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Summary Results 
Introduction 

This report outlines the base case financial results for each of the Revenue and Congestion Schemes.  
This work follows on from the Auckland Road Pricing Evaluation Study completed in March 2006.   
The figures provided represent the best current estimate of inputs and costs, however, changes to these 
inputs will occur as the project progresses.  The impact of variations in some of the key input 
assumptions are tested further in the sensitivity analysis presented in section 5 of this report.   

Revenue Scheme 
 Revenue Scheme 

Revenues 
Total NPV  

(20 Years) 

Tariff Revenue $785 m 

Notice Fees & Other Fees $74 m 

Total Revenue  $859 m 

Operating Expenditure  

Maintenance Costs $20 m 

Operating Costs $106 m 

Total Operating Expenditure $126 m 

Capital Expenditure  

Transponder Capex (escalated) $5 m 

Construction Capex (escalated) $43 m 

Replacement Capex (escalated) $27 m 

Total Capital Expenditure $75 m 

Total Project NPV over 20 years^ $658 m 

^ All NPV values discounted at 10% over 20 Years and exclude GST 

No mitigation or financing costs have been included within the financial model.  No specific 
assumptions have been made in relation to the funding of the project and whether this will be done 
with debt or equity or by the public or private sectors. 

The Revenue scheme produces total revenue of $859m in net present value terms over a 20 year 
period.  This is based on a $3 charge (2005$) and traffic volumes of total charged trips in 2016 of 
121,383 per day over a 24 hour charging period. 

The net project NPV is $658m after operating, capital and replacement costs.  The annual net revenue 
in the first full year of operations is approximately $97m which increases over the 20 year operating 
period as the traffic volumes increase over time. 

The Revenue scheme is able to generate significant net revenue as the per transaction operating cost of 
the project is estimated to be about 60 cents per transaction on average over 20 years (in 2008 dollars 
including capital and replacement costs), and so the remainder of the $3 charge is net surplus.  The 
operating cost per transaction is lower than that calculated for the Toll Systems Project (TSP) mainly 
due to the significantly greater volume of transactions offering efficiencies of scale and spreading 
fixed overhead costs over a larger transaction volume.   
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The Revenue scheme operates over a 24 hour period 7 days a week and captures approximately 121k 
charged trips each week day and 50% of this volume daily during the weekend starting at our baseline 
date of 2016.  A total of approximately 588,000 trips are made which cross the charging cordon each 
week day.  The charging basis for the study assumes that each motorist will incur the charge only once 
each day regardless of the number of trips made.  The balance of approximately 468,000 trips are 
repeat commercial and private vehicle trips made during the day.   

Congestion Scheme 
 Congestion Scheme 

Revenues 
Total NPV 

(20 Years) 

Tariff Revenue $1,160 m 

Notice Fees & Other Fees $55 m 

Total Revenue  $1,215 m 

Operating Expenditure  

Maintenance Costs $32 m 

Operating Costs $82 m 

Total Operating Expenditure $114 m 

Capital Expenditure  

Transponder Capex (escalated) $4 m 

Construction Capex (escalated) $66 m 

Replacement Capex (escalated) $43 m 

Total Capital Expenditure $113 m 

Total Project NPV over 20 years^ $988 m 

^ All NPV values discounted at 10% over 20 Years and exclude GST 

No mitigation or financing costs have been included within the financial model.  No specific 
assumptions have been made in relation to the funding of the project and whether this will be done 
with debt or equity or by the public or private sectors. 

The Congestion scheme produces total revenue with a net present value of $1,215m over a 20 year 
period.  This is based on a $6 charge (2005$) and traffic volumes of total charged trips in 2016 of 
108,535 per day between 6am and 10am. 

The net project NPV is $988m after operating, capital and replacement costs.  The annual net revenue 
in the first full year of operations is approximately $151m which increases over the 20 year operating 
period as the traffic volumes increase over time. 

The Congestion scheme is able to generate significant net revenue as the per transaction operating cost  
of the project is estimated to be about 80 cents per transaction on average over 20 years (in 2008 
dollars including capital and replacement costs), and so the remainder of the $6 charge is net surplus.  
The operating cost per transaction is higher than that calculated for the Revenue scheme due to the 
higher fixed operating costs associated with the larger number of cameras and other infrastructure 
needed for an area as opposed to cordon charge, in particular the maintenance costs and capital 
replacement costs.   
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The Congestion scheme captures approximately 100k trips in the charged area during the morning 
peak period from 6am – 10am, Monday to Friday. The charging basis assumes that vehicles only incur 
the charge once regardless of the number of subsequent journeys in the charged area.  Given the short 
charging period however, and the fact that it covers the morning peak period, there are very few repeat 
trips and a large proportion of the total trips made during this period are charged.   

The Congestion scheme project NPV of $988 million, is substantially higher than that of the Revenue 
scheme at $658 million.  Despite the Revenue scheme having 12% higher daily traffic volumes and 
charging over the weekend as well, the Congestion charge tariff is double that of the Revenue scheme 
and results in significantly higher margin per transaction and greater net revenue.  As long as the 
number of daily charged trips is broadly comparable between the two schemes, the operating cost base 
of each scheme will be similar, and therefore any increase in tariff levels will flow straight through to 
the operating surplus.   

