, use of
gantry-based schemes, including cameras for Automatic Number Plate Recognition (ANPR) and Dedicated
Short Range Communication (DSRC) are commonly used to support Road Pricing schemes. The technology is
usually selected based on the ease of implementation, cost, enforcement difficulty and privacy. For this
study, the ANPR system was considered appropriate, partly because there is no need to identify the vehicle
with an in-vehicle transponder. Waka Kotahi and TCC are both experienced in using ANPR technologies.




(The Tauranga Transport Operating Centre already has an ANPR camera system for traffic management
purposes.)

ANPR system technology is widely gaining popularity across the globe, having supported such projects as
the London Congestion Charging system. Some research papers indicate that ANPR provides more than 90%
accuracy, considerably higher than cellular network technologies. While the DSRC technology provides
higher accuracy than ANPR, the implementation of DSRC technology for Tauranga VRP would have a higher
cost and it has no net benefit given how successful ANPR technology has been in NZ to date with existing
toll roads. This could be explored in more detail during any further stage, if required. The accuracy of ANPR
generally depends on the quality and positioning of the camera used. ANPR uses camera-based systems and
prices depend on the complexity of camera functionality. There can be problems with number plates being
obscured by other vehicles. This can result in higher costs to better position cameras. These cameras may
also provide other useful functionality for network management, justifying the use of more expensive
cameras.

Transaction costs
Transaction costs include:

e Transactions (e.g. personnel costs, transaction charges [bank charges], depreciation (recovering the
cost of capital), information technology support, maintenance and system costs and upgrades, and
other operating costs such as enforcement). This was assumed at circa $0.35 per transaction, based on
50% of current costs

e Compliance — direct cost recovery.

Each road price trip would create revenue, some of which would be required to cover costs. The study
assumed that for every trip through an “access point”, there is a transaction charge. This is the current
situation for toll roads. While all costs need to be recovered, by way of a transaction charge, there may be
options about how those costs are recovered, such as an accumulation of trips per transaction.

The amount of fully-allocated costs per transaction would have a material impact on the pricing strategy
and net revenues available to support funding and investment. The minimum price charged per trip needs
to be set to recover transaction costs, pay GST and make a meaningful contribution to wider funding
requirements. The higher the price, the less revenue is absorbed by costs. The greater the volume of
transactions, for example from systems in other cities, the less the fully-allocated cost is per transaction.
Increased numbers of pricing systems throughout New Zealand would be expected to exert downward
pressure on (fully-allocated, including transaction) costs, which in turn would increase net revenue
throughout New Zealand.

Initial thoughts about cost recovery

The current toll transaction volumes in Tauranga are circa 9m p.a., and under the VRP forecast this would
increase to circa 107m transactions p.a. in 2035, with further increases in later years. A VRP system would
be significantly more complex than a simple toll system and the cost structure would reflect the complexity
and volumes involved. In this respect, there would be different pressures on transaction costs, depending
on the total number of transactions and operating model.

The greatest cost — and net revenue — risk is the forecast number of trips on the priced network and
therefore the number of trips to recover costs from. If there was congestion charging in other parts of NZ
(e.g. Auckland or Wellington), that would have an exponential impact on transaction volumes and impact
the transaction cost locally (assuming a consistent national cost recovery system).

Further work would be required to assess the extent to which any equipment used by the Tauranga
Transport Operations Centre (which has some closed-circuit cameras for traffic management purposes)
could support VRP. Decisions may be based on the technology anticipated to be available and in place at
the time in the future that any VRP was implemented. Such a decision would be a question about
technology functionality, regulatory integrity, and physical and cyber security. Using (future) TTOC
equipment may be feasible from a technical perspective, although further work may indicate that a
separate pricing operation may be required. Either way, this may have an impact on implementation costs.



Tolling costs to be recovered

Tolling does not provide a revenue stream for general expenditure. Tolling tariffs in New Zealand are set to
recover all or some costs of new roading infrastructure in defined circumstances, both initial capital and to
recover ongoing costs. There are currently two toll roads In Tauranga. The net toll revenue for each is used
to recover costs. If VRP was to be implemented, it would replace the tolls. Provision would, however, need
to be made to continue to meet toll road financial obligations.

Current toll road financial outlook:

e TEL current annual gross revenue is $8m (GST exclusive), less $2.6m transaction costs, leaving $5.4m
available for debt repayment. The level of remaining debt to be repaid for TEL is about $107m (as at
the end of 2022), estimated to be repaid by 2040

e TDTR current annual gross revenue is $9.5m (GST exclusive), less $3.2m. transaction costs, leaving
$6.3m to repay NLTF. The level of remaining NLTF repayments for TDTR is $52m (end of 2022),
estimated to be repaid by 2031.

Revenues

If VRP was implemented, it would provide an additional revenue stream to those that currently exist (e.g.
rates; National Land Transport Fund). That additional revenue could support funding the transport
interventions needed to deliver UFTI outcomes. The revenue stream could be used to raise finance for
improvements, to be repaid by net revenue. A VRP revenue stream would be linked to economic activity. It
could increase over time, if the number of vehicle movements increases, and the local economy continues
to grow.

VRP could be phased in over time. This approach could go some way towards mitigating opposition to pay-
as-you-go pricing as a way to deliver outcomes, by demonstrating the benefits and ameliorating negative
impacts. The phasing could be by location, starting with only part of the proposed priced network, by price
level, for example, starting with a low price and increasing it over time, or by time of day, setting the price
of travel in the inter-peak periods at nil for the first decade.

The disadvantage of a phased approach includes:

1) it would not maximise the behavioural benefits of implementing pricing, and
2) it would result in less revenue available to invest in improving in customer levels of service in the early
years.

The ability to provide a phased approach could be looked at in more detail during any next stage of
investigation, or a business case process.



General economic perspective

Behavioural economics
VRP is an economic tool. If road pricing was introduced there would be an impact on behaviour, with a sub-
stantial number of people choosing to delay or reroute trips, or change their travel mode or route.

