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Glossary 

AM Peak 7-9am for the purpose of the RART model, but expanded to 6-10am 

as the charging period considered for the Congestion Scheme within 

this study. 

ARPES Auckland Road Pricing Transport Study (2005/2006) 

ART  Auckland Regional Transport (Model) 

ART zones Geographic zones which provide spatial basis for ART model 

Base Case/No Pricing Presents results under the combination of roads, passenger 

transport services and other traffic and demand management 

activities  that are likely to be in place if no road pricing scheme was 

implemented 

CBD Central Business District 

CV Commercial Vehicle 

Deprivation Index The New Zealand Social Deprivation Index combines a range of key 

socio-demographic factors from the 2006 Census and derives an 

overall score of material and social deprivation for a particular area 

on a scale of 1 (regarded as being least deprived) to 10 (regarded 

as being most deprived or experiencing considerable hardship).   

PT Public transport 

RART Revised Auckland Regional Transport (model) 

SPAX Serve passenger trips or trips undertaken primarily for the purpose 

of transporting a passenger 

VOC  Vehicle operating costs 

VoT Value of time 
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Executive Summary 

Scope This report provides an assessment of the impact on Auckland 

residents and households of two road pricing schemes, Congestion 

Scheme (a morning peak area charge) and a Revenue Scheme (a 

24 hour cordon charge). The analysis has been undertaken by 

Market Economics Ltd, for the Ministry of Transport.  

The social impact assessment focuses on the numbers of trips and 

households impacted, as households change trip behaviour or incur 

charges, and the additional costs incurred or savings made as a 

result of changes in trip behaviour. These costs include direct $ 

costs (charges incurred, vehicle operating costs, PT fares and 

parking costs) and the cost of time. 

The assessment covers the 2016 situation for both schemes, for 

trips which are defined as household based (home to work HW, 

home to education HE, home to other HO, serve passenger SPAX 

and a proportion of non-home based trips NHB, as defined in the 

ARC Revised Auckland Regional Transport [RART] Model.  

 

Approach The impact assessment methodology is very similar to and 

consistent with that applied in the Auckland Road Pricing Evaluation 

Study, (ARPES) 2005-06.  It identifies the impacts in terms of 

numbers of trips affected, and numbers of households affected, 

according to out of pocket costs, time costs and trips changed.  It 

shows how these impacts are distributed within the community 

according to types of households affected, and also the location of 

impacts.  

However, the Revenue scheme required further development of the 

assessment methodology, since it would apply throughout the week 

(24/7) including weekends, rather than only during the weekday 

morning peak. This required additional estimation of household 

travel patterns and characteristics outside the period covered by the 

RART model, within which the pricing scheme would operate. It also 

necessitated analysis of the structure of household trip making 

during the course of the day and among household vehicles, to 

provide a basis for estimating the likely incidence of charging by time 

and location. 

 

Key Findings Impacts on Trips 

Under the Revenue Scheme, it is estimated that the total number of 

household based trips undertaken over a typical 24 hour period will 
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increase slightly from the No Pricing situation from 3.628 million trips 

to 3.637 million trips.  This increase will comprise a slight decrease 

in car driver/passenger trips (-14,500) and a larger corresponding 

increase in public transport/walk/cycle trips (+23,300).  RART 

modelling indicates that this increase will occur within the Revenue 

cordon area as a result of the freeing up of the network inside the 

cordon boundary, and across the network in general from the net 

decrease in PT costs.  While this may occur over the 7-9 period (the 

period over which the RART is modelled), it is more likely that over a 

full 24 hour period, many of these additional trips are simply retimed 

and there is lower net increase in trips over the full day period. 

It is estimated that under the Revenue scheme, 116,900 trips will be 

impacted (3% of all trips undertaken over the 24 hour period), with 

the largest share of these impacted by incurring the charge (84,800 

trips) rather than changing behaviour to avoid the charge (32,100 

trips).  Clearly the Revenue scheme has limited impact in changing 

travel behaviour, either in terms of the amount of or the manner in 

which trips are undertaken.  At a maximum capped cost of $3 per 

vehicle per day, there appears to be little deterrent for travellers to 

change their No Pricing travel behaviour. 

Under the Congestion Scheme, the impact on travel behaviour is 

more apparent with a net reduction in the 1.117 million No Pricing 

trips undertaken over the 6-10am period of 10,300 trips and more 

significantly a pronounced switch from car driver/passenger trips (-

81,000 trips) to public transport/walk/cycle trips (+70,700 trips).  In 

total, it is estimated that 150,600 trips are impacted by the 

Congestion scheme over the 6-10 period with a slightly larger share 

of these, impacted through changing behaviour (i.e. switching mode 

or repressing trips, 81,000 trips) than incurring the Congestion 

charge (69,600 trips) (Summary Table 1). 
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Summary Table 1:  Trip Impacts of Revenue and Congestion Schemes 2016 

n (24 hrs) % n (6-10am) %

TRIPS

No Pricing

Car Driver/Car Passenger 2,703,300        75% 773,000     69%

Public Transport/Walk/Cycle 924,500           25% 344,000     31%

Total 3,627,700        100% 1,117,000  100%

Pricing

Car Driver/Car Passenger 2,688,800        74% 692,000     63%

Public Transport/Walk/Cycle 947,800           26% 414,700     37%

Total 3,636,500        100% 1,106,700  100%

Change from No Pricing to Pricing % increase % increase

Car Driver/Car Passenger 14,500-              -0.5% 81,000-        -10.5%

Public Transport/Walk/Cycle 23,300              2.5% 70,700        20.6%

Total 8,800                0.2% 10,300-        -0.9%

Impacted Trips

Incur Charge 84,800             2% 69,600       6%

Change Behaviour 32,100             1% 81,000       7%

Total 116,900           3% 150,600     13%

Un-Impacted Trips

Total 3,510,900        97% 966,400     87%

REVENUE 2016 CONGESTION 2016

 

 

 Impacts on Households 

The Revenue Scheme is estimated to impact 20-23% of all 

households in 2016.  The largest share of theses households would 

be impacted through incurring the charge (14-16%), while only 5-6% 

of households would be impacted through changing behaviour. 

The Congestion Scheme is estimated to impact 19-32% of 

households.  A larger share of households would be impacted 

through changing their behaviour (11-18%) than through incurring 

the congestion charge (8-13%) (Summary Table 2) 
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Summary Table 2:  Household Impacts of Revenue and Congestion Schemes 2016 

n (24 hrs) % n (6-10am) %

HOUSEHOLDS

Total Households 519,000           100% 519,000     100%

Impacted Households

Incur Charge Min 74,600             14% 43,300       8%

Max 84,800             16% 69,600       13%

Change Behaviour Min 27,500             5% 56,100       11%

Max 33,300             6% 96,000       18%

Total Min 102,100           20% 99,400       19%

Max 118,100           23% 165,600     32%

Un-Impacted households

Total Max 416,900           80% 419,600     81%

Min 400,900           77% 353,400     68%

REVENUE 2016 CONGESTION 2016

 

 Financial Impacts 

Across all households, it is estimated that the annual average cost of 

all travel (over a typical 24 hour period) is $5,686 per annum made 

up of $1652 out of pocket costs and $4,033 time/utility costs.   

The Revenue Scheme is estimated to increase the annual average 

cost of travel over a typical 24 hour period by 1% ($69 per annum), 

comprising a 7% increase in tangible out of pocket costs and a 1% 

saving in time/utility costs. 

For directly impacted households only the financial impacts are 

significantly higher.  First, due to the nature of trips that are impacted 

by the Revenue Scheme (into, out of or through the central Auckland 

area), the No Pricing cost of travel for household that are impacted 

by the scheme are considerably higher at $8,842 per household per 

annum comprising a higher share of out of pocket costs (35%) than 

for all households.  Second, it is estimated that the Revenue 

Scheme will result in a 12% increase in total costs to $9,922 per 

household per annum including a 27% increase in out of pocket 

costs and a 4% increase in time/utility costs. 

For households not directly impacted by the Revenue Scheme, it is 

estimated that a 4% saving in total costs will accrue due to a mixture 

of lower cost bus services (following the introduction of integrated 

ticketing) and time savings from travelling on a freer network. 

Under the Congestion Scheme, an annual average No Pricing cost 

of travel (for travel over the 6-10am period) of $1,632 is estimated to 

increase by 6% across all households through a 30% increase in out 

of pocket costs  and a 4% saving in time costs. 

For directly impacted households, a higher annual average No 

Pricing cost (for the same reasons as the Revenue scheme) of 

$3,002 per household per annum is estimated to increase by 41% to 
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$4,222 per annum.  The greatest increase will be in out of pocket 

costs ($901 per annum or a 83% increase) with a lesser increase in 

time costs ($319 per annum or a 17% increase). 

For households not directly impacted, the Congestion Scheme is 

estimated to result in a 12% saving in total travel costs over the 6-

10am period. 

Summary Table 3:  Financial Impacts of Revenue and Congestion Schemes 2016 

$ (24 hrs) % $ (6-10am) %

COSTS (annual average cost per household)

No Pricing

Out of Pocket 1,652$             29% 488$          30%

Time/Utility 4,033$             71% 1,144$       70%

Total 5,686$             100% 1,632$       100%

Pricing

Out of Pocket 1,770$             31% 636$          37%

Time/Utility 3,985$             69% 1,100$       63%

Total 5,755$             100% 1,736$       100%

 Change from No Pricing to Pricing % increase % increase

Out of Pocket 117$                7% 149$          30%

Time/Utility 49-$                  -1% 45-$            -4%

Total 69$                  1% 104$          6%

No Pricing

Out of Pocket 3,100$             35% 1,090$       36%

Time/Utility 5,741$             65% 1,912$       64%

Total 8,841$             100% 3,002$       100%

Pricing

Out of Pocket 3,938$             40% 1,991$       47%

Time/Utility 5,984$             60% 2,231$       53%

Total 9,922$             100% 4,222$       100%

 % Change from No Pricing to Pricing % increase % increase

Out of Pocket 839$                27% 901$          83%

Time/Utility 243$                4% 319$          17%

Total 1,081$             12% 1,221$       41%

No Pricing

Out of Pocket 1,298$             26% 345$          26%

Time/Utility 3,615$             74% 962$          74%

Total 4,913$             100% 1,307$       100%

Pricing

Out of Pocket 1,239$             26% 315$          27%

Time/Utility 3,495$             74% 831$          73%

Total 4,734$             100% 1,147$       100%

 % Change from No Pricing to Pricing % increase % increase

Out of Pocket 59-$                  -5% 30-$            -9%

Time/Utility 120-$                -3% 131-$          -14%

Total 179-$                -4% 161-$          -12%

* Based on minimum impacted households
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Sensitivity Analysis The analysis of the Revenue Scheme (cordon charge) impacts is 

very sensitive to two key aspects: 

a. the underlying estimates of total trip rates outside the 

modelled weekday morning peak, and especially to the 

estimates of weekend travel.   

b. The household sector response to the charge in relation to 

travel outside the weekday morning peak.  

The sensitivity of the results to these issues means that the 

Revenue Scheme impacts in particular are subject to caveats as to 

the general nature of the results and the effects of key assumptions 

made in the absence of modelled or survey data. 

Market Economics has undertaken additional analysis around likely 

trip behaviour outside of the 7-9am modelled RART period.  The 

analysis suggests a factor of 2.5 to 2.9 may be appropriate to 

indicate a higher impact level than the 1.58 factor derived by the 

ARC for estimating impacts of the Revenue scheme over a 24 hour 

period from RART 7-9am output.   