Annual maintenance costs are higher under the Congestion scheme, as are construction and 
replacement capital costs.  This is due to a larger quantity of equipment required to monitor both the 
peripheral boundary and the congestion area, whereas the Revenue scheme simply monitors entry and 
exit points along the cordon boundary.  The slightly higher capital costs under this scheme are more 
than offset by the much higher operating margin and surplus it generates when compared to the 
Revenue scheme. 

Outside of Scope 

No financing costs have been included within the financial model.  No specific assumptions have been 
made in relation to how the construction costs would be funded and whether the project would be built 
and operated by the public or private sectors.  The analysis also calculates the net surplus generated by 
the scheme and makes no assumptions as to how this money would be used. 

Both schemes provide strong project returns based on a 10% discount rate.  This cost of capital 
ensures that the project will be financially robust under a variety of public and private sector funding 
scenarios.  No decision has been made as to who would own and operate the scheme; therefore it 
would not be appropriate or useful at this stage to make detailed assumptions as to how the schemes 
would be financed. 

No mitigation costs have been included within the cost model.   Mitigation measures have been 
considered however, the revenue scheme charge is set at a level that has minimal social impact.  In 
relation to the Congestion scheme the current funded public transport network which is expected to 
exist once the scheme is operational is likely to provide sufficient alternatives.  Some additions may be 
required and these are considered in more detail elsewhere in the road pricing analysis.   

 

 



 

Auckland Road Pricing Study – March 2008 4 
 

1. Introduction 
As part of further work being undertaken regarding Auckland Road Pricing, the Ministry of Transport 
(“the Ministry”) has engaged Deloitte Corporate Finance (“Deloitte”) to develop a financial model 
(“Financial Model”) to provide financial evaluation of the Auckland Road Pricing Schemes identified. 

Two road pricing schemes have been identified for the purposes of comparative analysis for Auckland 
by the Ministry, “Congestion management” and “Revenue raising”.   

The Financial Model compares the relative financial outcomes for the two pricing schemes.  The 
Financial Model combines the current best estimate of operating costs for the back office transaction 
processing and revenue collection mechanisms, as well as the capital costs of construction for each 
scheme. 

Key assumptions have been provided by Auckland Regional Council and the various Auckland Road 
Pricing consulting teams to populate the Financial Model. 

The main output from the Financial Model is the Net Present Value (“NPV”) of the project for both 
schemes over the 20 year duration of the model.  This allows comparative analysis of the Revenue and 
Congestion schemes.   
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2. Financial Modelling Approach 
2.1. Financial Evaluation 

The financial model provides comparative analysis of the Revenue scheme and the Congestion scheme 
by analysis of: 

• The year-on-year net revenues any particular scheme could be expected to generate after 
allowing for reasonable operating costs; 

• The NPV of the revenue and costs (including start-up costs) of the schemes over a defined 
period of 20 years (with no terminal value applied); and 

• The sensitivity of these revenues, costs and NPV results to changes in input assumptions and 
the likely factors influencing these assumptions. 

Financial modelling has been built in Excel using information provided by the following work 
streams;  

• Technical - capital and operating cost assumptions 

• Transportation Modelling - traffic volumes derived from the Revised Auckland Regional 
Transportation (“RART”) model 

The model is based on Transit’s Toll Systems Project (“TSP”) model which provides the expected cost 
base for the back office transaction processing and revenue collection mechanisms for the Northern 
Motorway extension toll road project.  The TSP model has been adapted and the input assumptions 
modified to reflect the nature of a road pricing scheme as distinct from a toll road and for the design of 
the schemes. 

The comparative financial viability of each scheme is being measured at the enterprise level, i.e. the 
financial outcomes for the entity which levies the charge and incurs the costs of its collection.  The 
revenue generating potential of a scheme is driven firstly by the margin achieved on each transaction 
(revenue generated less the cost to collect the revenue), and secondly by the volume of transactions. 
Clearly if the number of transactions (number of vehicles paying a road pricing charge) is reduced, the 
NPV of any given scheme will also be reduced. 

The key measure of financial comparison is the NPV of each scheme.  An NPV analysis provides a 
comparable basis for analysis of all of the options across a range of operating cost and capital cost 
profiles.  The NPV analysis is based on operating cash flows for each option, net of operating costs.  
capital expenditure and maintenance costs are also included in the calculation of the NPV.   

The NPV is calculated using mid period discounting, with a valuation date of 1 January 2008 and a 
discount rate of 10%.  The basis for the key assumptions is set out in Section 3. 
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2.2. Financial Model Structure 

The financial model makes use of the previously developed Transit TSP model as a base, and has been 
extended to calculate financial results for 20 years of scheme operation.  The total term of the model is 
therefore 21 years; comprised of 1 year of monthly analysis detailing the construction period, followed 
by 20 years of annual operational analysis.  

The financial model calculates an NPV derived from input assumptions relating to traffic volumes, 
user behaviour, operating costs, frequency of trips and payments, tariff levels and capital expenditure.   
The traffic volumes are a major driver of ongoing operating costs.   