If the net-of-costs revenue from implementing VRP was estimated to provide only modest revenue for
investment, that would not be the only or primary determinant in deciding whether to introduce VRP. The
potential annual net revenue may be provided in some other way, without incurring the transaction and
wider costs associated with road pricing. This could perhaps be by way of a recurring government grant, for
example. This would remove the potentially greater value to the sub-region, which would be to influence
behaviour by making the costs of travel choices more explicit. Introducing pricing could provide individual,
and more importantly, wider community and sub-national benefits as a result of improved performance of
the land transport system in the western Bay of Plenty.

Communities may oppose a road pricing scheme for a variety of reasons, some specific to a proposed
scheme in the local context. Broad reasons to oppose schemes include: road pricing may be perceived as
anti-car; people do not want to pay additional prices generally; privacy concerns; and affordability. Specific
reasons to oppose schemes include: communication failure by the scheme proposer; negative (accessibility)
impacts on existing businesses; the use of net revenue does not give the pay-as-you-go driver a tangible
benefit; people may not want to pay a price for a service where there is no congestion relief benefit; and
there are limited viable alternatives to having to drive and pay the cost.

Pricing influences behaviour which impacts on network levels of service
Implementing a VRP would have three main influences on network levels of service:

1. Pricing acts as an economic instrument and influences travel choices, which results in improved use of
available network capacity and travel mode options. It has a significant influence on demand and the
viability of alternatives, such as travelling at a different time, travelling by a different mode or on the
right corridor. These potential results are similar to experiences in the utility sectors, such as electricity
and telecommunications, and are consistent with the introduction of water metering and volumetric
charging in Tauranga. Transport modelling showed people generally preferred to continue to drive and
find a free alternative route, rather than change travel modes. This could result in significant diversion
onto some local streets, but in reality, the level of diversion would be limited because of the
inconvenience drivers would experience, assuming local streets had been transformed (e.g. by traffic
calming) and retrofitted to be more suitable for local community access.

2. Pricing provides a clear and measurable means for the expression of preference by road users about
the transport access they value. That information better informs transport managers and investors
about what additional capacity and enhancements are needed, especially in relation to locations and
timing.

3. Pricing can provide revenue to improve future levels of service. Road users are likely to be more
supportive of paying a price to use a network if the funds generated will be ringfenced to provide an
agreed or improved level of service.

How prices are set would have an impact on behaviour, diversion, and equity. For example, sensitivity
testing in the modelling process indicated that sliding scale fees by time periods are required to prevent
compressed induced trips, and if there was to be one access fee only within a time window, that could lead
to people paying different access charges on the same corridor at the same time.

Pricing may be characterised as regressive

While a VRP could be categorised as regressive (impacting lower income households more significantly), the
overall impact could also be categorised as progressive (providing greater overall benefits for all drivers
who pay to drive). The reality is that higher income households often live closer to major employment



(CBD) centres; have more discretion on how they use their time; have higher trip-making rates and often
have good public transport options (the costs of which are subsidised by about two thirds, on average, in
New Zealand); and would be less impacted financially if some form of road pricing was introduced. It can
also be the reality that lower income households may live further way from a city centre and from work,
don’t always have the same public transport choices (if their employment is in dispersed light industrial
areas), and may be more impacted financially if petrol prices rise and/or if some form of road pricing was
introduced. The introduction of pricing may have a more significant impact on lower income households’
preference for diversion off a priced corridor onto an unpriced corridor. These matters and their impacts
have not been considered by this study. but require detailed analysis, should there be any next step
investigation of VRP for Tauranga.

Setting VRP prices

The prices set out in the modelling report reflect a balance between three competing interests: price points
and network performance (e.g. travel time efficiencies, reliability) and the impacts of traffic diversion. This
means that there is a trade-off between primary objectives (e.g. pricing for demand management
(optimisation, congestion and revenue; and between forecast available network capacity to accommodate
diversion).

If applying a “congestion relief” conceptual approach to using pricing, the aim would be to set prices low if
the primary objective is revenue (mitigate diversion) and set prices high if the primary objective is network
throughput efficiencies. The VRP study identified that the introduction of a price (rather than the price
point or a marginal change in price), provided much of the network benefits. On that basis, modelling of
higher prices provided more revenue, although this created more diversion (that results in more local roads
and intersections operating at or over capacity) and increased affordability challenges, and modelling of
lower prices indicated that total costs could perhaps be higher than total revenue for short trips, or there
would be little net revenue available for reinvestment to provide an enduring value proposition to those
paying for a service.

Implementing VRP could provide an additional revenue stream to supplement rates (and a moderate
amount of additional revenue to invest in sub-region transport improvements). The study modelling of
Concept Five indicates that VRP could provide a net annual revenue stream of up to $88m in 2035 and up to
$158m in 2048. This accounts for the need to repay existing debt for the TEL and the NLTF obligations for
the TDTR.

Further detailed work might identify a more effective pricing strategy than what has been modelled, and
which might provide less revenue, for example, no price in the inter-peak period for the first decade. The
potential additional revenue may not support significant borrowings and investment in the transport

system, at a scale required to deliver UFTI benefits, unless higher road pricing charges are contemplated.

Setting prices is one of the future issues that would need to be resolved if there is any further work on VRP.
Prices would need to be based on several factors:

1. Detailed analysis of options and comparative costs and benefits. This may include analysis of the
comparative value of time, vehicle type, motive power, trip purpose, trip frequency, road space
consumed by a vehicle, and the marginal or average total costs incurred to provide, maintain and
improve networks. VRP is about managing transport access and the prices could therefore be the same
for all vehicle types. That approach, however, would not recognise the difference in costs and benefits
between different customer segments. A VRP pricing strategy should reflect both sunk costs and the
marginal additional, rather than average, costs. A VRP pricing strategy should also recognise that the
economic context is different for commercial rather than private travel, and any pricing strategy should
reflect the greater benefits, as well as costs. If prices are set too high and drivers have no alternative
(e.g. poor PT), this would have a negative suppression effect (e.g on employment, productivity,
wellbeing). Much of the benefit can be estimated by using the value of time. Value of time is the
standard and economically rational way to set prices and to manage overall demand. Waka Kotahi has
published values of time as a function of trip purpose in its Monetised Benefits and Cost Manual
(MBCM). The value of time varies by trip purpose, but does not vary across transport mode.