If a factor of 2.9 were adopted for estimating the impact of the 

Revenue Scheme, the estimate of trips impacted would increase 

from 116,900 trips to 214,500 trips and the share of households 

impacted would increase from a range of 20-23% to 36-42% 

(Summary Table 4).  

Summary Table 4:  Estimated Trip and Household Impacts Using ARC and MEL Factors for 

Revenue Scheme 

n % n %

Trips Impacted

Behaviour Change 32,100         1% 58,800         2%

Trips Charged 84,800 2% 155,700 4%

Total Trips Impacted 116,900       3% 214,500       6%

Total Trips Not Impacted 3,519,600    97% 3,429,300    94%

Households Impacted

Minimum 102,100       20% 187,500       36%

Maximum 118,100       23% 216,700       42%

 Revenue 2016

ARC Factor (1.58) MEL Factor (2.9)
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1 Introduction 

1.1 Scope This report provides an assessment of the impact on Auckland 

residents and households of two road pricing schemes, a 

Congestion Scheme (a morning peak area charge) and a Revenue 

Scheme (a 24 hour cordon charge). The analysis has been 

undertaken by Market Economics Ltd, for the Ministry of Transport.  

The assessment of social impact deals with the effect of the road 

pricing schemes on Auckland households. These impacts arise 

from: 

i. the number of trips/households impacted through either 

changes in trip making behaviour or through incurring 

charges, and; 

ii.  the cost/savings associated with the changes in trip 

making behaviour (direct $ costs - including vehicle 

operating costs, PT fares and parking costs - and the cost 

of time) and charges incurred in undertaking trips. 

The analysis relates to the 2016 and 2021 situations for both road 

pricing schemes, for trips which have been defined as household 

based.  Household based trips comprise all home to work (HW, high, 

medium and low) home to education (HE) home to other (HO) serve 

passenger (SPAX) and a proportion of non-home based trips (NHB) 

as defined in the Auckland Regional Council Revised Auckland 

Regional Transport (RART) model.  The proportion of non-home 

based trips apportioned to households (e.g. a parent travelling to a 

shopping centre after dropping a child at school) has been 

calculated for each individual Auckland Regional Transport (ART) 

zone based on NHB production trip end regression coefficients from 

the RART model.  

 

1.2 Report Structure This report draws from the 2005/06 Auckland Road Pricing 

Evaluation Study (ARPES), for which a specific social impact 

assessment methodology was developed, including spatial analysis 

to show the geographic and community distribution of effects. 

Section 2 summarises the quantitative and qualitative methodologies 

used to assess social impacts. It includes description of the methods 

applied to the Revenue Scheme analysis, to expand the 7-9am 

modelled data to 24 hour weekday and weekly total estimates. 

Section 3 details the results of the Revenue Scheme, including 

general measures of impact, and impacts by household type and 

location across the Auckland Region.  Section 4 similarly provides 

description of the impacts of the Congestion Scheme.  
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Section 5 briefly addresses issues about the sensitivity of the results 

to key assumptions, especially the Revenue scheme impacts in 

relation to 24-hour trip estimates, and the incidence of Revenue 

charges outside the weekday morning 7-9am period.  
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2 Approach 

2.1 Overview The approach is very similar to the methodology applied for the 

ARPES work.  The core Household/Demographic Model contains 

detailed statistics on the number of households by 47 household 

types (see Appendix 1 for description of household types) in each 

ART zone, drawn from the Statistics NZ Census (2001).  

The RART model output provides detail on the scale and nature of 

home to work (HW), home to other (HO), home to education (HE), 

non-home based (NHB) and serve passenger (SPAX) travel, though 

it has limited information on how household based travel is 

distributed among different household types. The 

Household/Demographic Model inter-faces with the RART outputs to 

estimate the distribution of each type of impact across ART zones, 

and across household types, so that the impacts on households can 

be estimated for each type, and each location. 

Figure 2.1 is a generalised flow chart, with RART outputs linked with 

the Household/Demographic Model through the interface, to provide 

analysis of impacts by household type (including variables such as 

income, employment status, vehicle ownership etc) and ART zone. 

Figure 2.1: Methodology Overview Flow Chart  

HOUSEHOLD/DEMOGRAPHIC 

MODEL:                                               

1-47 household types, vehicle 

ownership, employment status 

etc by ART Zones and 

Meshblocks

RART MODEL OUTPUTS:                   

Detail on trip numbers, costs, 

time, charge incidence and trip 

changes by purpose, mode and 

ART Zone (of origin and 

destination)

INTERFACE:                                 

Concordance between ART 

persons and household 

demographic structures

HOUSEHOLD IMPACTS:     

Incidence of charges and 

changes in travel behaviour by 

household categorisations, 

vehicle ownership, employment 

status etc by ART Zone

HOUSEHOLD IMPACT 

ANALYSIS:                                   

Detailed by ART Zone and 

household categorisations.  

Presented as per agreed 

maps, tables and graphs.

 

 

 Most road pricing strategies have a strong spatial element, since 

charges are usually targeted at specific areas or routes of high 

congestion, and demand for travel in these targeted areas is not 

distributed evenly across a city. Accordingly, charges will almost 

inevitably affect households in some areas of the city more than 

those in other areas. As with ARPES, a key requirement of this 

project is to identify the geographical distribution of household 

impacts, and the distribution among different household types, since 

not all will be impacted in the same way. The basic geographic 

disaggregation is at the ART-zone level, to support analysis of 
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household structures within the region. 

2.2 RART Model 
Inputs and 
Outputs 

The RART models provide core detail about HW (High, Medium and 

Low) HO, HE, NHB and SPAX trips and travel in the AM Peak and in 

the Inter-Peak period (ART). The basic trip and travel information 

required for the social impact assessment includes: 

i. Numbers of trips by mode and purpose by ART zone (origin 

and destination). These include non-home based trips 

(NHB) of which some 45% are attributable to households, 

home-work (HW), home-other (HO), home education (HE) 

and serve passenger (SPAX) trips.  

ii. Trip length (km) 

iii. Trip cost ($) including charges 

iv. Trip time 

v. Trip destination. 

The RART output also shows the response to roading charges, for 

each charging option.  

 

2.3 Household 
Model 

The household impact model draws together the RART model 

outputs on trips and travel, for each trip purpose and mode, and for 

each scheme. This information is applied in a three step process: 

1. the detailed RART outputs are structured into a consistent and 

comprehensive format for analysis; 

2. the trip data from RART is reconciled to identify first the trip 

behavioural response - especially changes between modes - 

and then the incidence of roading charges by ART zone and 

trip purpose and mode; 

3. the distribution of behavioural responses and roading charges 

across households in each ART zone is estimated. 

 

2.4 Key Impact 
Indicators 

The RART data has been analysed to show a range of impacts in 

some detail. The most significant impact indicators are: 

i. The aggregate impact on trip activity arising from 

charges. In theory, the Base Case (No Pricing) level of 

trip activity (numbers of trips, km travelled) reflects a 

satisfactory situation for households, on the grounds 

that they do not undertake more travel than considered 

necessary to carry out day to day household activity (i.e. 

travel is approximately efficient). Any reduction in trip 

numbers therefore represents some cost to households, 

as trips of value that were previously made, are no 
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longer made. 

ii. The aggregate impact on trips equates to the total of 

trips not undertaken, numbers involving a change in 

mode, and numbers incurring charges. These are 

expressed as a % share of the base number of trips. 

(Note that pricing also impacts as re-timed trips, though 

it is not possible to separate out those re-timed to avoid 

charges, and those which are re-timed and still incur 

charges); 

iii. The incidence of charges, in terms of % trips incurring 

and the level of impact - total $ amount, average $ 

amount; 

iv. Effects on other trip costs.  These are direct $ costs, and 

the costs of time, as well as the incidence of charges. 

These effects are according to average costs per trip, so 

that the effect of trips no longer undertaken does not 

skew the results. 

v. The amount (total $ and average $) of time costs, and 

the change from the Base Case (No Pricing). 

vi. The amount (total $ and average $) of Total Generalised 

costs (charges + other direct + time-related), and the 

change from the Base Case (No Pricing). 

These are the main components of cost. However, it is very 

important to distinguish the $ out of pocket costs from the value of 

time, since the latter is less tangible. Moreover, the overall outcome 

in terms of Total Generalised Costs shows only the net outcome, 

and does not show shifts within the cost structure – in particular, 

where out of pocket costs may raise, while value of time costs fall, or 

vice versa. 

It is also important to recognise that trips no longer made represent 

a cost to the community, while additional trips made represent a 

benefit.  This is because trips which are made, are worth making, so 

the benefit of those trips must be at least equal to the cost incurred.  

Therefore if a trip is no longer made then there is a „dis-benefit‟ 

which is approximated by the previous cost of that trip.  Similarly if 

an additional trip is made, then the benefit gained must be at least 

equal to the extra cost incurred.  These costs (dis-benefits) and 

benefits are not identified directly from the RART output.  The net 

cost is calculated according to the difference in trips made and the 

costs associated with those trips.    

2.5 Household 
Impacts 

Three key measures of household impact are considered 

 Trips Impacted 
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 Households Impacted 

 Cost Impacts 

Trips are deemed to be impacted in one of three ways:   

1. there is a net change in the number of trips undertaken as a 

result of the implementation of the scheme  

2. trips are still undertaken but there is a change of mode 

(additional PT or walk/cycle trips) to avoid being charged 

3. trips are still undertaken and are charged 

A fourth way in which a trip may be impacted is through a change in 

route to avoid a charge.  While the RART model does not allow the 

estimation of trips impacted in this way, the time saving/cost 

experienced as a result of a change in route will be reflected in the 

change in time cost. 

Households impacted have been derived directly from the number 

of trips impacted.  The actual numbers of households impacted 

cannot be defined precisely and have therefore been derived as a 

minimum to maximum range.  This is because the RART model 

provides estimates for a typical weekday, when a certain percentage 

of trips and households will be impacted.  However, over the course 

of a year it may not be the same households impacted every day, 

even if the same number of households is impacted.  Therefore, 

over time the impact may be spread over more households within 

the community. 

If impacts are distributed simply according to the average household 

trip pattern, the minimum number of households impacted is the 

most accurate measure.  However, if households 

accepting/experiencing an impact on one trip, become less likely to 

do so on other trips, then impacts will be spread more widely and the 

maximum number of households is more accurate.  We consider 

that because households have constrained choices, then the 

number will tend toward, but be larger than, the minimum number of 

households impacted. 

The final impact measure considered is the cost impact.  The cost 

impact comprises two key components: 

1. Time/Utility costs are the sum of the value of time saving or 

cost made as a result of a scheme (e.g. a scheme may 

result in less traffic, a subsequent shorter trip and therefore 

a time cost saving) and the value of trips no longer 

undertaken or additional trips undertaken as a result of the 

scheme (e.g. if fewer trips are made as a result of a 

scheme, the value of those trips is lost). 

2. Out of Pocket costs are the sum of the scheme charge, 

vehicle operating costs (e.g. if fewer trips are made as a 
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result of a scheme, vehicle operating costs will reduce), 

public transport fares (as a result of switching modes) and 

parking costs (e.g. parking costs will reduce if fewer parking 

trips are made as the result of a scheme) 

Costs impacts have been expressed as an annual average cost per 

all households (for the congestion Scheme, daily costs multiplied by 

250 to approximate 50 working weeks, and divided by the number of 

households) and per impacted households (as above, but divided by 

the number of households impacted in one of the manners outlined 

above).  For the Revenue Scheme, the multiplier is 300 to 

approximate the full year.  Unless stated otherwise, costs per 

impacted households have been based on the estimated minimum 

number of households impacted and therefore represent the 

estimated maximum cost per household. 