The key cost drivers within the financial model include; 

• The volume of traffic. 

• User behaviour assumptions:  the operating costs differ between products (account vs. non 
account) and the different contact and payment channels. 

• Transaction aggregation factors assumed for usage and payments:  certain costs are driven 
from the number of users rather than transactions i.e. number of accounts and account 
management costs.   

• The costs associated with the maintenance, distribution and replacement of On Board Units 
(“OBUs” or “Transponders”).  

• Payment channels and methods, i.e. the way people make the tariff payments. 

• The volume of calls to the call centre. 

The key revenue drivers are; 

• The tariff and associated growth and escalation assumptions. 

• The volume of chargeable traffic. 

• Leakage i.e. unidentified number plates, violations, untraceable drivers (Gone No Address 
(“GNAs”), unmatched licence plate numbers within the motor vehicle registry. 

• The various administration charges, i.e. imposed in connection with the administration of 
different methods of payment or services required. 

The model which has been built for the TSP and the associated assumptions has been used as a base 
for the Auckland Road Pricing work.  An assumptions workshop was held with MoT, Hyder and 
Deloitte to discuss and agree some of the main assumptions which needed to be adjusted for this 
project and for these two schemes particularly focusing on the key revenue and cost drivers in the 
model.  Information and data from international schemes was used to help inform this discussion.   

2.3. Outside of Scope 

No financing costs have been included within the financial model.  No specific assumptions have been 
made in relation to how the construction costs would be funded and whether the project would be built 
and operated by the public or private sectors.  The analysis also calculates the net surplus generated by 
the scheme and makes no assumptions as to how this money would be used. 
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Both schemes provide strong project returns based on a 10% discount rate.  This cost of capital 
ensures that the project will be financially robust under a variety of public and private sector funding 
scenarios.  No decision has been made as to who would own and operate the scheme; therefore it 
would not be appropriate or useful at this stage to make detailed assumptions as to how the schemes 
would be financed. 

No mitigation costs have been included within the cost model.   Mitigation measures have been 
considered however, the revenue scheme charge is set at a level that has minimal social impact.  In 
relation to the Congestion scheme the current funded public transport network which is expected to 
exist once the scheme is operational is likely to provide sufficient alternatives.  Some additions may be 
required and these are considered in more detail elsewhere in the road pricing analysis.   
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3. Assumptions 
3.1. Generic Assumptions 

At this stage the input assumptions for the two schemes have been designed to be as similar as 
possible.  Assumptions such as the construction period, regular / casual user split, collection costs, 
depreciation rates, exemptions and leakage have all been set to the same value for each scheme to 
assist with comparability.  These assumptions may need to be varied on a scheme-specific basis as part 
of the detailed scheme design for fine-tuning and scenario and sensitivity testing purposes.  Inputs 
such as construction costs, maintenance costs, replacement costs, traffic volumes and trip charges 
differ between the schemes.  These assumptions become more certain as the projects are further 
developed and greater confidence and reliance can be placed on the financial outcomes. 

Key assumptions used in this model and common to both Revenue and Congestion schemes at the 
present time are set out below. 

3.1.1. Period Assumptions 

The assumptions in relation to construction and operation commencement and the length of operation 
are only estimates at this point.  There has been no official decision about when this project could start 
and the period over which it would operate.  Reasonable assumptions have been used at this point 
based on the best estimate of consenting, legislation and consultation programs.   

The key timing assumptions used within the model are set out below; 

Date/ Time Assumptions  

Construction Start Date 1 July 2011 

Construction Period 1 year 

Operation Start Date 1 July 2012 

End Date (20 years of operation) 30 June 2032 

 

3.1.2. Economic Assumptions 

All of the costs have been provided in 2008 dollars, the operating costs and construction costs are 
inflated within the model over the 20 year period at CPI which is estimated at 2.5% p.a. on average 
over the modelling period.  The only exception is the cost of the OBU which is not inflated over the 
life of the model.  The cost of these units remain constant in nominal terms to reflect the reducing cost 
of technology over time and the expected reduction in OBU costs in real terms. 

The tariff base date is 2005 and is escalated at CPI from this date.  The base date used for the tariff is 
2005 as the value of time assumptions used in the traffic modelling are in 2005 dollars.  Following 
discussions with Auckland Regional Council this was deemed the most appropriate date for the 
purposes of escalating the tariff. 
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A discount rate of 10% has been used for the net present value calculation.  This is the public sector 
project evaluation discount rate established by The Treasury and set out in Land Transport New 
Zealand’s Economic Evaluation Manual volume 1 (“EEM1”).  If an NPV calculation was undertaken 
in the context of the current commercial environment, the appropriate weighted average cost of capital 
discount rate that would be used is likely to be lower than 10%.  The impact of a lower discount rate 
on the NPV of these two schemes is outlined in the sensitivity analysis in section 5 of this report.  This 
is also considered a reasonable proxy for the discount rate which could be applied by a private sector 
service provider.   