2. Pragmatism - setting prices is about giving effect to the UFTI strategy and aligning prices with a value
proposition for the people paying. A pricing strategy would need to strike a balance between several,
competing, objectives:

e Managing travel demands (relieve congestion)

e  Optimising use of infrastructure (to support UFTI outcomes)

e Collecting revenue (to invest in transport improvements)

e Encouraging mode shift (particularly an increase in public transport), or

e Encouraging a reduction in carbon emissions (by incentivising the uptake of EVs).

A package of road pricing and other complementary and interdependent activities would form a package of
integrated interventions that maximised benefits and mitigated costs. The VRP study ranked pricing
objectives and the modelling adjusted pricing and network parameters at a detailed level to understand and
mitigate the scale of disadvantages. That information would support any further work.

Distributional impacts

There are costs, benefits, and other impacts (e.g. traffic diversion) associated with the introduction of VRP.
Some distributional impacts may be positive or negative, with negative impacts often being characterised as
equity matters, usually associated with lower income groups. Distributional impacts may be accepted as
consequences of a decision, or may be mitigated.

Some distributional impacts were addressed in the modelling parameters, such as network mitigation of
traffic diversion away from corridors with pricing onto local streets, and avoiding including local trips that
have to cross-over, but do not use, a priced corridor.

Topics to be considered, if there is any further work, include:

1. Income or affordability, ability to pay based on income

2. Multiple trips per day, for people such as home care support workers or childcarers, rather than a
commercial operator who can recover the cost as a business expense

3. Access choices, such as for people in suburbs with limited travel choices and where most services, such

as supermarkets and schools, are located some distance away

Trip length

Trip purpose, such as hospital visits

Vehicle type, for example emergency vehicles

Vehicle occupancy, comparing driver only vehicles, with high occupancy vehicles.

No vk

Options to consider, in any future work, about how distributional impacts could be mitigated and minimised
in the Tauranga context include:

e Land use development decisions and incentives - Ultimately many of the transport metrics will be
improved when people have more choices to live, work, learn and play in their community locations,
and more travel choices about how to move around in and between communities. Development
requirements and incentives can have a significant impact on distributional impacts over the longer-
term, and over costs in some development areas in the near-term

e The design of the VRP - How access and pricing is set on the network can provide flexibility to target
congestion and encourage route choice, as well as provide the ability to reduce the price impact on
certain community areas

e Conditional access rules for locations - For example, not charging for trips crossing certain charging
points within a specific timeframe (to supported accessibility to key services within certain time
periods)

e Use of discounts, exemptions, or price caps for user groups - The VRP would capture the vehicle
number plate only and not the driver or trip purpose. That said, there may be an efficient mechanism
to provide free or reduced prices for using the priced network for lower income earners and
households

e Improvements to alternatives to driving a car on a priced network - Focusing investment in PT and
active mode infrastructure and services on key routes during peak periods, early in the implementation
planning phase, would improve the comparative value of travel substitutes. Early network and service
improvements could be focused on priority community locations



e Permanent or temporary revenue support - There may be an option of providing additional or recycled
monetary credits to targeted residents in particular community areas, which could then be phased-out
as network infrastructure and service improvements are provided or continued as a support
mechanism

e The potential to introduce subscriptions and service bundling for different customer segments,
depending on their needs, that provide viable and affordable travel choices and revenue streams to
deliver the benefits. For example, providing service bundles (e.g. road pricing credits, public transport
and other shared transport hours, e-bicycle rental credits) at different price points, with prices set to
incentivise the right mode for the right trip that reflect where the customer lives or works.

Different types of financial mitigation options

Where there are particular financial implications, these may be mitigated by organisations, or the
Government, for public policy reasons. One example of a financial mitigation is that a subsidy could be
provided in some circumstances to recognise an equity issue, such as affordability. That would be very
challenging from a VRP perspective, because roadside technology can only recognise vehicle number plates
and not drivers, or trip purposes. The current toll roads in Tauranga do not provide exemptions or discounts
to the general public, or to any vehicles other than exemptions for emergency vehicles.

Any VRP exemptions would have a direct impact on the number of transactions available to spread total
costs over and the overall operating cost of any scheme. VRP exemptions or discounts would also have a
direct impact on the total amount of net revenue available for reinvestment into local improvements.
Exemptions or discounts may also erode the effectiveness in addressing congestion. The appropriateness,
deliverability and public acceptability of such distributional impact mitigation methods would need to be
further investigated and assessed following this proof-of-concept phase.

Distributional impacts would be considered in detail if there was any further work.

Benefit perspective

Benefit cost estimation

Costs and benefits, and their implications, have been considered within the limited context of estimating
the possible viability of using VRP to improve land transport outcomes. The study did not, however,
undertake an in-depth analysis about all costs and impacts and did not calculate a benefit cost ratio (BCR).
The study is proof-of-concept only. That means there is no comprehensive forecasting and subsequent
assessment of all monetised and non-monetised impacts, either benefits or disbenefits.

Although the toll revenue is accounted for in the calculations of a BCR for a toll facility, the future benefits
of projects funded from this revenue stream are not included in the BCR for a toll facility. A conventional
economic analysis is that a price charged to a toll road user needs to deliver greater benefits than the costs,
such as travel time savings, trip reliability, vehicle operating cost savings and safety enhancements. This
indicates that charging a price to use a road may be more justified when there is congestion than when
there is no congestion. The assumption for the Tauranga VRP proof-of-concept is that the net revenue is
reinvested locally to deliver additional transport benefits, as this additional revenue only available because
of the road pricing scheme.

A standard BCR works most effectively where the core assumptions are stable and there is limited
interdependence on other factors. Counting all of the benefits and costs of a significant transport
investment in a main urban area can be challenging, because in such situations, land transport is part of the
wider urban, not just transport, system. Transport economic methods are generally better at assessing the
value of a capital project in its own right, and are less suited to assess the wider indirect (e.g. long term
impact on urban form and land utilisation) and direct impacts (such as GDP receipts and land prices) from
accelerating or delaying a significant land transport investment.

Assessing the economic value, including social and environmental values of the VRP in the future, would
need to use a mix of existing economic evaluation methods and values, along with a wider set of strategic
assessments from the urban system performance perspective.