2.6 Key Differences 
from ARPES 
2005-2006 

Although the same basic model structure and methodology as 

developed for ARPES 2005/2006 has been used, a number of 

modifications and updates have been incorporated.  Key differences 

from the ARPES work are: 

1. the 2005/06 model structure was modified to incorporate 

RART traffic modelling data for the two new representative 

schemes, and for the two time periods (2016 and 2021)  

2. the model structure has been altered to provide more detail 

on impacted households, particularly to show the No Pricing 

situation for impacted households and provide better detail 

on the specific No Pricing: Pricing comparison. 

3. clearer identification of the impact of the “do nothing” or No 

Pricing option (among the key issues of concern identified 

from submissions on ARPES).  As such, additional detail 

has been provided on behaviours and costs incurred under 

a No Pricing scenario and reporting of scheme impacts has 

been expressed in the context of changes from the No 

Pricing situation. 

2.7 Estimating Trip 
Data for the 
Revenue 
Scheme  

The Revenue Scheme would apply 24 hours per day, 7 days per 

week. However, the core modelling capability of the RART model 

only provides data for the week-day morning peak period (7-9am), 

albeit with extension to the 6-7am and 9-10am periods derived from 

the ARPES 2005/06 expansion factors.  

For this study, the ARC has provided estimates of the total 24 hour 

travel and trip numbers, and charge incidence.  

Data was also available for the middle of weekday period from the 

ART model, taken as representative of the 10am-4pm period, and 

the evening „homeward bound‟ peak period, also from the ART 
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model. There is no data for the weekend, nor for the evening 6pm-

6am period. 

Total Weekday trips (24 Hr) 

Accordingly, estimates have first had to be derived as to the overall 

trip patterns throughout these periods. These estimates of the total 

trip numbers over a 24 hour period and over the week are based on 

the RART and ART outputs, and factors as to 24-hour trip numbers 

provided by the ARC.  

The focus for the household assessment is on car-driver trips, as 

these potentially incur the charges under the Revenue Scheme.  

The numbers of PT and walk cycle trips have also been estimated, 

since one response to the charges is to change mode. 

The ARC 2016 „No Pricing‟ estimate is 3,318,000 daily trips, 

excluding public transport (PT) but including car driver, commercial 

vehicle (CV) and external trips (i.e trips that originate outside  

Auckland).  Total daily CV trips are estimated at 613,000, based on 

79,000 during the morning peak (17.7% of total trips), and a factor of 

7.76 from the morning peak to the daily total. External trips are 

estimated at 1.5% of the total (50,000), leaving a balance of 

2,655,000 car driver trips (ie 3,318,000 – 613,000 – 50,000).  

For these car driver trips, the purpose has been estimated from the 

RART and Household Travel Survey
1
 (HTS) data. Overall, some 

966,000 are journey to/from work trips (36%), 587,000 are other 

purposes including shopping (22%), 429,000 are non home-based 

(16%), and 672,000 are serve passenger (25%) including education. 

All figures include the „homeward‟ leg for householder trips. 

Weekend Trips 

The ARC estimates provide for morning peak car driver numbers to 

be factored up to a 24-hour weekday total. The weekly total is based 

on the weekday total x 6, allowing for 5 weekdays, plus 1 weekday‟s 

equivalent as weekend travel over 2 days.  

Thus, the estimated total weekend car driver trips is based on one 

week day.  While the total trip count may be the equivalent of one 

weekday, the mix of trip purposes over the weekend period has 

been re-estimated, to allow for a much lower incidence of travel to 

work (12%) and non-home based (5%) than during weekdays, and a 

                                                      

1
 The Household Travel Survey was undertaken in 2007 primarily for the purposes of updating the current ART Model.  The 

survey collects travel data from some 5,200 households relating to all travel undertaken by all household members over a 

historical 24 hour period.  As such, the survey produces a database of approximately 45,000 trips undertaken over a full 24 hour 

period, though covering only weekdays. 
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higher incidence of other purposes (57%) including shopping. The 

share for serve passenger trips has been assumed the same as in 

weekdays (25%). 

Total Weekly Trips 

The weekly total car driver trips are estimated at 15,930,000 for 

2016, as follows: 

a. Each weekday, 2,655,000 trips for a weekly total of 

13,275,000. 

b. A weekend total also of 2,655,000 trips. 

c. A total of 30.69 trips per household per week. 

d. In total, 5,152,000 trips for work purposes (9.92 per 

household per week). 

e. Some 4,458,000 trips for other purposes (8.59 per 

household per week). 

f. Some 4,035,000 trips to „serve passengers‟ (7.77 per 

household per week). 

g. Some 2,286,000 non home-based trips (4.40 per household 

per week). 

The overall total week average of 4.38 car driver trips per household 

per day is around 9% above the average of 4.02 trips, implied in the 

Household Travel Survey results (and based also on the week-day 

average of 4.69 trips x 6). However, the HTS figure is unweighted at 

this stage, so the estimate used is based on the RART/ART-based 

figures. 

Charging Incidence for the Revenue Scheme 

The Revenue Scheme applies to vehicle travel as distinct from 

household or personal travel, since the charges would apply only 

once per vehicle per day. This would mean that some households 

with a single vehicle would incur the charge at a maximum of once 

per day, while households with two or more vehicles would 

potentially incur one charge per vehicle per day (assuming no 

transferability of exemption between vehicles).  

The nature of vehicle travel is such that a significant share of 

charges are likely to be incurred relatively early in the day 

(predominantly in the morning peak), in the course of regular trip-

making in travel to work or personal business in each household‟s 

local area.  Vehicles/ households which incur the charge are not 

further affected by the Scheme. A smaller incidence of charges per 

trip made would be incurred later in the day.  

A key implication is that households located near the Revenue 
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cordon are likely to incur the charge early, and have a relatively high 

incidence of charging. Households which are located further from 

the Revenue cordon are expected to have a lower overall incidence 

of charging, and their incurring of the charge is likely to be spread 

more evenly across the day.  

The estimates of the charge incidence by location for the morning 

peak and total day are based primarily on the RART modelled 

incidence (7-9am), and the ARC estimates of the total charge 

incidence – based on the 7-9am incidence factored up by 1.58 

times. This factoring up has been applied pro rata across ART zones 

in the first instance, as there is no modelled data from which to 

estimate charging incidence outside the morning peak.  

Overall, the AM peak modelling shows that a relatively high share of 

the charge incidence will accrue to households located relatively 

close to the Revenue cordon.  However, because vehicles will only 

be charged once (this also applies to the majority of households, 

though those with 2 or more vehicles obviously have greater 

potential to incur the charge), then the potential pool of as-yet 

uncharged vehicles will progressively diminish during the course of 

the day. Therefore, later in the day, a greater share of the vehicles 

which incur the charge will be those located further from the 

Revenue cordon.  

The implication is that the ARC overall 1.58 factor may over-state 

the additional (after 10am) charge incidence in locations closest to 

the Revenue cordon but under-state the additional charge incidence 

in locations further away from the cordon. While this can introduce a 

potential distortion as to the overall incidence of charging by 

location, and overall levels of charging and effects, without specific 

modelling of trip patterns outside the AM peak it is not possible to 

adjust specifically for this.  This is discussed further in Section 5 of 

this report, where the effects of applying a higher factor are shown. 
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3 Revenue Scheme 

3.1 Introduction The Revenue Scheme charges all trips crossing a defined cordon in 

any direction at any time of any day (that is, 24 / 7). Key features of 

the modelled Revenue Scheme are: 

 The Revenue cordon is defined to the north by the 

Waitemata Harbour and Hobson Bay and to the west, south 

and east by Garnet Road, St Lukes Road, Balmoral Road, 

Greenlane West, Ascot Ave and Orakei Road.  This is the 

same boundary that also defines the boundary of the 

Congestion Scheme (Section 4)  

 The Revenue cordon operates 24hours, 7 days per week. 

 Charging for trips crossing the Revenue cordon is $3 per 

vehicle with any one vehicle charged only once per day. 

3.2 Change in 
Household Trips 
Numbers  

Household Trip Numbers Under No Pricing Scenario 

In 2016, under a No Pricing (Base Case) Scenario, it is estimated 

that a total of 3.628 million trips will be generated by households in 

the Auckland Region over an average day (including weekdays and 

weekends) – an average of 7.0 trips per household.  The largest 

share of these trips will be undertaken in a private vehicle as either a 

driver (62.7%) or a passenger (11.8%).  The remaining trips will be 

undertaken using public transport (8.6%) or walking/cycling (16.9%).  

The most common reason for these trips will be travelling between 

home and work (27.4%) or travelling between home and other 

destinations (including social, recreational, shopping and other) 

(28.1%).  Approximately one in five trips (20.3%) are car driver work 

commuting trips  (Table 3.1) 

Table 3.1:  Profile of Average Daily Household Trips Over 24 Hour Period Under No Pricing 

Scenario, 2016 

Trips

Car Driver    2,275,400       735,900       636,500       326,600                -         576,400 

Car Passenger       427,900         84,900       121,700         32,300       188,900                -   

Passenger Transport       313,200       101,100         66,700         18,700       126,600                -   

Walk/Cycle       611,300         71,600       195,700       142,300       201,800                -   

Total    3,627,700       993,600    1,020,500       519,900       517,300       576,400 

Share of Trips

Car Driver 62.7% 20.3% 17.5% 9.0% 0.0% 15.9%

Car Passenger 11.8% 2.3% 3.4% 0.9% 5.2% 0.0%

Passenger Transport 8.6% 2.8% 1.8% 0.5% 3.5% 0.0%

Walk/Cycle 16.9% 2.0% 5.4% 3.9% 5.6% 0.0%

Total 100.0% 27.4% 28.1% 14.3% 14.3% 15.9%

Total

Home-

Work-

Home

Home-

Other-

Home

Non-Home-

Based

Home-

Education-

Home

Serve 

Passenger
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 Change in Total Household Trip Numbers Under Revenue 

Scheme 

Under the Revenue Scheme, it is estimated that total trips 

undertaken by households over an average 24 hour period would 

increase marginally from 3.628m to 3.636m, an increase of 8,800 

trips or 0.24%. Car driver and car passenger trips would decrease, 

while PT and walk/cycle trips would both increase (Table 3.2).  

 Change in Household Trips by Purpose 

Overall, there is limited change in the total number of trips 

undertaken for each purpose of travel.  There is no change in the 

number of home-education-home, and minimal change in the home-

other-home and non home-based trips. However, there are small 

increases indicated in home-work-home trips – up by 0.6% - and 

serve passenger trips – up by 0.3%. For the work related trips, the 

net increase arises from a reduction in car driver and passenger 

trips of -1.54%, and an increase of 10.9% in PT and walk/cycle trips.  

The net increase appears to reflect the combination of reduced PT 

fares and a small change in the structure of home-work-home trips, 

where car driver or passenger trips are substituted by public 

transport and walk/cycle trips which involve more legs on each trip.  

The reduction in PT fares reflects the advent of integrated ticketing 

in conjunction with the pricing scheme. 

 Change in Household Trips by Mode 

Just as the Revenue Scheme results in limited change in terms of 

the total number of trips and their purpose, so there is a limited 

modal shift from the No Pricing Scenario.  Car driver trips decrease 

by -0.3% (-7,200 trips) and car passenger trips by -1.7% (-7,300 

trips).  At the same time, public transport trips increase by 5.9% 

(+18,000 trips) and walk/cycle trips increase by 0.8% (+4,700 trips).   