3.1.3. Revenue Assumptions 

The base tariff for the Revenue scheme is $3 including GST ($2005) and for the Congestion scheme is 
$6 including GST ($2005).  These tariffs have been used within the traffic modelling to determine the 
estimated traffic volumes at these rates including diversion. 

There are additional administration charges which can be applied to users for additional services or for 
non payment.  These administration charges are consistent with those used for the TSP and are based 
on cost recovery rather than being punitive or additional revenue generation.  These charges are set out 
below; 

• Violation notice, this is the notice which is sent to non payers for which they are charged $5 
including GST ($2008). 

• Statement charge, for account users requesting a mailed statement (free statements available 
on line) $0.75 including GST ($2008). 

• Dishonour charge, when account top ups are dishonoured a charge of $20 including GST 
($2008) is made.  

The tariff and administration charges quoted are inclusive of GST at 12.5%.  This means that the 
actual revenue received by the scheme is lower as it is net of GST.  The tariffs are inclusive of GST as 
these gross figures have been used within the traffic modelling and for the value of time assumptions. 

3.1.4. User behaviour assumptions 

The key user behaviour assumptions have been based initially on those adopted for the TSP.  During 
the assumptions workshop, these assumptions were adjusted to reflect the fact that this is a road 
pricing scheme rather than a toll road, incorporate the design of this scheme (s), and reflect the 
products likely to be offered.  This discussion took into account evidence from similar international 
schemes including London Congestion Charging and Stockholm. 
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The main user behaviour assumptions are set out in the diagram below; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All regular users are assumed to be account users and have electronic transponders (OBU’s).  All 
casual users are assumed to make payments for each use through a payment channel which does not 
rely on electronic transponders (e.g. through a call centre or website).   If the OBU’s are not working 
i.e. the battery is expired then the vehicle should be picked up by the cameras and becomes an Image 
Based Transactions (“IBT”). 

3.1.5. Payment channels and costs 

The payment channels offered, proportional uptake and associated cost assumptions have been based 
directly on those used for the TSP.  The only exception is the payment card option which is a product 
specific to this project.  The proportion using each payment channel changes over time (over a 5 year 
period) as users are encouraged to move onto more efficient channels.   

All account holders (regular users) pre pay through putting an amount into an account from which the 
charge will be deducted and automatically transferred when they enter the scheme.  The account will 
be automatically topped up by a specified amount by debit from a credit card or bank account when it 
reaches a certain threshold balance. 



 

Auckland Road Pricing Study – March 2008 11 
 

Casual user service cost assumptions for each payment channel are set out below. 

User / Payment Assumptions  

Pre Pay Casual User Payment Method & 
Cost, GST excl. 

Cost  

($ per payment) 

2012 

% 

2017 

% 

Telephone  $1.16 60% 0% 

Web $0.15 40% 80% 

Payment card (retailer) $0.51 0% 20% 

Post Pay Casual User Payment Method & 
Cost, GST excl. 

Cost  

($ per payment) 
% % 

Telephone / SMS (automated) $1.16 60% 50% 

Web $0.15 20% 40% 

Payment card (retailer) $0.51 20% 10% 

 

3.1.6. Generic Construction costs 

The capital costs, estimated useful lives and OBU costs have all been provided by Hyder.  All capital 
items are assumed to be renewed at the end of their useful lives at the escalated cost of the original 
capital expenditure with no realiseable residual value from the old equipment. 

Capital Expenditure Assumptions  

Depreciation Rates (straight-line)  

Roadside Equipment Hardware 10 % 

Data Communications, Hardware, Software, 
Installation 

14% 

Staff/Call centre set up costs 14% 

Civil works, Foundations 5% 

OBU assumptions   

OBU Cost (per unit)  $2008 $26.00 

OBU failure rate 3% p.a. 

OBU’s per account 1 

Replacement cycle due to battery expiry 5 year cycle 
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3.1.7. Fixed Operating Costs 

The majority of fixed operating costs are based on the TSP assumptions, however the overall costs 
were reviewed and additional costs included as advised by Hyder in particular costs for economic 
compliance and consultancy. 

Fixed Operating Cost Assumptions 
Annual Cost 

$ 2008 

Financial support $40,000 

Central OBU management $6,200 

Data Communication cost $210,000 

Insurance $156,000 

Marketing $233,333 

Auditing $5,000 

Economic compliance & consultancy $1,300,000 

Total fixed operating costs $1,950,533 

 

3.1.8. Leakage 

In practice exemptions, leakage and violation rates may vary between schemes as a result of scheme 
characteristics and detailed scheme design parameters (e.g. categories of exempt vehicles etc).  
Currently, however, these have been modelled at the same rates across both schemes for comparative 
purposes.   