The government benefit—cost ratio

The government benefit—cost ratio (BCRg) is used to indicate the level of benefits obtained from investment
of local and central Government funds in activities where Government funding is supplemented by the
availability of third-party funding or tolling revenue, or where it is necessary to cover service provider costs
in the event of a funding gap for the operation of public transport services. The BCRg is not an alternative to
the BCRn and it will not replace the BCRn in the Waka Kotahi Investment Prioritisation Method (IPM).
Rather, the BCRg is additional information that is helpful when considering both the business case and the
financing of an activity.

Sensitivity analysis

It would be difficult to try and compare the VRP study results with studies or operational systems in other
countries, because each road pricing system tends to reflect its unique problem, spatial characteristics and
authorising environment.

The specific objectives of a VRP concept would have a significant impact on the costs and benefits, which
may have different implications for communities, depending on how VRP was operationalised and whether
disbenefits might be mitigated.

There are well understood positive associations internationally between:

1) the intervention of road pricing

2) theimplications on transport networks and travel time, and

3) economic productivity (and calculating a BCR), which is normally a standard requirement to inform
investment decisions about significant size and complex proposals.

VRP costs perspective
The financial section sets out the VRP costs (rather than UFTI investment costs).

The possible total annual accumulated cost to the owner of a car being driven to work on most working and
many weekend days of the year, under a VRP scenario, could be more than $1,800 per annum. This
estimate is based on one seven-kilometre return trip each day, for 300 days per annum, on a priced corridor
with a $2 access charge and 15 cents per kilometre charge. Many households would undertake fewer or
more trips per annum, and many vehicles may have different drivers and occupants for different trips. Put
more simply, the estimated price under a VRP scenario could be about $30 a week for a commuter. This is
on top of existing Fuel Excise Duty/Road User Charges.

For the purpose of the VRP proof-of-concept study, an assumption has been made that there would
continue to be a price differential between light vehicles and heavy vehicles (defined as all vehicles 3.5
tonne and over), and that heavy vehicle drivers are less sensitive to changes in price. This reflects the
differences and priorities of the commercial sector, compared to private travel. There is a long-standing
price differential on toll roads: a factor of 2.5 times higher for heavy vehicles. This price differential
recognises several factors, the primary one being the value of time, which is perceived as higher for freight
than private travel.

For the purpose of the VRP proof-of-concept study, an assumption has been made that vehicles would be
charged the same access and use price, irrespective of:

e  Motive power, for example EV or internal combustion engine - some cities globally have or will impose
additional charges or restrictions on internal combustion engine vehicles, to reduce vehicle carbon
emissions, others grant discounts or exemptions to EVs or other zero-emission vehicles

e Trip purpose - all vehicles (other than specifically-identified emergency vehicles, as defined or enabled
by the LTMA S52(6), which are exempt under legislation from paying toll tariffs)

e Number of trips per day - no daily maximum price cap, irrespective of the number of trips a driver
makes. This is primarily because the study is a proof-of-concept only, and because there is insufficient
evidence about the number of trips a vehicle may make each day. In addition, there is no practical or
cost-effective way to identify the vehicle driver rather than the vehicle number plate. More detailed
information and analysis would be needed if there was to be differential pricing based on vehicle



motive power, axle mass, or trip purpose; and whether there should daily price maximums per vehicle.
Any exemptions or price reductions would impact on both the level of net revenue and operating costs.

Other financial costs

Vehicle owners and drivers incur a number of financial costs before or after, but not during a trip, and those
costs do not usually inform their decision to make a trip. Those costs include cost of ownership (capital),
general use (e.g. petrol, maintenance), and vehicle storage (e.g. parking).

Examples of other transport costs borne by a vehicle owner or driver are as follows. (Note: prices are as at
March 2023 and are GST inclusive):

e All-day parking each work-day in the main CBD parking areas could be up to $2,900 per annum,
depending on the specific location. This is based on a daily maximum parking fee of $12 and 247
working days per annum. The daily maximum parking fee is a significant discount to the accumulated
hourly fee

e There are two toll roads in Tauranga. The VRP study assumes that the toll tariffs would be removed
from both toll roads and replaced by VRP. That would mean that many existing motorists would have
an incremental, rather than significant, change in the cost of driving on those corridors with pricing

= A price differential applies to the existing toll roads between light vehicles and heavy vehicles. The
one-way cost per trip on the Tauranga Eastern Link Toll Road is $2.10 for light vehicles and $5.20 for
heavy vehicles (over 3.5 tonnes). Toll tariffs per trip on Takitimu Drive Toll Road are $1.90 for light
vehicles and $5.00 for heavy vehicles (over 3.5 tonnes)

= Adaily commuter on the toll roads could already be paying up to $1,000 per annum, assuming one
return trip per day for 247 working days per annum.

= Areturn trip each day by a heavy vehicle, every working day, could be up to $2,500 per annum.

Private drivers must pay the full price of current toll roads and are not able to reclaim the GST component.
Commercial drivers may be able to reclaim the GST component and/or reclaim costs from customers,
usually indirectly.

Nationally set FED/RUC charges also apply, and can be assumed to continue in some form.

Examples of costs borne by ratepayers who pay for land transport road maintenance, public transport
services and improvements

Currently ratepayers, rather than other residents or road users, pay for the local share of costs that councils
incur (net of NLTF funding subsidies) in providing local road corridors and public transport services. For
example, Tauranga City Council rates (allocated based on property value) fund road maintenance and
improvements, and BoP Regional Council rates subsidise public transport services and fund improvements.
These ongoing costs will continue to increase over time, to keep pace with resident expectations and
transport costs.

Investment in UFTI outcomes

To deliver the UFTI Connected Communities strategy, the western Bay of Plenty subregion has created a
Transport System Plan (TSP). TSP is both a 30+yr programme of works for services and infrastructure, and
describes the partnership model that delivers the programme in a collaborative manner.