The major share of the decrease in car driver trips is among work 

commuters with a drop of -8,400 car driver, home-work-home trips, a 

decline of -1.1%. There are small decreases indicated in the other 

and education trips, but an overall increase in serve passenger trips. 

Similarly, most of the decrease in car passenger trips would occur in 

the home-work-home trip, though a significant share (around one-

third) would be in the home-education-home trips.  

These decreases in car driver and passenger trips are broadly 

consistent with the increases in public transport and walk/cycling 

trips. The largest increases in public transport trips are by those 

travelling to work, up by 16,300 trips, and accounting for 88% of the 
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total public transport shift.  

The increase in walk/cycle trips is more mixed. While it is mainly 

from those travelling to work (55% of the net increase), significant 

shares are from education (1,000 more trips, 21% of the total).  

Table 3.2:  Profile of Average Daily Household Trips Over 24 Hour Period Under Revenue 

Scheme, 2016 

Trips

Car Driver    2,268,200       727,500       636,100       326,200                -         578,400 

Car Passenger       420,600         80,700       121,400         32,100       186,300                -   

Passenger Transport       331,800       117,400         67,100         19,100       128,100                -   

Walk/Cycle       616,000         74,200       196,200       142,900       202,800                -   

Total    3,636,500       999,900    1,020,600       520,300       517,300       578,400 

Share of Trips

Car Driver 62.4% 20.0% 17.5% 9.0% 0.0% 15.9%

Car Passenger 11.6% 2.2% 3.3% 0.9% 5.1% 0.0%

Passenger Transport 9.1% 3.2% 1.8% 0.5% 3.5% 0.0%

Walk/Cycle 16.9% 2.0% 5.4% 3.9% 5.6% 0.0%

Total 100.0% 27.5% 28.1% 14.3% 14.2% 15.9%

Change in Number of Trips from 'No Pricing'

Car Driver -        7,200 -        8,400 -           400 -           400                -             2,000 

Car Passenger -        7,300 -        4,200 -           300 -           200 -        2,600                -   

Passenger Transport         18,600         16,300              400              400           1,500                -   

Walk/Cycle           4,700           2,600              500              600           1,000                -   

Total           8,800           6,300              100              400                -             2,000 

% Change from 'No Pricing'

Car Driver -0.3% -1.1% -0.1% -0.1% 0.0% 0.3%

Car Passenger -1.7% -4.9% -0.2% -0.6% -1.4% 0.0%

Passenger Transport 5.9% 16.1% 0.6% 2.1% 1.2% 0.0%

Walk/Cycle 0.8% 3.6% 0.3% 0.4% 0.5% 0.0%

Total 0.2% 0.6% 0.0% 0.1% 0.0% 0.3%

Total

Home-

Work-

Home

Home-

Other-

Home

Non-Home-

Based

Home-

Education-

Home

Serve 

Passenger

 

 Summary  

The change in travel is small, indicating that the Revenue Scheme 

would have quite minor effects on overall household travel patterns, 

either the purposes of travel, or timing, or mode.  

Even though the greatest proportion of any travel changes would 

occur within the weekday morning peak period – since the charging 

incidence is highest then - the indicated changes are relatively small 

in percentage terms.  This means that the implied changes in travel 

are minor when a relatively low share of travel is likely to be 

discretionary – the weekday morning peak – and also when a 

greater share of travel is likely to be discretionary – during the rest of 

the day.  

This is consistent with the nature of the Revenue charge. Most of the 
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charges (around 65%) would be incurred during the weekday 

morning peak, when little travel is discretionary. The charging 

incidence would be much lower during the rest of the weekday, 

following the morning peak, so that the effect on travel patterns, 

including discretionary travel, would be correspondingly minor. 

Among household car driver trips, the incidence of charging in the 7-

9am morning peak is around 15.5%, while over the rest of the day 

the incidence is around 1.6% (trips charged per trips made). 

3.3 Extent and 
Nature of Direct 
Impacts on Trips 

This section considers in more detail the extent and nature of direct 

impacts on trips under the Revenue Scheme, as compared to a No 

Pricing scheme. The potential impacts are more than just the 

changes in the total number of trips undertaken by mode and 

purpose, considered above.  

The base case for assessment is the No Pricing scheme, to portray 

the base situation for 2016 where no road pricing scheme exists.  

Under a Revenue Scheme, trips may be directly impacted in one of 

three main ways: 

1. a trip may be undertaken using a different mode to avoid 

being charged (e.g. undertaken by bus instead of car) 

2. a trip may be not undertaken, or taken at a different time, to 

avoid the charge (i.e. trip frequency and/or timing changes)  

3. a trip may be undertaken in the same manner as usual, but 

be subject to a charge. 

In addition to direct impacts, trips may also be indirectly impacted 

through changing route or becoming faster or slower as a result of 

the road pricing scheme.  While the number of trips impacted in 

these ways cannot be explicitly determined, the overall impact on 

these trips in terms of time costs or savings are identifiable from the 

modelling, and are considered in Section 3.6.  

 Nature of Directly Impacted Trips 

In 2016, it is estimated that a total of 116,900 trips, or 3.2% of all 

trips would be impacted by the Revenue Scheme. This is detailed in 

Table 3.3.  

The largest share of these trips (73%) will be impacted by incurring 

the charge, while the other quarter (27%) are impacted by changing 

mode or trip suppression (i.e. changing behaviour). Overall, some 

84,800 household trips will incur the charge, or 2.3% of total trips.  

Some 32,100 trips will be impacted as households change their 

behaviour to avoid the Revenue charge.  Most behaviour change will 

occur through changing mode from car driver or car passenger to 
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either public transport or walk/cycle (23,300 trips or 0.6% of trips).  

There will also be an increase of 8,800 trips overall, including re-

timed trips, although as noted a proportion of these arise from the 

reduction in PT fares.  

In 2021, more trips will be impacted as the household base 

increases, though the same share and structure of change in 

percentage terms is indicated even as the number of trips impacted 

will grow. 

Table 3.3:  Extent and Nature of Directly Impacted Trips Under Revenue Scheme, 2016 

n %

Total Trips 3,636,500    100.0%

Trips Impacted

Behaviour Change 32,100         0.9%

Change Trip Mode (Increase PT & WC) 23,300 0.6%

Change Number of Trips 8,800            0.2%

     Increase 9,400 0.3%

     Decrease -600 0.0%

Trips Charged 84,800 2.3%

Total Trips Impacted 116,900       3.2%

Total Trips Not Impacted 3,519,600    96.8%

2016

 

 Direct Impacts by Purpose 

By purpose, home-work-home trips are the most heavily impacted 

by the Revenue Scheme (Table 3.4). These trips account for 85% or 

99,000 out of the total of 116,900 impacted trips, including 79% of 

trips where behaviour changes to avoid the charge, and 87% of trips 

which are charged.  In total, 10% of all home-work-home trips are 

impacted, either through incurring the charge (7%) or by changing 

behaviour to avoid the charge (3%).  

Serve passenger trips are the next most commonly impacted, 

accounting for 7.0% of the total or 8,200 impacted trips. There is a 

relatively even split between behaviour change (6%) and incurring 

the charge (7%).   

The remaining trip purposes each account for small shares of the 

total impact. Home-other-home trips account for 3.2% of the total 

impacted trips (3,700), and only 0.4% of these trips would be 

impacted overall. These impacts would be predominantly (75%, 

2,700 trips) by incurring the charge, with the balance (25%, 900 

trips) changing behaviour in order to avoid the charge. 

Non home-based trips also account for 3.0% of the total impacted 

trips (3,500), and only 0.7% of such trips impacted overall. Again, 

these impacts would be mainly (60%, 2,100 trips) by incurring the 
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charge, with the balance (40%, 1,400 trips) changing behaviour. 

Home-education-home trips account for 2.2% of the total impacted 

trips (2,600), with only 0.5% of these trips are impacted overall. For 

these trips, the impacts would be entirely by changing behaviour to 

avoid the charge, rather than incurring it. This is expected, since 

there are no Car Driver trips associated with education trips. 

Table 3.4:  Extent and Nature of Directly Impacted Trips by Purpose Under Revenue Scheme, 

2016 

2016

Trip Impacts

Behaviour Change 32,100         25,200         900              1,400           2,600           2,000           

   Change Mode 23,300              18,900              800                   1,000                2,600                -                   

   Change No. Trips 8,800                6,300                100                   400                   -                   2,000                

Trips Charged 84,800         73,800         2,700           2,100           -              6,200           

Total Impacted 116,900       99,000         3,700           3,500           2,600           8,200           

Total Not Impacted 3,519,600    900,900       1,016,900    516,800       514,700       570,200       

Total Trips 3,636,500    999,900       1,020,600    520,300       517,300       578,400       

Trip Impacts: Impact Type as Share of Purpose

Behaviour Change 0.9% 2.5% 0.1% 0.3% 0.5% 0.3%

   Change Mode 0.6% 1.9% 0.1% 0.2% 0.5% 0.0%

   Change No. Trips 0.2% 0.6% 0.0% 0.1% 0.0% 0.3%

Trips Charged 2.3% 7.4% 0.3% 0.4% 0.0% 1.1%

Total Impacted 3.2% 9.9% 0.4% 0.7% 0.5% 1.4%

Total Not Impacted 96.8% 90.1% 99.6% 99.3% 99.5% 98.6%

Total Trips 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Trip Impacts: Purpose as Share of Impact Type

Behaviour Change 100.0% 78.5% 2.8% 4.4% 8.1% 6.2%

   Change Mode 100.0% 81.1% 3.4% 4.3% 11.2% 0.0%

   Change No. Trips 100.0% 71.6% 1.1% 4.5% 0.0% 22.7%

Trips Charged 100.0% 87.0% 3.2% 2.5% 0.0% 7.3%

Total Impacted 100.0% 84.7% 3.2% 3.0% 2.2% 7.0%

Total Not Impacted 100.0% 25.6% 28.9% 14.7% 14.6% 16.2%

Total Trips 100.0% 27.5% 28.1% 14.3% 14.2% 15.9%

Total

Home-Work-

Home

Home-Other-

Home

Non-Home-

Based

Home-

Education-

Home

Serve 

Passenger

 

 Summary  

The Revenue scheme has a limited impact on trip making behaviour, 

with most (73%) opting to incur the charge rather than change their 

behaviour to avoid it. This means that the scheme is likely to have 

little deterrent effect in shifting trips from private vehicles to other 

modes, consistent with its main role in raising revenue rather than 

avoiding congestion. The impact is heaviest on commuting trips, with 

10% of home-work-home trips impacted, but even there the traveller 

preference is to incur the charge rather than change mode. 

3.4 Households 
Impacted 

Households Impacted and Impact Type 

In 2016, it is estimated that 20-23% of households will be directly 

impacted by the Revenue Scheme through either incurring the 

charge (14-16%) or changing their behaviour to avoid the charge (5-

6%).  The largest number of impacted households will incur the 

charge, with 74,600 to 84,800 potentially charged. Some 27,500 to 
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33,300 households would change their behaviour to avoid the 

charge (Table 3.5). 

The proportion of households impacted (20-23%) is significantly 

greater than the proportion of trips impacted by the Revenue 

Scheme (3.2%).  This is because households typically make multiple 

trips in the course of the day, while only the first of such trips 

crossing the Revenue cordon will incur the charge. Nevertheless, 

there is potential for households to incur the charge more than once 

if they have 2 or more vehicles, such that the number of charged 

households could be significantly fewer than the number of impacted 

trips. For example, one household could incur one charge on each 

vehicle, or incur one charge on one vehicle while another member of 

the household switches mode rather than incur a charge on the 

second vehicle.  