Exemption, Leakage, and Violation 
Assumptions 

Proportion of transactions Overall Leakage 

Vehicle exemptions 0% 0% 

Undetected vehicles 1% 1% 

Transponder not working (become IBT user) 4% of OBU accounts 0% 

Unidentifiable IBT (including manual read) 3% of IBT transactions 1% 

Unmatched as part of MVR process 5% <1% 

GNA 1% <1% 

Non-Payment Rate (bad debtors) 
25% of those receiving a 

notice 
2% 

 

This results in an overall leakage rate of about 4% of all traffic volumes.  The total leakage is 
significantly lower than that of the TSP due to a number of factors; 

• Overall vehicle detection is higher due to numerous cameras within the charging zone / 
cordon.  Vehicles are likely to be detected a number of times which increases the likelihood 
of accurate licence plate identification; 

• No exempt vehicles.  Emergency vehicles are the only likely exempt category, however, this 
is a minimal number and the traffic volumes provided are based on charged vehicles only; 

• Higher proportion of account holders all of which have OBUs, this reduces the volume of 
non detection through being unable to identify number plates. 
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3.1.9. Aggregation Factors 

Aggregation factors are used within the model to calculate the number of unique users as opposed to 
transactions for example there may be 700,000 transactions in a week but if each person / vehicle 
enters the zone every day there are only 100,000 unique users.  This drives some of the cost 
assumptions i.e. the number of accounts required and associated account management costs and 
payment costs for casual users.   

Aggregation Factor Frequency of use Cost Implications 

Account holders 

- Congestion scheme 

- Revenue scheme 

 

5 x per week 

6 x per week 

• Account management 
costs 

Non account holders 1 x per week 
• General enquiries 

• Number of notices 
sent to chase payment 

Number of transactions per payment for 
casual user 

1 x 
• Payment costs 

Vehicle trips per day 

- Congestion scheme 

- Revenue scheme 

 

3 x 

4.84 x 

• Licence plate look up 
costs 

 

3.1.10. Other Assumptions 

Other cost assumptions including account management, general enquiries, requested statements, 
account top ups are all based on the TSP.  A full list of the assumptions used in this model and the 
source of these assumptions is attached in the Appendix. 

No ramp-up of traffic levels or change in the regular / casual user split or the casual user payment 
method over time has been assumed at this point. 

3.2. Scheme-specific Assumptions 

The key financial assumptions that affect each of the schemes include the level of capital expenditure, 
traffic volumes and the scheme charge levied per day.  In considering capital expenditure, it has been 
assumed that all transponders will be paid for by the scheme, rather than the user, and will be replaced 
every 5 years.  Financing assumptions (i.e. debt or equity funding) for the initial set-up and 
construction costs have been excluded from the model.   Replacement capital expenditure is funded 
from scheme generated cashflows and these capital costs are included into the NPV calculation. ,  

It should be noted that no assumptions have been made at this point as to the utilisation of the surplus 
cash generated and no interest has been assumed to accrue on this balance.     
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3.2.1. Revenue Scheme Assumptions 

Key assumptions for the Revenue scheme are described below: 

Revenue Scheme  

Average Annual Daily Traffic volumes FY 2016 FY 2021 FY2026 

# of charged trips in 24 hours 121,383  127,906  134,780 

Daily to Annual Traffic Volumes    

# Charging days per annum 302 days 302 days 302 days 

Charge Per Trip (escalated $, GST Incl.)    

Tariff $3.94 $4.45 $5.04 

OBUs in circulation    

Total OBUs 79,118 100,594 123,224 

Maintenance costs (escalated $)    

Maintenance costs 3,270,534 3,700,309 4,186,560 

 
Capital Costs ($2008) Year 1 7-yearly 10-yearly 20-yearly 

Roadside Equipment Hardware $13.2 m  $13.2 m  

Detailed Engineering Software $18.9 m  $18.9 m  

Data Communications, Hardware, Software, 
Installation $11.3 m $11.3 m   

Staff/Call centre set up costs $0.5 m $0.5 m   

Civil works, Foundations $10.0 m   $10.0 m 

Bow Wave Initial Project Costs $3.4 m    

 
The traffic volumes are based on the RART model and represent the daily number of charged trips as 
at 2016.  The Revenue scheme is based on charging for the full 24 hours in the day, 7 days a week.  
The aggregation from daily to annual traffic volumes is based on the assumptions outlined in the 
Market Economics Limited Assessing Household Impacts report.  The Revenue scheme’s weekly total 
traffic volumes are based on 5 full traffic volume weekdays plus one additional weekday’s traffic 
volume to cover the weekend traffic volumes.  This gives a total weekly volume of 6 x the weekday 
traffic volumes, and an annual volume of 302 times the weekday volume (6 x 52, excluding 10 public 
holidays).   

Only the charged trip numbers have been included here as the majority of vehicles, in particular 
commercial vehicles, will make multiple trips but the vehicle is only charged once in a 24 hour period.  
Annual growth in the number of charged trips is calculated based on the percentage volume growth 
expected in the number of total vehicle trips entering the scheme. 

The charge per trip is calculated using the $3 tariff as at the base year for traffic modelling of 2005 and 
escalated accordingly to give an appropriate charge in $2016, $2021 and $2026. 