The TSP investment programme is being refreshed currently, to:
e Determine the PT service and capital investments required over the coming decade to improve
travel mode options
e Include insight about and responses to recent wider Government policy requirements (e.g. carbon
emissions and light vehicle travel reduction)

The investment planning refresh work is being undertaken by the western Bay of Plenty Transport System
Plan (TSP) partnership, consisting of Council, Waka Kotahi and key stakeholder partners. In general terms
the investment planning approach emphasises people-centred investments in the first decade especially
over significant road infrastructure asset capacity investments. This is required to deliver the conditions
that enables UFTI Connected Centres. The investment is prioritised toward the central government-agreed



Priority Development Areas for new housing (spread across the sub-region), and on network improvements
that support improved travel mode choices and creates a safe network.

The UFTI transport demand forecasts predate the government’s recent requirements for a light VKT
reduction programme which is likely to influence the form, timing, sequencing and phasing of transport
activities. The focus on VKT and emission reduction is unlikely to alter the UFTI land-use and settlement
pattern significantly. During the evaluation of UFTI scenarios similar metrics were considered and the
options were not significantly different to each other.

The priorities for transport investment to deliver UFTI activities in the current decade is being refreshed.
The forecast costs could be approximately $200m p.a. in each of the next three years, and $300m p.a. in the
following years four to ten (includes both capex and increased opex, particularly for PT service
improvements). This level of proposed investment is higher than recent annual average. The scale of total
investment in the coming decade is likely in the order of $2.0b. Additional significant service and
infrastructure investment is forecast to be required in the subsequent decades.

The longer-term TSP transport programme investment (subject to present refresh) has been estimated to
cost about $7 billion in 2020 dollars over the next 50 to 100 years. This includes capital expenditure on new
infrastructure of about $3.2 billion and operational expenditure, on public transport services and road
maintenance of $3.8 billion. Based on cost increases since 2020 these costs are likely to be a considerably
under-estimated.

This level of long-term investment is unaffordable with the current mix of funding and financing
instruments. SmartGrowth has concluded that the current funding sources will be inadequate, and UFTI has
identified particular challenges around funding the peaks of expenditure including in the first decade (2020
to 2030). An alternative funding and financing approach is needed to fund sub-regional infrastructures and
services because:
1. Thereis no clear funding plan to deliver UFTI benefits — and the sub-region remains reliant on ad-
hoc funding and uncertain funding bids that have different objectives and business rules
2. Rates alone can’t be continually increased to pay the local share for growth-related transport
improvements. Property rates continue to be most appropriate mechanism to pay the local share
to maintain transport access/core services. However this funding source is not sufficient for all
required investment, especially in a growing sub-region.

The TSP programme financials do not assume there would be VRP, however VRP could be a part of a
funding and financing strategy.

If VRP was implemented it would impact the form, timing, sequencing and phasing of transport activities —
both for travel demand initiatives and network capacity and utilisation initiatives.

Any further work would need to include an assessment of the possible transport activities to be invested in
over the next 30 years, identifying the activities and associated costs and a finance and funding plan that
would enable implementation of VRP.

Wider costs and benefits

There are significant wider sub-regional costs and benefits associated with the performance of the land
transport system that are outside the scope of the VRP study, and are therefore not addressed in this
report, although they may be relevant in informing any decision-making about VRP. Many of these are
categorised in the land transport monetised and non-monetised benefits manuals used to assess the value
of transport investments. Decisions about the provision of land transport networks and services can have
significant and long run implications on a number of factors beyond provision of transport infrastructure
and services to access opportunity. These include:

e visual amenity
e protection of productive soils



e land values

e air and land environmental impacts
e community wellbeing

e economic productivity

o freight efficiency, and

e employment.

These wider impacts exist to a varying degree, depending on context, because land transport in an urban
area is part of the urban system. While transport is key enabler of a quality compact urban form, affordable
housing and accessible jobs and education and health services, the investment in transport can have a
significant influence on wider social and economic factors. As a result, wider social and economic costs and
benefits should inform any decision about VRP.

The wider economic costs could include some businesses relocating, to help customers avoid the pricing
system, if the prices were excessive. A detailed analysis would be required to estimate whether this would
primarily be a disbenefit, and the significance of that.

Wider benefits of investing in UFTI

Some of the necessary transport investment in Tauranga will deliver wider urban system benefits and
outcomes. From an economic geography perspective, these transport investments will improve land use,
trigger private sector investment and unlock productivity constraints. In some urban locations, the
transport benefits may be secondary to the wider urban economic benefits.

Addressing transport infrastructure inefficiencies will deliver local and national benefits, in several different
outcome areas:

1) Improved local transport outcomes, as defined by more efficient access and consistent journey times;
improved choice in departure time and reliability, especially for access to the port and airport and the
commercial centre along the Hewlett’s Road corridor

2) Improved wider national economic productivity (as defined by ongoing increases in GST and business
tax collection), business growth, and economies of scale in industry, agriculture and transport, etc.

3) Improved urban outcomes, as defined by quality urban form, with consequent emissions reductions
and wider benefits, including improving wellbeing and employment opportunities.

UFTI and the housing shortage

NZIER (August 2022) has investigated, for Tauranga City Council, the impact of the housing shortage in
Tauranga and the western Bay of Plenty on economic development. NZIER has concluded that the shortage
in housing increases house prices, limits growth in Tauranga’s workforce and impacts on construction
activities.

NZIER estimated that the current housing shortage in 2021 was in the range of 4,267 to 5,295 houses and
says Tauranga’s future housing shortage is projected to grow by 867 dwellings annually through to 2032,
under baseline projections. Under a more competitive environment, this housing shortage could be as high
as 3,140 dwellings annually in 2032. This means a cumulative 3,355 people would be unable to live in
Tauranga because of the housing shortage. This number rises to 14,951 in a more competitive environment.
The consequence of this housing shortfall, and its constraint on population, will limit the size of the city’s
workforce. This could lead to foregone GDP of $436 million in three years and $1.609 billion in ten years.

If events play out as NZIER predicts, the housing shortage over the next decade will dampen population
growth and business activity for Tauranga City and the western Bay of Plenty. NZIER suggests that the
housing shortage may correct itself towards the end of the next decade and so this may be a temporary
constraint on the Tauranga economy. Either way, VRP could have role in managing the workforce and
economic output impacts of a housing shortage over the next decade.