In 2021, the overall pattern of impact will remain very similar, with 

20-23% of households directly impacted. 

Table 3.5:  Households Impacted by Impact Type Under Revenue Scheme, 2016 

n %

Base Households 519,000       100%

Households Impacted

Behaviour Change Min 27,500         5%

Max 33,300         6%

Trips Change Mode (Increase PT & WC) Min 20,300          4%

Max 23,300          4%

Change Number of Trips Min 7,200            1%

Max 10,000          2%

Trips Charged Min 74,600         14%

Max 84,800         16%

Total Households Impacted Min 102,100       20%

Max 118,100       23%

Total Households Not Impacted Min 416,900       80%

Max 400,900       77%

2016

 

Note: The maximum number of households impacted exceeds the estimated trips impacted because trip numbers are based 

on the net change in number of trips, while households impacted is based on the gross change – i.e. households impacted by 

a decrease in trip numbers plus households impacted by an increase in trip numbers. 

 Household Impacts by Household Type 

Table 3.6 shows the distribution of (minimum) impacted households 

by household type in 2016. The table indicates a relatively wide 

spread of impacts across all household types, consistent with the 

general preference to incur the charge rather than change behaviour 

to avoid the charge, and the higher incidence during the morning 

peak period.  

Overall, 20% of households are impacted, with only a few household 
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types indicating a significantly lower level of impact. These include 

older single person households (only 4% are impacted) and older 

couple households (only 10% are impacted). Both of these have low 

journey to work travel (most adults are retired) and generally lower 

than average trip rates for other purposes. 

Among the other types of household, the impact rates are mostly 

reasonably close to the overall average of 20%, with 18-22% of 

households impacted.  

Table 3.6:  Households Impacted by Household Type, 2016
2
 

n %

MINIMUM HOUSEHOLDS IMPACTED

TOTAL 102,100      20%

Single Person 15-29 Yrs Q1-Q5 1,900          23%

Single Person 30-64 Yrs Q1-Q2 5,700          20%

Single Person 30-64 Yrs Q3-Q5 4,300          15%

Single Person 65+ Yrs Q1-Q5 2,100          4%

Couple 15-64 Yrs Q1-Q3 7,300          27%

Couple 15-64 Yrs Q4 6,600          25%

Couple 15-64 Yrs Q5 9,200          24%

Couple 65+ Yrs Q1-Q5 4,000          10%

2 Parent Family 15-29 Yrs Q1-Q3 1,700          21%

2 Parent Family 15-29 Yrs Q4-Q5 1,700          21%

2 Parent Family 30+ Yrs Q1-Q3 10,300        22%

2 Parent Family 30+ Yrs Q4 10,900        21%

2 Parent Family 30+ Yrs Q5 11,500        23%

1 Parent Family 15-29 Yrs Q1-Q5 2,200          19%

1 Parent Family 30-49 Yrs Q1-Q2 4,300          18%

1 Parent Family 30-49 Yrs Q3-Q5 3,200          22%

1 Parent Family 50+ Yrs Q1-Q5 3,800          25%

Multi-Family All Ages Q1-Q4 1,900          20%

Multi-Family All Ages Q5 1,600          22%

Non Family Household Q1-Q3 3,600          27%

Non Family Household Q4-Q5 4,300          28%

SUMMARY

Single Person 14,000        12%

Couple 27,100        21%

2 Parent Family 36,100        22%

1 Parent Family 13,500        21%

Multi-Family, Non-Family 11,400        25%

Figures in blue denote less than 75% of total share of impacted households

Figures in red denote more than 125% of total share of impacted households

2016 Total

 

 However, five household types have relatively high levels of impact, 

including couples without children (24-27%), older one-parent 

families (25%) and non-family households (27-28%). This relatively 

high incidence in each case is consistent with the demographic 

structure of these household types, with couples and single parent 

                                                      

2
 The 21 household types used in this and following tables has been condensed from an original typology of 47 

household types distinguished by the key drivers of travel behaviour – family situation, age and income. Income is 

described in terms of quintiles, with Quintile 1 (Q1) referring to the lowest income quintile and Quintile 5 (Q5) the 

highest income quintile. 
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families having a generally high participation rate in the workforce 

and hence likely to be impacted in the morning peak on the trip to 

work. The same applies to non-family households (usually a flatting 

situation), which typically have a high proportion of working adults. 

The pattern of impact across household types thus reflects three 

main factors. It is consistent with the travel patterns of the population 

at large, especially in the morning peak period when travel to work is 

important. It shows the effect of a relatively large area and 

community close to the Revenue cordon and likely to be affected, 

such that its geographical incidence is spread across a wide cross-

section of the Auckland community. Third, it reflects the relatively 

low charge of $3, such that the majority of those potentially impacted 

choose to incur rather than change behaviour to avoid the charge. 

As a consequence, the impacts do not show any significant focus on 

specific groups within the community. 

Table 3.7 provides a further breakdown of impacts by household 

type, showing the split between incurring the charge and changing 

behaviour to avoid the charge by each type. Overall, of the 20% of 

households impacted (102,100), most would incur the charge (14%, 

74,600 households) rather than change behaviour (5%, 27,500 

households) – approximately 3 households opt to incur the charge 

for every 1 household that changes its behaviour. 

However, there are some variations within this pattern, which 

generally reflect the economic status of households. Younger or 

lower income single person households have a low level of 

behaviour change (1 in 8) relative to incurring the charge (7 in 8). 

Couples, on the other hand show a slightly greater than average 

propensity to avoid the charge through changing their behaviour 

rather than incur it. This reflects such households‟ generally greater 

travel flexibility, with only two adults to cater for, rather than adults 

and children. 

Similarly, 2-parent family households generally show somewhat 

higher propensity to change behaviour (1 in 3) rather than incur 

charges, consistent with the presence of school-age children and 

options around education-related travel. Single-parent family 

households show the reverse situation with more than average 

opting to incur the charge (nearly 4 in 5) rather than change 

behaviour (1 in 5). Again, this is consistent with the nature of travel 

demands in households with children in education and the adult 

working, and the more limited flexibility likely for 1-parent household 

structure. 

Multi-family and non-family households reflect the general pattern, 
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with relatively low behaviour change.  

Table 3.7:  Household Impacts and Response by Household Type 2016 

n % n % n %

MINIMUM HOUSEHOLDS IMPACTED

TOTAL 102,100     20% 27,500       5% 74,600       14%

Single Person 15-29 Yrs Q1-Q5 1,900         23% 200            2% 1,700         21%

Single Person 30-64 Yrs Q1-Q2 5,700         20% 700            2% 5,000         18%

Single Person 30-64 Yrs Q3-Q5 4,300         15% 1,200         4% 3,100         11%

Single Person 65+ Yrs Q1-Q5 2,100         4% 500            1% 1,600         3%

Couple 15-64 Yrs Q1-Q3 7,300         27% 1,300         5% 6,000         22%

Couple 15-64 Yrs Q4 6,600         25% 2,000         8% 4,600         18%

Couple 15-64 Yrs Q5 9,200         24% 3,500         9% 5,700         15%

Couple 65+ Yrs Q1-Q5 4,000         10% 1,000         3% 3,000         8%

2 Parent Family 15-29 Yrs Q1-Q3 1,700         21% 300            4% 1,400         18%

2 Parent Family 15-29 Yrs Q4-Q5 1,700         21% 500            6% 1,200         15%

2 Parent Family 30+ Yrs Q1-Q3 10,300       22% 2,100         5% 8,200         18%

2 Parent Family 30+ Yrs Q4 10,900       21% 3,700         7% 7,200         14%

2 Parent Family 30+ Yrs Q5 11,500       23% 4,300         9% 7,200         15%

1 Parent Family 15-29 Yrs Q1-Q5 2,200         19% 400            3% 1,800         15%

1 Parent Family 30-49 Yrs Q1-Q2 4,300         18% 900            4% 3,400         14%

1 Parent Family 30-49 Yrs Q3-Q5 3,200         22% 1,000         7% 2,200         15%

1 Parent Family 50+ Yrs Q1-Q5 3,800         25% 700            5% 3,100         21%

Multi-Family All Ages Q1-Q4 1,900         20% 400            4% 1,500         16%

Multi-Family All Ages Q5 1,600         22% 600            8% 1,000         14%

Non Family Household Q1-Q3 3,600         27% 600            4% 3,000         22%

Non Family Household Q4-Q5 4,300         28% 1,500         10% 2,800         18%

SUMMARY

Single Person 14,000       12% 2,600         2% 11,400       10%

Couple 27,100       21% 7,800         6% 19,300       15%

2 Parent Family 36,100       22% 10,900       7% 25,200       15%

1 Parent Family 13,500       21% 3,000         5% 10,500       16%

Multi-Family, Non-Family 11,400       25% 3,100         7% 8,300         18%

Figures in blue denote less than 75% of total share of impacted households

Figures in red denote more than 125% of total share of impacted households

2016 Total 2016 Avoid Charge 2016 Incur Charge

 

 Overall, this incidence of impact and household responses as to 

incurring the charge or changing behaviour are consistent with the 

household and community characteristics. In particular, the 

responses would seem to reflect flexibility to respond as much or 

more than ability to pay or afford the Revenue charge. 

 Spatial Distribution of Household Impact by Type 

Figures 3.1-3.3 show the spatial distribution of impacted households 

and the nature of impacts, in terms of the shares of households 

impacted in each location (ART Zone). These show the shares 

impacted through changing their behaviour to avoid the Revenue 

charge (Figure 3.1), the shares incurring the Revenue charge 

(Figure 3.2) and the total share of households impacted (Figure 3.3). 

The share of households impacted through changing behaviour (ie 

either switching to public transport or suppressing trips) to avoid the 

charge  is highest in the vicinity of the Revenue cordon, across the 

western and central isthmus. (Figure 3.1). Generally, there is low 
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impact, with the highest impact areas indicating only 10-20% of 

households affected.  

The main affected area is an arc from Owairaka, through 

Sandringham, Balmoral and southern Epsom and Royal Oak to One 

Tree Hill, Ellerslie and Meadowbank.  

Elsewhere, the impacts are generally uniform, with 0-10% of 

households impacted through changing their behaviour.  

Figure 3.1: Share of Households Impacted Through Changing Behaviour to Avoid the 

Revenue Scheme Charge, 2016 

 

 The concentrations of households impacted through incurring the 

Revenue charge are shown in Figure 3.2. The impacts are highest in 

the vicinity of the Revenue cordon boundary, generally in the inner 

suburbs of Auckland City around (though not immediately adjacent 

to) the central business district.  

This includes an arc from Point Chevalier/St Lukes (the highest 

impact with over 40% of households impacted) through Kingsland, 

Sandringham, Balmoral, Mt Eden, Epsom, and extending on to 

Newmarket, Remuera, Orakei and Mission Bay, as well as 

Northcote. In these areas, some 30-40% of households are 

impacted by incurring the charge. 

The next tier of impact in incurring the charge is the suburbs north 

and south of the Revenue cordon. This includes suburbs closer to 
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the Auckland CBD - Parnell, Grey Lynn and Ponsonby -  where 20-

30% of households are impacted – and also areas in the southern 

isthmus from Meadowbank-Ellerslie, through Royal Oak through to 

Lynfield in the west.  A similar incidence is evident in the southern 

suburbs of North Shore City, through Birkenhead, central Northcote, 

Takapuna and Milford.  