The number of transponders/OBUs required in any given year is a function of the assumed traffic 
volumes, the percentage of users that hold accounts, the number of OBUs per account, and the number 
of OBUs to be replaced due to battery expiry etc.  It is assumed that in the first year of operation 
70,844 OBUs will be purchased, with an average increase of 6% annually over the following 20 years.  
It is also assumed that all transponders will be replaced on a five-year cycle.  The cost of transponders 
remains flat at $26 per unit in nominal terms, due to the expected fall in real terms of technology costs 
over time. 
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3.2.2. Congestion Scheme Assumptions 

Key assumptions for the Congestion scheme are described below: 

Congestion Scheme  

Average Annual Daily Traffic volumes 2016 2021 2026 

# of charged trips between 6-10am 108,535 114,157 120,070 

Daily to Annual Traffic Volumes    

# Charging days per annum 250 days 250 days 250 days 

Charge Per Trip (escalated $, GST Incl.)    

Tariff $7.87 $8.91 $10.08 

OBUs in circulation    

Total OBUs 70,303 89,249 109,176 

Maintenance costs (escalated $)    

Maintenance costs 5,262,962 5,954,559 6,737,036 

 
Capital Costs ($2008) Year 1 7-yearly 10-yearly 20-yearly 

Roadside Equipment Hardware $21.3 m  $21.3 m  

Detailed Engineering Software $33.9 m  $33.9 m  

Data Communications, Hardware, Software, 
Installation $15.4 m $15.4 m   

Staff/Call centre set up costs $0.7 m $0.7 m   

Civil works, Foundations $13.1 m   $13.1 m 

Bow Wave Initial Project Costs $3.4 m    

 
The traffic volumes are based on the RART model and represent the daily number of charged trips as 
at 2016.   The Congestion scheme is based on charging weekday mornings between the hours of 6am 
and 10am. The Congestion scheme only operates on weekdays, hence the annual traffic volume is the 
daily traffic volume grossed up for 250 charging days (5 x 52 weeks, excluding 10 public holidays). 

The charge per trip is calculated using the $6 tariff as at the base year for traffic modelling of 2005 and 
escalated accordingly to give an appropriate charge in $2016, $2021 and $2026. 

The number of transponders/OBUs required in any given year is a function of the assumed traffic 
volumes, the percentage of users that hold accounts, the number of OBUs per account, and the number 
of OBUs to be replaced due to battery expiry etc.  It is assumed that in the first year of operation 
62,994 OBUs will be purchased, with an average increase of 6% annually over the following 20 years.  
It is also assumed that all transponders will be replaced on a five-year cycle.  The cost of transponders 
remains flat at $26 per unit in nominal terms, due to the expected fall in real terms of technology costs 
over time. 
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4. Financial Results 
4.1. Revenue Scheme Financial Results  
Revenue Scheme   

Revenues Annual FY 2013 Total NPV (20 Years) 

Tariff Revenue $111 m $785 m 

Notice Fees & Other Fees $10 m $74 m 

Total Revenue  $121 m $859 m 

Operating Expenditure   

Maintenance Costs $3 m $20 m 

Scheme Operating Costs $19 m $106 m 

Total Operating Expenditure $22 m $126 m 

Capital Expenditure   

OBU Capex (escalated) $2 m $5 m 

Construction Capex (escalated) N/A $43 m 

Replacement Capex (escalated) N/A $27 m 

Total Capital Expenditure  $75 m 

NPV of all revenues and costs^  $658 m 

^ All NPV values discounted at 10% over 20 Years 

All figures shown here are exclusive of GST. 

The cash flows over time are illustrated in the graph below.  The figures presented are nominal 
(undiscounted) figures.  

Revenue Scheme Cash Flows
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$50 m
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$150 m

$200 m

$250 m

Cash Surplus Operating Costs Capital Expenditure Total Revenue (excl GST)

 

The Revenue scheme produces strongly positive cashflows which more than adequately cover 
expected operating and capital costs (including future replacement capital costs).  Throughout the life 
of the project, this scheme generates substantial levels of surplus cash due to escalating tariff revenue 
and traffic volumes compared to a relatively small operating cost base.   

The majority of operating costs are driven off traffic volumes and assumptions regarding user 
behaviour.  The transponder capital costs are dependent on the number of users of the scheme, and 
hence ultimately driven off traffic volumes.  
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The Revenue scheme is able to generate significant revenue as the per transaction operating cost of the 
project is about 60 cents per transaction on average over 20 years in 2008 dollars including capital 
replacement costs, and so the remainder of the $3 is net surplus revenue.   

The operating cost per transaction is lower than that calculated for the Toll Systems Project (TSP) 
mainly due to the significantly greater volume of transactions offering efficiencies of scale for fixed 
overhead costs.  Note that the transaction cost which is normally quoted for the TSP is usually net of 
the administration revenue charged.  We have calculated a figure on a consistent basis for the purpose 
of comparison. 

 

4.2. Congestion Scheme Financial Results  
 

Congestion Scheme   

Revenues Annual FY 2013 Total NPV (20 Years) 

Tariff Revenue $164 m $1,160 m 

Notice Fees & Other Fees $8 m $55 m 

Total Revenue  $172 m $1,215 m 

Operating Expenditure   

Maintenance Costs $5 m $32 m 

Scheme Operating Costs $14 m $82 m 

Total Operating Expenditure $19 m $114 m 

Capital Expenditure   

OBU Capex (escalated) $2 m $4 m 

Construction Capex (escalated) N/A $66 m 

Replacement Capex (escalated) N/A $43 m 

Total Capital Expenditure  $113 m 

NPV of all revenues and costs^  $988 m 

^ All NPV values discounted at 10% over 20 Years 

All figures shown here are exclusive of GST. 