Tentative observations about UFTI assumptions
Some UFTI assumptions may need to be revised (such as the price of parking in 2048), updated (such as
public transport mode share and patronage assumptions), or reviewed (such as for alignment with



improved evidence and in response to the Emissions Reduction Plan and the urban light VKT reduction
programme).

Some UFTI land use density and trip catchment assumptions may be conservative if VRP was implemented,
because road pricing may result in reduced trips within some catchments, and land-use densities may
increase in some locations.

Bringing forward some public transport service improvements from 2048 to 2035 makes only a modest,
albeit statistically significant, total impact on the shape and level of sub-regional travel demand.



This section of the report identifies topics that could be considered by appropriate organisations, if further
work is undertaken.

Further work required to inform a decision about implementation
Further detailed technical work would be required before any decision could be made to implement
variable road pricing in Tauranga, even if there was already enabling legislation.

Business cases are used to build the case for investment in a phased way, ensuring that the
problems/opportunities are clear and compelling, and that the proposed solutions are effective and deliver
value for money. Business case requirements are determined, based on the particular risk and complexity
of the transport problems/opportunities and possible solutions. In the Tauranga VRP context, the business
case requirements of strategic assessment have been met, as largely has the strategic programme
optioneering, albeit the study objective was to assess the feasibility of VRP rather than consider a broad
range of options to realise the study objectives. An in-depth analysis, through development of a business
case, would be required of the proposed solution to inform a decision about whether to invest in
implementation.

The in-depth analysis would include:

1) How to ensure that value of VRP would be maximised, and possibly phased-in (as a way to demonstrate
the benefits and ameliorate negative perceptions and impacts), within a broad mix of travel demand
and supply interventions, to provide improved travel choices and journey experiences, and

2) Identifying implementation implications, including the economic case (option selection & value for
money), the commercial case (viability), the financial case (affordability), and the management case
(achievability).

VRP is a transport intervention with sufficient risk and complexity that a fit-for-purpose business case would
be more detailed than the analysis undertaken in a Single Stage Business Case. Assuming thereis a
commitment to explore the implications of implementing VRP, the emphasis of further work would need to
focus on the how, including responding to risks and uncertainties. Other work may be required, such as
considering the trade-off of revenue against other objectives important to the Government. This could
include an analysis about forgoing revenue by granting varying levels of discounted pricing for special
classes of vehicles, such as electric vehicles, and/or shared transport services, and/or road freight.

On this basis, a separate Indicative Business Case to evaluate the short-listed options, followed by a
Detailed Business Case, would likely not be required, with any next phase being a Detailed Business Case.
This would include elements of an IBC, such as confirming the optimal package of interdependent and
aligned initiatives to maximise the value of implementing some form of VRP.

DBC scope and costs differ, depending on context-sensitive complexities, uncertainties and risks, which is
why many DBCs emphasise the economic case. The Management, Commercial and Financial Cases would be
significant components in any VRP DBC. The Management Case would have to deal with complex
governance issues, as well as operational management, who does what and how, including the digital
technologies and procurement. How the required integrated UFTI network improvements are financed and
funded would also need to be considered. This phase is estimated to take two years and cost $3 million
(GST exclusive). There would be other interdependences, such as enabling legislation. In terms of scope,
which would be decided by partners with a financial and governance stake in the outcomes, there is a
decision to be made about the extent to which VRP is integrated within a wider Travel Demand
Management context.

Any decision to invest National Land Transport Funding into further work would require a funding
application. This would include an estimation, and then assessment, of appropriate further technical work
required before an implementation decision could be made.



Any future work would provide an opportunity to undertake a people-centred detailed study, rather than a
technical study, followed by consultation.

VRP implementation could be phased

VRP could be phased in over time. That approach could be perceived as a way to mitigate opposition to
introducing pay-as-you-go pricing, noting how difficult it has proven to introduce in many jurisdictions
elsewhere. The phasing could be by location, starting with only part of the proposed priced network; by
price level, starting with a low price and increasing over time; or by time-of-day, setting the price of travel in
the inter-peak periods at nil for the first decade. The disbenefits of a phased approach include:

e |t would not maximise the behavioural benefits of implementing pricing, and
e It would result in less revenue available to invest in improving customer levels of service in the early
years.

VRP could also be used in the future as a regulatory tool with a pricing outcome, such the creation of low
emission zones (noting that this is unlikely to generate anywhere near the same net revenue or network
reliability based outcomes).

VRP is one, albeit significant, intervention that if implemented would be an activity within an integrated
package

For VRP to be effective as a tool, it would need to be part of an integrated package of transport initiatives,
so that the benefits of road pricing were achieved and negative consequences minimised. A package
approach would help with implementing solutions in an integrated way. This approach would likely result
in bringing forward investments in the strategic transport network, local roads (e.g. transformation
including traffic-calming), and public transport infrastructure to improve the quality of public transport
services and provide viable travel choices.

A package would be developed to optimise the potential value of all complementary, and sometimes
interdependent initiatives associated with road pricing. These initiatives may include investment in public
transport infrastructure; additional subsidising of public transport to accommodate mode shift and
encourage increased patronage; investments in other asset classes, such as community amenities and
education facilities; and decisions on land use controls in District Plans, car parking policies and fees. The
development of a Business Case would identify this package of interventions.

Pricing is likely the most effective demand management tool in the short- and medium-term (with land use
having a significant impact in the longer-term). A transport investment plan that includes VRP would result
in a faster implementation of interventions. Pricing would have the potential to delay and even avoid
investing in some additional infrastructure. By introducing pricing, the mix of transport solutions would be
more-optimally selected, better sequenced economically, and more-efficiently timed.

The pace and scale of transport investment to deliver the UFTI outcomes during the next 20 years would
need to be timed and sequenced to support the introduction of VRP. The investment plan would have
significant cost implications in the next decade, because some future planned investments would need to
be brought forward. The benefits include earlier delivery of community wellbeing, greater national
economic output and a reduction of carbon emissions.