Beyond this, extensive areas in the eastern isthmus, Waitakere City 

and North Shore have 10-20% of households impacted by incurring 

the charge. In contrast, almost all areas of Manukau City and 

Papakura District have only 0-10% of households impacted. 

Figure 3.2:  Share of Households Impacted Through Incurring the Revenue Scheme Charge, 

2016 

 

 The geographical distribution of households impacted by incurring 

the charge or changing behaviour to avoid the charge is shown in 

Figure 3.3. The pattern is very similar to that for households 

impacted by incurring the charge alone, except that the impact levels 

(% of households) are higher. 

The dominant feature again is the arc following the Revenue cordon 

boundary and skirting the Auckland CBD, from Point Chevalier in the 

west through to Orakei and Mission Bay in the east. Across this arc, 

over 40% of households are impacted. In the areas to the north, the 

impact levels are in the 30-40% range, with generally higher levels 

of total impact to the north of the Revenue cordon than to the south. 
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Nonetheless, throughout the remainder of the isthmus, and the 

eastern suburbs of Waitakere City, some 20-30% of households are 

impacted by the Revenue Scheme in one way or another. A similar 

incidence is evident in the central suburbs of North Shore City, from 

the southern East Coast Bays across to Glenfield. 

Across the remainder of Waitakere City and North Shore, as well as 

the Pakuranga/Eastern Beach area, impacts are generally uniform 

with 10-20% of households affected. As previously, across most of 

the rest of the urban area in Manukau City and Papakura District, 

impact levels are low, with 0-10% of households affected. 

Figure 3.3:  Total Share of Households Impacted by the Revenue Scheme, 2016 

 

3.5 Financial 
Impacts 

There are two types of financial impacts: 

1. Out of Pocket Costs:  These are costs incurred directly as 

a result of the implementation of a road pricing scheme that 

are tangible and have a direct impact on the income of a 

household.  These include the direct charges of a road 

pricing scheme (e.g. the $3 Revenue Scheme charge), and 

changes in vehicle operating costs (VOC), public transport 

fares and parking costs.  

2. Utility Costs:  These are less tangible and relate to the 

value of time saved or incurred directly as a result of the 

implementing of a road pricing scheme and the value of 
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either additional trips or trips suppressed directly as a result 

of the implementation of a road pricing scheme.  

 Financial Impacts Under a No Pricing Scenario, 2016 

Under a No Pricing scenario, no formal road pricing mechanisms are 

in place, but there are still out of pocket and utility costs associated 

with travelling.  It is estimated that the annual average cost to all 

households within the Auckland Region of travel over the 6-10am 

period under a No Pricing scenario is $1,514 per annum or 

approximately $6 per day.  This cost comprises $452 out of pocket 

costs and $1,061 time costs.  Vehicle operating costs comprise the 

largest share of out of pocket costs ($250 per annum) followed by 

public transport fares ($162) and parking costs ($40).  Public 

transport and parking costs appear low at less than $1 per day.  This 

is the result of averaging costs incurred by a relatively small share of 

households (i.e. those that use public transport or pay for parking) 

across all households in the region.  However, utility or time costs 

represent the largest share of total costs overall (70%), with the 

average time spend travelling by a household over the 6-10am 

period estimated to be valued at $1,061 per annum or approximately 

$4.25 per day (see Table 4.7). 

It is more difficult to accurately estimate the total 24 hour travel cost, 

since the value of time element depends on the time taken for travel, 

which in turn varies with time of day and congestion levels. 

Nevertheless, the volume of total daily travel (24 hour) suggests an 

average annual out of pocket cost in the order of $1,650 per 

household. The average value of time is estimated at around $4,030 

per household per annum.  In total, it is estimated that households 

within the Auckland Region spend an average of $5,686 per annum 

or $18.95 per day on travel over a 24 hour period (Table 3.8).  
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Table 3.8:  Average Annual Cost of Travel 24 Hours Under No Pricing Scenario, 2016 

Annual Average 

Cost per 

Household of All 

Travel 24 Hours

Home-Work-

Home

Home-Other-

Home

Non-Home 

Based

Home-

Education-

Home

Serve 

Passenger

Out of Pocket Costs

Scheme Charge -$                      -$            -$            -$            -$            -$          

Vehicle Operating Costs 1,052$                  479$            292$            117$           -$            164$         

Public Transport Fare 491$                     198$            106$            32$             154$            -$          

Parking Costs 110$                     100$            3$                7$               -$            -$          

Total 1,652$                  777$            401$            156$           154$            164$         

Utility Costs

Value of Time 4,033$                  1,506$         1,012$         559$           561$            395$         

Value of Trips Not Made -$                      -$            -$            -$            -$            -$          

Total 4,033$                  1,506$         1,012$         559$           561$            395$         

Total Cost Per Annum 5,686$                  2,284$         1,412$         716$           715$            559$         

Daily Cost per Household 18.95$                  7.61$          4.71$          2.39$          2.38$          1.86$       

Daily Cost Per Trip 2.71$                    3.98$          2.39$          2.38$          2.39$          1.68$       

No Pricing

 

 

 Financial Impacts of Revenue Scheme, 2016 (All households) 

Under the Revenue Scheme, it is estimated that the total annual 

average cost of travel across all households over the 24 hour period  

would increase by $69 per annum (a 1% increase) to $5,755 per 

annum  (Table 3.9).   

The most significant portion of this total cost increase would come 

through out of pocket costs and in particular households incurring 

the scheme charge.  This is estimated to increase travel costs over 

the 24 hour period by an average of $147 per household per annum 

(averaged across all households).  The average public transport fare 

per household would decrease by $10 per household per annum, 

while there would also be an overall reduction in vehicle operating 

costs (-$13 per annum) and reduced parking costs (-$6 per annum).  

The net impact of these cost changes would be an overall increase 

in out of pocket travel costs across all households of $117 per 

annum bringing the total annual average out of pocket cost per 

household to $1,770 per annum (a 7% increase). 

In terms of utility costs, the average impact across all households 

would be an overall time saving resulting in a $37 reduction in time 

costs.  The value of trips not made would impose an extra cost, as 

travellers lose the value of trips not made.  However the RART 

modelled results indicate a net gain in trips and therefore increased 

trip value in this instance of $12 per household
3
.  The net result of 

                                                      

3
 The net gain in trips derived from the RART model is attributed to a freeing up of the network within the 

Revenue cordon which encourages those living within the cordon to make more trips, as well as the reduction in 
PT fares.  While this seems feasible over a morning peak period (i.e. people choosing to travel in the morning 
peak instead of later because the network is freer), over a full 24 hour period, these additional trips may mainly 
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these cost changes would be an overall reduction in utility costs of 

$49 per annum to $3,985 per annum (a 1% decrease).   

Table 3.9:  Financial Impacts of Revenue Scheme Across All Households, 2016 

No Pricing

Annual 

Average Cost 

per Household 

of All Travel 24 

Hours

Additional 

Annual 

Average Cost 

per Household 

of All Travel 24 

Hours

Total Annual 

Average Cost 

per Household 

of All Travel 24 

Hours

% Increase in 

Costs from No 

Pricing

Out of Pocket Costs

Scheme Charge -$               147$              147$              na

Vehicle Operating Costs 1,052$           13-$                1,038$           -1%

Public Transport Fare 491$              10-$                481$              -2%

Parking Costs 110$              6-$                  104$              -6%

Total Out of Pocket 1,652$           117$              1,770$           7%

Utility Costs

Value of Time 4,033$           37-$                3,996$           -1%

Value of Trips Not Made -$               12-$                12-$                na

Total Utility 4,033$           49-$                3,985$           -1%

Total Cost 5,686$           69$                5,755$           1%

Total Cost (All Households) ($m) 2,951$           36$                2,987$           1%

Revenue 2016

All Households

 

 

 Financial Impacts of Revenue Scheme, 2016 (Impacted and 

Unimpacted Households) 

No Pricing Costs 

As well as the average annual impact of the Revenue Scheme 

across all households, separate estimates have been derived of the 

impacts on directly impacted households (i.e. those that alter their 

behaviour or incur the charge), and those which are not directly 

impacted (i.e. those that are indirectly impacted by the behaviour of 

households directly impacted). For this, separate estimates of the 

likely No Pricing costs for impacted and unimpacted households 

have been developed, as a basis for a more accurate financial 

impact assessment pre- and post-road pricing.   

We note that the No Pricing situation has been estimated from 

examination of characteristics of impacted trips (by charging or 

changed mode), comparison with trips not impacted, and their 

estimated distribution across households. The RART model output 

provides separate datasets for specific model runs under different 

                                                                                                                                                                      

represent re-timed trips and no net gain in trips over the period of a full day.  Nevertheless, for the purposes of 
considering scheme costs, the net increase in trips indicated by the RART model has been adopted.    
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pricing conditions, so it is not possible to provide a direct trip on trip 

comparison of the No Pricing and Pricing situations. Nevertheless, 

the estimates are considered to be a close approximation of the No 

Pricing situations for impacted and unimpacted households. 

The No Pricing costs for impacted and unimpacted households differ 

significantly, mainly because the characteristics of the impacted trips 

differs from those not impacted.     

Overall, it is estimated that the No Pricing cost of travel for 

households that will be impacted by the Revenue scheme is some 

80% higher ($8,841 per household per annum) than for households 

that will not be impacted by the scheme ($4,913 per household per 

annum).  This is shown in Table 3.10. The differences arise 

because: 

 Car driver trips that cross the Revenue cordon under the No 

Pricing scenario (i.e. potentially impacted trips) are longer 

on average (14.2km) than trips that do not cross the 

Revenue cordon (8.4km) and therefore incur higher vehicle 

operating and time costs 

 Trips that cross the Revenue cordon under the No Pricing 

scenario are more likely to be undertaken by public 

transport (21%) than trips that do not cross the cordon 

(11%) and therefore incur a proportionally higher share of 

total transport costs. 

 Car driver trips that cross the Revenue cordon under the No 

Pricing scenario are significantly more likely to incur parking 

costs which are applied only to trips destinating in the CBD 

and Newmarket areas. This is because the RART model 

allocates parking costs only to trips which destinate in the 

CBD or Newmarket area.  Analysis of origin-destination 

patterns shows that under the Revenue scheme, 75% of 

parking costs are incurred by trips that are potentially 

impacted. The remaining 25% are incurred by trips that 

originate within the Revenue cordon and destinate in the 

CBD or Newmarket and are therefore not impacted by 

crossing the cordon.  Thus it is estimated that impacted 

households incur 75% of all parking costs, or an average 

cost of $419 per annum while non-impacted households 

incur an annual average parking cost of only $34 per 

annum. 

As a result of these factors, the estimated annual average out of 

pocket costs for impacted households (those households making 

potentially impacted trips) under the No Pricing scenario is 
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approximately 2.4 times higher ($3,100 per annum) than for non-

impacted households ($1,298 per annum).  Similarly, estimated 

annual average time costs for impacted households ($5,741) are 

also higher than for non-impacted households ($3,615) under the No 

Pricing scenario.  

Revenue Scheme Costs 

The average financial impacts of the Revenue Scheme to impacted 

households only are significantly higher than the average impact 

across all households.  It is estimated that to impacted households, 

the scheme charge will result in an additional annual cost of $748 

per household per annum, or approximately $2.50 per day (including 

weekends).  In addition, impacted households will pay on average 

an extra $190 per annum in public transport fares (or an extra $0.63 

per day).  At the same time, for impacted households, vehicle 

operating costs will reduce by $68 per annum and parking costs will 

reduce by $32 per annum.  In total these cost changes will lead to 

an additional out of pocket cost to impacted households of $839 per 

annum, or $2.80 per day (including weekends).   