The cash flows over time are illustrated in the graph below.  The figures presented are nominal 
(undiscounted) figures.   
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Congestion Scheme Cash Flows
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The Congestion scheme NPV, of $988 million, is substantially higher than that of the Revenue 
scheme. This is primarily due to the Congestion scheme tariff being double that of the Revenue 
scheme while the difference in the number of daily charged trips between the two schemes based on 
current scheme design assumptions is significantly less than double.  As long as the number of daily 
charged trips is broadly comparable between the two schemes, the variable operating cost base of each 
scheme will be similar, and therefore the greater tariff level flows straight through to the operating 
surplus.   

The Congestion scheme is able to generate significant revenue as the per transaction operating cost of 
the project is about 80 cents per transaction on average over 20 years in 2008 dollars including capital 
replacement costs, and so the remainder of the $6 is net surplus revenue.   

The operating cost per transaction is higher than that calculated for the Revenue scheme due to the 
higher fixed operating costs in particular the maintenance costs and capital replacement costs.  This is 
still slightly lower than the operating cost per transaction for the Toll Systems Project (TSP) due to the 
significantly higher traffic volumes.  Note that the transaction cost which is normally quoted for the 
TSP is usually net of the administration revenue charged.  We have calculated a figure on a consistent 
basis for the purpose of comparison. 

Annual maintenance costs are higher under the Congestion scheme, as are construction and 
replacement capital costs.  This is due to a larger quantity of equipment required to monitor both the 
peripheral boundary and the congestion area, whereas the Revenue scheme simply monitors entry and 
exit points along the cordon boundary.  The slightly higher capital costs under the Congestion scheme 
are more than offset by the much higher operating surplus it generates when compared to the Revenue 
scheme. 
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5. Sensitivity Analysis 
For the purposes of this paper we have selected and tested a number of cost and revenue drivers to 
understand the impact of variations in each of these on a case by case basis.  Caution needs to be 
applied to interpreting the results since certain factors can not be assessed meaningfully in isolation.  
For example operating costs are linked to traffic volumes and an increase in traffic volumes would 
likely be partly offset by an increase in the fixed operating costs. 

5.1. Revenue Scheme Sensitivity Analysis 

The results of the sensitivity analysis for the Revenue scheme are detailed in the following table.  The 
base case settings are presented in the “Current Value” column of the table. 

Revenue Scheme 

Sensitivity Test Current 
Value 

Upper 
Value 

Lower 
Value 

Base 
NPV ($3 
charge) 

Upper 
NPV 

Lower NPV 

Traffic Volumes (derived 
from RART) 

Base 
Volume 

105% 80% $658 m $697 m $506 m 

Operating Costs 100% 80% 150% $658 m $683 m $595 m 

Capital Expenditure 100% 75% 125% $658 m $677 m $640 m 

CPI 2.5% 3.5% 1.5% $658 m $774 m $560 m 

Overall Traffic Leakage  1% 1% 5% $658 m $658 m $628 m 

Notice Fees $5 $10 $5 $658 m $731 m $658 m 

Discount rate 10% 8% 12% $658 m $848 m $518 m 

 

The tornado diagram below displays the results for the sensitivity of the Revenue scheme’s NPV to 
changes in certain assumptions.  

450 500 550 600 650 700 750 800 850 900

NPV ($m)

Traff ic Volumes -20% or +5%

CPI +/- 1%

Discount Rate ↑ to 12%, ↓ to 8%

Operating Expenses +50% or - 20%

Capital Expenditure +/- 25%

Overall leakage ↑ to 5%

Notice Fee ↑ to $10

Revenue Scheme Sensitivites

 

The above diagram shows that the scheme’s NPV is more sensitive to changes in some assumptions 
than others.   



 

Auckland Road Pricing Study – March 2008 20 
 

Changing traffic volume assumptions impacts on both revenues and operating costs since both are 
driven by the underlying number of transactions (traffic volumes).  The impact is derived from 
marginal revenue gained/lost from the change in transaction volumes: 

• Increased traffic volumes (+ 5%) will deliver higher marginal revenues for every additional 
vehicle (subject to leakage assumptions).  

• Decreasing traffic volumes by 20% has a significant impact on the scheme’s NPV, reducing it 
by $152 million to just over $500 million.  Despite this potential drop in volumes however, the 
Revenue scheme still produces a strongly cashflow positive result.   

The capital costs are a one off up front cost (the maintenance costs aren’t linked to the capital costs 
within the model) therefore changes to these do not have a significant impact on the NPV of the 
project on a 20 year basis. 

The revenue generated by the project is significantly greater than the underlying costs, therefore the 
over all project NPV is not very sensitive to proportional changes to the operating costs.  An increase 
to operating costs by 50% results in a 10% decrease to the project NPV. 