Investment implications

VRP would have major investment implications for Waka Kotahi as the state highway service provider, the
Bay of Plenty Regional Council as public transport operator, Tauranga City Council as the primary network
planner and manager, and the Western Bay of Plenty District Council as a sub-region network planner and
manager. The role of rail is increasingly important to ensure each network plays its part in the transport
system, and that freight efficiencies continue to improve over time. This is dependent on significant
investment and demand management being implemented in the western corridor.

Any decision to implement VRP would have a significant implication on the timing and phasing of transport
investment during the next decade and beyond. An agreed investment plan would enable road users to see
the value they are getting by paying for the convenience of travel. These requirements indicate a need for a
significant, system-wide and sustained investment plan, with sufficient scale of financing and funding to



deliver outcomes across the sub-region and across transport modes. Advanced investment in high-quality
and locally-valued public transport services, as well as improved walking and cycling infrastructure, which
will lead to additional rather than redirected trips, is critical to implementing road pricing. A Business case
would be required to confirm these implications.

Possible future toll roads in the western Bay of Plenty

At the time of writing this report, it was not known whether any additional toll roads and toll road debt may
be established under the current LTMA in Tauranga City, for example with new access interchanges to the
Tauranga Eastern Link, or with the Takitimu Northern Link Stages 1 and 2).

Strategic alignment nationally and locally

If road pricing schemes were implemented locally, whether labelled as variable pricing or congestion

charging, it would raise issues about the fit between local road pricing proposals and:

1) Future national road pricing revenue/national cost recovery tools (including Road User Charges)
needed to replace petrol excise duty in the longer term

2) The value propositions to existing road users for paying an additional price, especially to use an existing
state highway

3) The use of funding raised locally, whether off a local corridor or a state highway

4) The relationship of any additional new charge to existing FED & RUC requirements.

There are pricing strategy considerations of national and local interest
Any agreement to implement and finance and fund a sub-regional road pricing system would be influenced
by national road pricing system policy. For example, the extent to which funding might be used to:

1) Fund ongoing road maintenance or public transport services

2) Improve network throughput efficiencies

3) Invest in improvements that transition networks, to change the shape and level of demand, such as
public transport infrastructure and services and walking and cycling networks

4) Fund major road infrastructure capacity improvements Manage congestion in a revenue-neutral way.

Determining some of the pricing components is straightforward, such as provision for GST, transaction costs
and advancing high-value transport projects. What would be challenging, however, would be if a pricing
strategy was required to assess the components of the price, such as whether to recover average or
marginal costs, and willingness-to-pay surveys.

Several countries are grappling with the future revenue systems for land transport investment, because of
the disruption from changes in petrol engine efficiencies and adoption of EVs. There is a need for more
stable and reliable revenue streams. The costs of maintaining and improving land transport networks and
services are consistently increasing and will remain significant. Both local and central Government are
exploring the viability and value of new revenue tools, but there are no easy answers. There is consensus in
a number of countries that some form of pay-as-you-go pricing should be part of future land transport
funding, setting prices based on usage which might vary on a range of factors such as location, time-of-day,
distance travelled, vehicle type, and motive power used. It may be some years before the New Zealand
Government, and other governments, decide on the future revenue system.

There may be some form of transition between current and future state in New Zealand. Some councils
may want to progress road pricing at a local level, to deliver broader urban form and transport and
community outcomes ahead of any future long-term national policy.

Business and operating models

The VRP business model implications of who does what along the customer value stream include:

1) Systems integration - the extent to which there needs to be one network-wide VRP system, rather than
a separate tolling business in the same spatial area

2) Network and service integration and improvement - so networks and services are managed as one
system, to improve the customer experience, the performance of the land transport system, outcomes,
and value for money from expenditure in networks and services



3) Pricing integration - there needs to be a coherent pricing strategy across products, such as road use
prices, parking fees and public transport fares, to ensure all prices and complementary interventions
support shared objectives

4) Pricing agility - empowering a network manager to adjust prices to ensure these provide consistent
customer value.

Service bundling and subscriptions

The land transport sector is a latecomer to the disruption faced by some other infrastructure, utility or
service sectors, such as energy, telecommunications, and banking, over the last two decades. Disruption at
a sector level is largely at the intersection with technology advances and is driven by consumer preferences.
In this respect, land transport is being disrupted by energy and technology (e.g. electric vehicles —and
ultimately autonomous vehicles), technology (e.g. digital technologies embedded in vehicles and
infrastructure asset networks, software as a service platforms, ticketing systems), and consumer
preferences (commoditisation of travel, service innovations).

Pricing in land transport may follow innovations observable in other sectors, including the provision of a
wide variety of service offerings, offered at different price points. There are examples internationally of
road pricing, and traditional “monthly passes” for public transport, but very few examples of service
bundling — e.g. service bundling for different customer segments, combining road access, taxi rides, public
transport trips, and perhaps non-transport benefits as well).

Further work may identify (affordable) opportunities to create innovative solutions for different customer
segment needs that provide both viable and affordable travel choices and revenue streams to deliver the
benefits. For example, creating daily, monthly, annual offerings that bundle road pricing, public transport
and other shared transport, and bicycle rental credits, with prices set to incentivise the right mode for the
right trip, taking into account where the customer lives or works. Strategically, this approach represents an
innovative way to provide effective transport access, rather than a continued focus on individual mobility,
and uses pricing of other modes (e.g. public transport) in a way that may increase the value proposition.

One of the primary benefits of road pricing, however, is the nexus in time between having to pay a price
and making a travel mode choice (whether to drive or not), and travel time choice (when to travel) and this
important behavioural aspect needs to be retained in any service bundling.

The operating model implications of how accountabilities and capabilities are organised include:

1) Validating the Waka Kotahi 2022 procurement of an upgrade to its national tolling system which has
the technical capability to accommodate changes in prices by location and time-of-day could
accommodate the VRP scheme

2) Determining the extent to which the financial and funding functions might be separate to, or
integrated with, broader network management and network operations functions

3) Identifying the extent to which the TCC closed circuit digital camera system, including ANPR cameras
used for local traffic management — which are subject to regular technology refreshes, might be
integrated within a road pricing system

4) The extent to which a local road pricing system could be integrated within a multi city road pricing
system.

Governance and management topics
Systems integration: whether there would be one network-wide variable road pricing system for Tauranga,
rather than a variable road pricing scheme and a separate tolling business.