When compared to average out of pocket costs for these same 

households under a No Pricing scenario, this represents a 27% 

increase in out of pocket costs for impacted households.   

In terms of utility costs, impacted households are estimated to incur 

additional time costs per household per annum in the order of $254.  

This is due to the increased time incurred on relatively slower public 

transport and/or walk/cycle trips in order to avoid incurring the 

Revenue Scheme charge.  Benefit accrued as a result of additional 

trips made has been spread across all households (as both directly 

impacted and unimpacted households will benefit from making more 

trips within the cordon boundary on a freer network) resulting in a 

small utility cost saving of $12 per annum. 

In total, the average annual cost of travelling over the 24 hour period 

for households impacted by the Revenue Scheme increases from 

$8,841 per annum under the No Pricing scenario to $9,922 per 

household per annum – an increase of 12%.  

For households not directly impacted it is estimated that the 

Revenue Scheme will result in an overall net cost saving of 4% per 

annum, arising primarily from lower PT costs and time savings from 

travelling on a slightly faster network.   
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Table 3.10:  Financial Impacts of Revenue Scheme on Impacted and Unimpacted Households, 2016 

No Pricing 2016 No Pricing 2016

Annual Average 

Cost per 

Household 

(Impacted) of 

All Travel 6-

10am

Additional 

Annual Average 

Cost per 

Household 

(Impacted) of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

(Impacted) of 

All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing for 

Impacted 

Households

Annual Average 

Cost per 

Household 

(Unimpacted) of 

All Travel 6-10am

Additional 

Annual Average 

Cost per 

Household 

(Unimpacted) 

of All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

(Unimpacted) 

of All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing for 

Unimpacted 

Households

Out of Pocket Costs

Scheme Charge -$                748$                748$                na -$                    -$                -$                na

Vehicle Operating Costs 1,657$             68-$                  1,589$             -4% 903$                   -$                903$                0%

Public Transport Fare 1,023$             190$                1,213$             19% 360$                   59-$                  301$                -16%

Parking Costs 419$                32-$                  388$                -8% 34$                     -$                34$                  0%

Total Out of Pocket 3,100$             839$                3,938$             27% 1,298$                59-$                  1,239$             -5%

Utility Costs

Value of Time 5,741$             254$                5,995$             4% 3,615$                108-$                3,507$             -3%

Value of Trips Not Made -$                12-$                  12-$                  na -$                    12-$                  12-$                  na

Total Utility 5,741$             243$                5,984$             4% 3,615$                120-$                3,495$             -3%

Total Cost 8,841$             1,081$             9,922$             12% 4,913$                179-$                4,734$             -4%

Total Cost (All Households) ($m) 903$               110$               1,013$            12% 2,048$                75-$                 1,974$            -4%

Revenue Scheme 2016 Revenue Scheme 2016
IMPACTED HOUSEHOLDS UNIMPACTED HOUSEHOLDS
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 Financial Impacts of Revenue Scheme, 2016 (Impacted  

Households only) 

Further estimates have been made of the financial impact of the 

Revenue Scheme on impacted households only according to 

whether households are impacted by incurring the Revenue charge 

or changing their behaviour to avoid the charge.  These impacts 

have been compared to the estimated average annual travel costs 

under the No Pricing scenario of all impacted households (as 

above).  In fact, the average annual No Pricing travel costs will differ 

between households impacted by incurring the charge and those 

impacted by changing behaviour (just as costs vary between 

impacted and unimpacted households).  However, the RART model 

output data does not allow for these differences to be accurately 

estimated.  

For households impacted by incurring the Revenue charge, it is 

estimated that the additional annual average out of pocket cost will 

be $1,024 per annum, or approximately $3.40 per day – consistent 

with each impacted household incurring an average of 0.85 charges 

per day (including weekends).  This will amount to a 33% increase in 

out of pocket costs.  At the same time, these households will make 

an annual average time saving of $108 per annum as a result of 

travelling on a slightly freer network and will also accrue a small 

additional benefit from additional trips undertaken ($12 per annum).  

In total, it is estimated that these households will incur additional 

costs of $904 per annum or a 10% increase over total No Pricing 

travel costs.  These estimates are made on the assumption that 

households that incur the Revenue charge will not experience any 

changes in vehicle operating, public transport or parking costs. 

For households impacted by changing behaviour (predominantly 

switching from car to public transport or walk/cycle), out of pocket 

savings are made through reduced vehicle operating costs (-$121 

per annum) and reduced parking costs (-$56 per annum).  However, 

additional public transport fares are incurred ($337 per annum) 

resulting in an overall increase in out of pocket costs of $160 per 

annum (5% increase).  However, the greatest cost to those choosing 

to change behaviour is an increased time cost ($1,239 per annum) 

due to the switch from private vehicle to slower modes.  Overall, 

those choosing to change their behaviour incur a 16% increase over 

total No Pricing costs, from $8,841 per household per annum to 

$10,227 per annum (Table 3.11).  
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Table 3.11:  Financial Impacts of Revenue Scheme on Impacted Households, 2016 

No Pricing

Annual Average 

Cost per 

Household of All 

Travel 6-10am

Additional 

Annual Average 

Cost per 

Household of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

of All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing

Additional 

Annual Average 

Cost per 

Household of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

of All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing

Out of Pocket Costs

Scheme Charge -$                   1,024$             1,024$             na -$                -$                na

Vehicle Operating Costs 1,657$               -$                1,657$             0% 121-$                1,537$             -7%

Public Transport Fare 1,023$               -$                1,023$             0% 337$                1,360$             33%

Parking Costs 419$                  -$                419$                0% 56-$                  363$                -13%

Total Out of Pocket 3,100$               1,024$             4,124$             33% 160$                3,260$             5%

Utility Costs

Value of Time 5,741$               108-$                5,633$             -2% 1,239$             6,980$             22%

Value of Trips Not Made -$                   12-$                  12-$                  na 12-$                  12-$                  na

Total Utility 5,741$               120-$                5,621$             -2% 1,227$             6,968$             21%

Total Cost 8,841$               904$                9,745$             10% 1,387$             10,227$           16%

Total Cost (All Households) ($m) 903$                  67$                 727$               16% 38$                 281$               24%

Revenue 2016

IMPACTED HOUSEHOLDS

Impacted by Incurring Charge Impacted by Changing Behaviour
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 Spatial Distribution of Financial Impacts to All Households 

Out of Pocket Costs 

The annual average out of pocket costs to all households by location 

are shown in Figure 3.4.  Apart from one ART zone at Pt Chevalier 

which shows an average cost  of over $500 per household (around 

$10 per household per week), the highest costs are in the $300-400 

per household range ($6-$8 per household per week).  

The estimated impacts across all households are highest across the 

Auckland isthmus, from Point Chevalier in the west, through Mt 

Eden and Newmarket in the centre, and across the Eastern Bays. 

The higher levels of impact also extend to the south-west, through 

Lynfield.  Throughout these areas, out of pocket costs are in the 

$200-400 per household per year range. A corresponding area of 

relatively high impact is evident in the southern North Shore, across 

Birkenhead, Northcote and Takapuna. 

An area of lower annual out of pocket costs – in the $100-$200 per 

year range – extends across most of the remainder of the Auckland 

isthmus, including the inner suburbs around the CBD, as well as 

New Lynn and Blockhouse Bay in the west. A similar level of impact 

is evident throughout the northern North Shore, and also in several 

northern suburbs of Waitakere City. 

Across the rest of Waitakere City, as well as the southern Auckland 

areas from Howick-Pakuranga through to Wiri, the average annual 

out of pocket costs are low, in the $0-100 per year range. In the 

southern parts of Manukau City and Papakura District, more distant 

from the cordon, a small net cost reduction per household is 

indicated. 
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Figure 3.4:  Annual Average Out of Pocket Costs of Revenue Scheme to All Households, 2016 

 

 Time Costs 

The time costs are shown in Figure 3.5. Across all households, time 

costs are predominantly felt as a benefit across the region.  This is 

due to the overall reduction in vehicle trips as a result of the 

Revenue Scheme resulting in a faster network.  However, for parts 

of Auckland City, especially the southern-central suburbs and the 

Eastern Bays, some additional time costs are incurred, primarily 

from a mode shift to public transport with higher average travel 

times.  
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Figure 3.5:  Annual Average Time Costs of Revenue Scheme to All Households, 2016 

 

 Total Costs 

The combined out of pocket and time cost effects are shown in 

Figure 3.6.  The pattern is very similar to that for out of pocket costs 

alone (Figure 3.4). Again evident is the arc of impact extending 

across the Auckland isthmus from west to east.  Households in the 

vicinity of the Revenue cordon boundary, not unexpectedly, show 

the highest level of impact, with average out of pocket and time 

impacts in the $200-400 per household per annum range.  Across 

most of the remainder of Auckland City, the impacts lie in the $100-

$200 per household per annum range. 

Elsewhere, the pattern varies. Most of Waitakere City shows an 

average cost of $0-$100 per household per annum, as does the 

Howick-Pakuranga area, and Mangere-Wiri in Manukau City, and 

parts of the North Shore. However, much of the rest of Manukau 

City, as well as the central and northern North Shore, and the 

Titirangi-Oratia area all show a small net benefit when out of pocket 

and time costs are combined. 
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Figure 3.6:  Total Annual Average Costs of Revenue Scheme to All Households, 2016 

 

 Out of Pocket Costs and the Deprivation Index 

The financial impacts of a road pricing scheme are of most concern 

when the out of pocket impacts are relatively high and households‟ 

ability to pay is low.  To assess this, the study has examined the 

spatial (ART zone) incidence of average out of pocket costs, and the 

associated Social Deprivation Index
4
 of each ART Zone. 

Figure 3.7 shows the spatial distribution of out of pocket costs only 

in combination with the Social Deprivation Index for each ART zone.  

For the purpose of highlighting areas of particular concern, Figure 

3.7 shows only high and medium deprivation ART zones which incur 

high or medium out of pocket costs.  Medium impacts are defined as 

out of pocket costs in the range of $101-$200 per household per 

annum (average across all households in the ART zone) and high 

impacts are defined as out of pocket costs in excess of $200 per 

                                                      

4
The New Zealand Social Deprivation Index combines a range of key socio-demographic factors from the 2006 Census and 

derives an overall score of material and social deprivation for a particular area on a scale of 1 (regarded as being least 

deprived) to 10 (regarded as being most deprived or experiencing considerable hardship).  Social deprivation scores generally 

reflect the ability of households in an area to achieve positive outcomes in areas such as health, education and employment.  

Social deprivation scores for each ART Zone within the Auckland Region have been derived as a weighted average of the social 

deprivation scores of meshblocks within each ART Zone.  
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household per annum (average across all households in the ART 

Zone).  Social Deprivation scores have been grouped into medium 

(4,5,6 or 7) and high (8, 9 or 10) deprivation groups. 

The analysis shows two areas where relatively high levels of 

deprivation coincide with relatively high out of pocket costs under the 

Revenue scheme – Rosebank - Waterview, and Wesley-Akarana.  

Rosebank is predominantly light industrial, though there are lower 

income suburbs in the south of the peninsula.  Waterview and 

Wesley are both predominantly residential and recognised as lower 

socio-economic areas within Auckland City.   

A larger general area covering the central western area of the 

Auckland isthmus is of next most concern, subject to either high 

deprivation and medium impact or medium deprivation and high 

impact.  