Adjusting the leakage in the model has a direct impact on the total NPV.  Increasing the overall 
leakage of traffic volumes to 5%, results in a reduction in the NPV by approximately 5%. 

The notice revenue makes up about 8% of the total revenue.  Any increase in notice fees flows directly 
to the surplus and so directly increases the overall NPV. 

Other factors such as the discount rate and the level of CPI indexation affect both revenues and costs 
and are outside the control of scheme operation.  The above tornado diagram shows a significant 
sensitivity to the level of CPI assumed.  



 

Auckland Road Pricing Study – March 2008 21 
 

5.2. Congestion Scheme Sensitivity Analysis 

The results of the sensitivity analysis for the Congestion scheme are detailed in the following table.  
The base case settings are presented in the “Current Value” column of the table. 

Congestion Scheme 

Sensitivity Test Current 
Value 

Upper 
Value 

Lower 
Value 

Base NPV 
($6 
charge) 

Upper NPV Lower NPV 

Traffic Volumes (derived 
from RART) 

Base 
Volume 

105% 80% $988 m $1,045 m $759 m 

Operating Costs 100% 80% 150% $988 m $1,011 m $931 m 

Capital Expenditure 100% 75% 125% $988 m $1,016 m $959 m 

CPI 2.5% 3.5% 1.5% $988 m $1,160 m $841 m 

Overall Traffic Leakage  1% 1% 5% $988 m $988 m $942 m 

Notice Fees $5 $10 $5 $988 m $1,042 m $988 m 

Discount rate 10% 8% 12% $988 m $1,271 m $778 m 

 

The tornado diagram below displays the results for the sensitivity of the Congestion scheme’s NPV to 
changes in certain assumptions. 

700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300

NPV ($m)

Traffic Volumes -20% or +5%

CPI +/- 1%

Discount Rate ↑ to 12%, ↓ to 8%

Operating Expenses +50% or - 20%

Capital Expenditure +/- 25%

Overall leakage ↑ to 5%

Notice Fee ↑ to $10

Congestion Scheme Sensitivities

 

The Congestion scheme NPV is most sensitive to movements in the discount rate, CPI and traffic 
volume assumptions.   A 20% decrease in the volume of charged trips would cause the NPV to 
decrease by approximately $229m.  As expected, a lower discount rate has a positive impact on the 
NPV result and a 1% decrease in CPI will cause the NPV to decrease approximately $147m.  If 
Operating costs were 50% higher than our current best estimate, this would only reduce the NPV 
figure by $57m. 

The notice fees make up only about 4% of the total revenue, however, any increase in notice fees is 
pure net revenue with no respective cost increase and so this directly results in an increase in the 
overall NPV. 
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Glossary 
 

ARC  Auckland Regional Council 

ARPES Auckland Road Pricing Evaluation Study 

Capex  Capital Expenditure 

CPI  Consumer Price Index 

FY  Financial Year 

GNA  Gone No Address 

GST  Goods and Services Tax 

IBT  Image Based Transaction 

MVR  Motor Vehicle Registry 

NPV  Net Present Value 

OBU  On Board Unit 

RART  Revised Auckland Regional Transportation  

TSP  Toll Systems Project 
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Appendix – Assumptions Workbook 
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Appendix – Scheme Financials 
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Deloitte brings together over 700 specialists providing New Zealand's widest range of high 
quality professional services. We focus on audit, tax, technology and systems, risk 
management, corporate finance and business advice for growing organisations. Our people are 
based in Auckland, Hamilton, Wellington, Christchurch and Dunedin, serving clients that range 
from New Zealand's largest companies to smaller businesses with ambition to grow.  
 
Deloitte's local experts draw on best practice and innovative methodologies from around the 
world as part of Deloitte Touche Tohmatsu, whose 120,000 people globally serve over half of 
the world's largest companies. A long track record and a wealth of international research into 
the needs of growing organisations has made Deloitte the world's leading advisor to emerging 
businesses. For more information about Deloitte in New Zealand, look to our website 
www.deloitte.co.nz  
 
Deloitte refers to one or more of Deloitte Touche Tohmatsu, a Swiss Verein, its member firms, 
and their respective subsidiaries and affiliates. Deloitte Touche Tohmatsu is an organization of 
member firms around the world devoted to excellence in providing professional services and 
advice, focused on client service through a global strategy executed locally in nearly 150 
countries. With access to the deep intellectual capital of 120,000 people worldwide, Deloitte 
delivers services in four professional Congestions—audit, tax, consulting, and financial advisory 
services—and serves more than one-half of the world’s largest companies, as well as large 
national enterprises, public institutions, locally important clients, and successful, fast-growing 
global growth companies. Services are not provided by the Deloitte Touche Tohmatsu Verein, 
and, for regulatory and other reasons, certain member firms do not provide services in all four 
professional Congestions. 
 
As a Swiss Verein (association), neither Deloitte Touche Tohmatsu nor any of its member firms 
has any liability for each other’s acts or omissions. Each of the member firms is a separate and 
independent legal entity operating under the names “Deloitte,” “Deloitte & Touche,” “Deloitte 
Touche Tohmatsu,” or other related names. 