Network integration: for example. managing four separate networks (three councils, plus Waka Kotahi) as
one system; determining whether there would be one pricing strategy, managing pricing across all prod-
ucts, such as road use prices, parking fees, public transport fares.

Decisions on how net revenues are managed, and distributed, and how decisions on pricing are made to be
sufficiently responsive to changing conditions.



Financing and funding accountabilities
How the financial arrangements are set up, governed and managed is important in establishing an effective
road pricing system.

There are organisational accountabilities associated with, and choices about, revenue ownership, revenue
use, and subsidies to recognise equity implications.

National factors to consider in the local context include the structural form of finance and funding
arrangements, borrowing time periods, and investment-to-revenue ratios.

Lessons for successful delivery

Social licence from communities is essential to be able to introduce VRP. There are very few international
examples of road pricing, even though there is a lot of supportive general and location-specific evidence
that road pricing would be effective. The most significant barrier is public acceptability — which is directly
about the value proposition to the people who would be paying the costs, and the implications for people
who did not want to pay the costs.

Public acceptance is strongest where there are significant transport constraints to be addressed (e.g. a
congested corridor), and local road users consider it is fair for them to pay to help deliver an improvement.
This is because the introduction of road pricing would demonstrate a tangible benefit to local road users in
the short-term. This approach is an easier sell than trying to position pricing as a delivery strategy or
revenue-raising tool.

The research of The Congestion Question in Auckland identified that internationally, the lack of public
acceptance is the biggest barrier to implementing urban congestion pricing schemes. People resist paying
further charges, so need to understand and support the expected benefits. International experience
suggests that the agreement of the community to pay road charges is not a technical question, but a
political one.

The technology is available to implement road pricing. International experience suggests that two key
ingredients are required to gain the permission of the community to implement road pricing. These are:

1) Strong political leadership
2) Astrong value proposition (refer to earlier comments on the value proposition).

Strong political leadership, supported by a strong and convincing value proposition, is important in
persuading a population to accept road pricing. The Norwegian experience highlights the importance of
having a convincing value proposition. People in Norwegian cities, such as Oslo, Trondheim and Bergen,
have accepted toll rings on the premise that the revenue stream is used to fund much needed tunnels,
bridges, roads and other facilities to improve access. When the agreed tolling period was completed, a
further tolling period was negotiated with the community to fund a new package of road improvements.
With the payment of a toll being linked to tangible benefits, the community accepted the need to pay.

Distributional impacts
Possible equity mechanisms, if there was any further work, could include:

1) Subsidies —if it was feasible to identify the customer base and provide discounts efficiently and fairly,
whether by way of a funding top-up or discount code

2) Frequent user discounts (part trips or whole trips) - although it would not be feasible technically to
distinguish whether the driver was same person for each vehicle trip

3) No charge for network use at off-peak times, especially beneficial for people with limited travel choices

4) Exemptions, for essential service vehicles.

Some types of trips or category of drivers could receive an equity benefit or a reimbursement of costs
through appropriate organisations and businesses.

Innovation measures could include businesses buying VRP kilometres to give to customers.



Toll System

A toll system’s complexity and costs would depend partly on the pricing strategy. Dynamic pricing is
technically complex, while static pricing (which varies by time of day and location) is simpler. Variable
pricing may be less complex if pricing changes were limited to a small number of time periods, such as
week-day morning and afternoon peaks, inter-peak and off-peak, Saturday peak, and weekend and long
weekend peaks and off-peaks, with limited pricing changes by corridor to improve access and limit traffic
diversion. In addition to charges by vehicle type as they cross a toll ring, the western Bay of Plenty VRP
proposal requires a distance-based charge. Such systems are already available in New Zealand through the
operation of eRUC (a national revenue tool). The VRP proposal is to use ANPR technology and not eRUC.
The requirements of the VRP pricing strategy are not expected to create issues for the Waka Kotahi toll
system.

Waka Kotahi currently operates several toll roads in New Zealand using a back-office system in Palmerston
North. This system can process a tariff by vehicle type when it crosses under a gantry, and is currently being
upgraded. Legislation would need to provide for varying price by time-of-day, although current payment
functionality does not allow for this.

The VRP Proposal would require the back-office system to have the capability to accommodate variable
charges by vehicle type. This functionality is already in place for light and heavy vehicles, and for exempt
vehicles. The VRP Proposal would also require journeys to be priced by kilometre. Some form of journey
length functionality is part of the current system upgrade.

A western Bay of Plenty-based VRP system would impact on the functionality of the new back-office system
in Palmerston North. The implications would include the need for increased capacity to process
transactions, and increased operations management to adapt to a large scale. The greater the increase in
the number of transactions, the better the economies of scale per transaction.



This study is proof-of-concept only. It is a technical exercise to estimate the potential viability of
implementing VRP in the western Bay of Plenty, to inform strategic thinking. There was no comprehensive
forecasting and subsequent assessment of all monetised and non-monetised impacts, or aggregating and
then discounting the benefits and costs over time (to create a Benefit Cost Ratio). The study applied current
UFTI assumptions and has not considered the impact, if any, of the Government’s Emissions Reduction Plan
requirements for Tauranga and the region’s other main urban centres. The study is based on changing one
variable only to the UFTI assumptions, which is price. In a formal business case, a package of price and non-
price initiatives would need to complement and optimise the value of VRP, such as vehicle parking, public
transport, road network optimisation, and travel behaviour education. The study parameters assumed that
the LTMA would enable road pricing, however the current LTMA only provides for tolling to recover costs of
a new road length, where there is a free alternative route.

Future work to consider VRP would need to focus on engagement with the communities and businesses
who would be impacted by pricing. It would need to start with a better understanding residents’ and
travellers’ needs and preferences, and their ideas for implementing VRP in a way that would deliver
significant tangible benefits. It is likely that it would be several years before VRP could be implemented,
even after communities had agreed to a proposal.

This study has not considered the implications of adopting a road pricing system. If VRP was to be
implemented in the western Bay of Plenty, local governance and management would need to be integrated
with any national system functionality, for example the Waka Kotahi national road pricing system, and
aligned over time with any future national policy.