Figure 3.7:  Annual Average Out of Pocket Costs to All Households and Social Deprivation 

Index – Revenue Scheme, 2016 

 

 Out of Pocket Costs and Household Income 

As the more tangible component of total costs, out of pocket costs 

will play a larger role in determining the public acceptability of road 

pricing.  Out of pocket costs can be contextualised by considering 

additional out of pocket costs as the result of a road pricing scheme 

in relation to household income.  Table 3.12 shows annual average 
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out of pocket costs per annum to impacted households as a share of 

net household income (total household income less tax) by 

household type. 

Overall, additional out of pocket costs resulting from the Revenue 

Scheme would amount to 1.7% of the average household income (of 

all households in the region).  For household types with a lower 

average household income (Quintiles 1 & 2) this share tends to be 

higher, while for those with higher incomes (Quintiles 4 & 5) shares 

are lower.  Household types faced with out of pocket costs 

representing the highest shares of net household income are 2 

Parent Families Q1-3 (15-29 years; 4.5%, 30+ years; 4.6%) and 

Single Parent Families,  30-49 years, Q1-2 (4.9%).  Household types 

for which out of pocket costs represent the lowest shares of 

household income are Couples, 15-64 years, Q5 (1.1%), and 2 

Parent Families 30+ years, Q5 (1.2%).     

Table 3.12: Annual Average Out of Pocket Costs per Impacted Household as a Share of Net 

Household Income by Household Type 

Total 1.7%

Single Person 15-29 Yrs Q1-Q5 4.0%

Single Person 30-64 Yrs Q1-Q2 5.6%

Single Person 30-64 Yrs Q3-Q5 1.8%

Single Person 65+ Yrs Q1-Q5 4.2%

Couple 15-64 Yrs Q1-Q3 4.0%

Couple 15-64 Yrs Q4 1.7%

Couple 15-64 Yrs Q5 1.1%

Couple 65+ Yrs Q1-Q5 2.0%

2 Parent Family 15-29 Yrs Q1-Q3 4.5%

2 Parent Family 15-29 Yrs Q4-Q5 1.6%

2 Parent Family 30+ Yrs Q1-Q3 4.6%

2 Parent Family 30+ Yrs Q4 1.8%

2 Parent Family 30+ Yrs Q5 1.2%

1 Parent Family 15-29 Yrs Q1-Q5 3.8%

1 Parent Family 30-49 Yrs Q1-Q2 4.9%

1 Parent Family 30-49 Yrs Q3-Q5 1.9%

1 Parent Family 50+ Yrs Q1-Q5 2.9%

Multi-Family All Ages Q1-Q4 3.4%

Multi-Family All Ages Q5 1.6%

Non Family Household Q1-Q3 4.5%

Non Family Household Q4-Q5 1.6%

Blue denotes less than 50% of total share of household income

Red denotes more than 150% of total share of household income

Revenue, 2016     

 

 In combination with the share of households impacted, a profile of 

the number of households impacted and the degree of impact (in 

terms of additional out of pocket costs as a share of household 

income) can be derived.  Table 3.13 shows that for 10.3% of all 

households (about 52% of impacted households), the additional out 
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of pocket impact of the Revenue Scheme is either very low or Low 

(2% or less of net household income).  Some 2.7% of all households 

(13% of impacted households) incur an additional out of pocket 

impact in the range of 3-4% of net household income.  However, 

some 5.6% of all households, and around 28% of impacted 

households, would incur an additional out of pocket impact in excess 

of 5% of net household income (Table 3.13).   

Table 3.13:  Distribution of Out of Pocket Cost Impacts (as a share of Household Income) 

n %

Very Low Impact (0-1% of H'hold Inc) -                    0.0%

Low Impact (1-2% of H'hold Inc) 53,300              10.3%

Medium Low Impact (2-3% of H'hold Inc) 7,800                1.5%

Medium Impact (3-4% of H'hold Inc) 6,000                1.2%

Medium High Impact (4-5% of H'hold Inc) 29,300              5.6%

High Impact (5+% of H'hold Inc) 5,700                1.1%

Total Impacted H'holds 102,100            19.7%

Total Not Impacted H'holds 417,000            80.3%

Total 519,100            100.0%

Revenue 2016
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4 Congestion Scheme 

4.1 Introduction The Congestion Scheme charges all trips undertaken within a 

defined area over a defined time period.  Key features of the 

modelled Congestion Scheme are: 

 The area over which the Congestion Scheme operates is 

bordered to the north by the Waitemata Harbour and 

Hobson Bay and to the west, south and east by Garnet 

Road, St Lukes Road, Balmoral Road, Greenlane West, 

Ascot Ave and Orakei Road. 

 The Congestion Scheme operates 6-10am weekdays only 

 Charging for trips within the Congestion Scheme area is $6 

per trip capped at $6 per day 

4.2 Change in 
Household Trips 
Numbers 

Household Trip Numbers Under No Pricing Scenario 

In 2016, under a No Pricing (Base Case) Scenario, it is estimated 

that a total of 1.117 million trips will be generated by households in 

the Auckland Region over the 6-10am period – an average of 2.1 

trips per household.  The largest share of these trips will be 

undertaken in a private vehicle as either a driver (53.8%) or a 

passenger (15.4%).  The remaining trips will be undertaken using 

public transport (12.3%) or walking/cycling (18.5%).  The most 

common reason for these trips will be travelling from home to work 

(44.3%) or travelling from home to education (26.6%).  

Approximately a third (32.8%) of all trips are car driver commuting 

trips (Table 4.1). 

Table 4.1:  Profile of Weekday 6-10am Household Trips Under No Pricing Scenario, 2016 

Trips

Car Driver       601,200       366,900         82,300         53,400                -           98,700 

Car Passenger       171,800         42,300         15,600           5,200       108,600                -   

Passenger Transport       137,100         50,400         10,800           3,000         72,800                -   

Walk/Cycle       206,900         35,700         32,000         23,200       116,000                -   

Total    1,117,000       495,300       140,700         84,900       297,500         98,700 

Share of Trips

Car Driver 53.8% 32.8% 7.4% 4.8% 0.0% 8.8%

Car Passenger 15.4% 3.8% 1.4% 0.5% 9.7% 0.0%

Passenger Transport 12.3% 4.5% 1.0% 0.3% 6.5% 0.0%

Walk/Cycle 18.5% 3.2% 2.9% 2.1% 10.4% 0.0%

Total 100.0% 44.3% 12.6% 7.6% 26.6% 8.8%

Serve 

PassengerTotal

Home-

Work

Home-

Other

Non-Home-

Based

Home-

Education
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 Change in Total Household Trip Numbers Under Congestion 

Scheme 

Under the Congestion Scheme, it is estimated that total trips 

undertaken by households over the 6-10am period will decrease 

from 1.117 million (No Pricing) to 1.107 million – a drop of 10,300 

trips or 0.9% of the total.  While this is a relatively small decrease in 

total trips made, the 2005/2006 ARPES study found that the Area 

Scheme (the ARPES equivalent of the Congestion Scheme) resulted 

in the largest decrease in overall trip making of the five schemes 

originally tested.  

 Change in Household Trips by Purpose 

Overall, there is little change in the total number of trips undertaken 

for each purpose of travel.  There is no change in the number of 

home-education trips undertaken and only a 0.2% decrease in the 

number of home-work trips.  Clearly, these trip purposes are the 

least discretionary and therefore less susceptible to change.  There 

is a 1.7% drop in home-other trips and a 1.8% decrease in non-

home based trips, but together, these represent a decrease of only 

3,900 trips from the No Pricing scenario.   

 Change in Household Trips by Mode 

While the Congestion Scheme results in little reduction in the total 

number of trips undertaken and the purpose of these trips, there is a 

significant modal shift from the No Pricing scenario.  Car driver trips 

decrease by 10% (-59,900 trips) and car passenger trips by 12.3% (-

21,100 trips).  At the same time, public transport trips increase by 

31.1% (42,700 trips) and walk/cycle trips increase by 13.5% (28,000 

trips).   

The most significant decrease in car driver trips is among 

commuters with a drop of 43,400 car driver, home-work trips, 

accounting for nearly three-quarters (72%) of the total decrease in 

car driver trips.  Home-other and serve passenger trips by car 

drivers each contribute around 10% to the overall decrease, with the 

balance from non-home based trips (8%). 

Among car passengers, the largest decreases are in home-work (-

11,200 trips, or 53% of the total) and home-education trips (-7,500 

trips, 36% of the total).   

These decreases in car driver and passenger trips are consistent 

with the increases in public transport and walk/cycle trips. The 

largest increases in public transport trips are by those travelling to 

work, up by 37,900 trips. This accounts for 89% of the public 
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transport increase. Similarly, most of the increase in walk/cycle trips 

is from those travelling to work, with 15,900 more trips (57% of the 

increase) or to education with 4,700 more trips (17% of the 

increase). (Table 4.2).  

Table 4.2:  Profile of Weekday 6-10am Household Trips Under Congestion Scheme, 2016 

Trips

Car Driver       541,300       323,500         76,200         48,700                -           93,000 

Car Passenger       150,700         31,100         13,900           4,600       101,100                -   

Passenger Transport       179,800         88,300         12,000           3,800         75,700                -   

Walk/Cycle       234,900         51,600         36,300         26,400       120,700                -   

Total    1,106,700       494,500       138,300         83,400       297,500         93,000 

Share of Trips

Car Driver 48.9% 29.2% 6.9% 4.4% 0.0% 8.4%

Car Passenger 13.6% 2.8% 1.3% 0.4% 9.1% 0.0%

Passenger Transport 16.2% 8.0% 1.1% 0.3% 6.8% 0.0%

Walk/Cycle 21.2% 4.7% 3.3% 2.4% 10.9% 0.0%

Total 100.0% 44.7% 12.5% 7.5% 26.9% 8.4%

Change in Number of Trips from 'No Pricing'

Car Driver -      59,900 -      43,400 -        6,100 -        4,700                -   -        5,700 

Car Passenger -      21,100 -      11,200 -        1,700 -           600 -        7,500                -   

Passenger Transport         42,700         37,900           1,200              800           2,900                -   

Walk/Cycle         28,000         15,900           4,300           3,200           4,700                -   

Total -      10,300 -           800 -        2,400 -        1,500                -   -        5,700 

% Change from 'No Pricing'

Car Driver -10.0% -11.8% -7.4% -8.8% 0.0% -5.8%

Car Passenger -12.3% -26.5% -10.9% -11.5% -6.9% 0.0%

Passenger Transport 31.1% 75.2% 11.1% 26.7% 4.0% 0.0%

Walk/Cycle 13.5% 44.5% 13.4% 13.8% 4.1% 0.0%

Total -0.9% -0.2% -1.7% -1.8% 0.0% -5.8%

Serve 

PassengerTotal

Home-

Work

Home-

Other

Non-Home-

Based

Home-

Education

 

 Summary  

Compared to the No Pricing scenario, the Congestion Scheme has 

little impact in terms of suppressing the total number of trips made 

over the 6-10am period (although previous research has found that it 

is the most effective means when compared with other forms of road 

pricing).  Nor does it have a significant impact in terms of changing 

the reasons for which people travel.   

Given the largely non-discretionary nature of much of the travel that 

occurs over the 6-10am period (i.e. travel to work, travel to 

education), this is not unexpected.  For any such scheme to have an 

impact on the volume or purpose of travel over this time, it would 

require a significant shift in workplace practices around hours of 

employment or in educational institutions around hours of operation. 

Such changes are not considered likely, given the potentially high 

costs involved for business and education entities - which in any 
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case would not have to directly bear the costs of road pricing. 

Nevertheless, it is clear that the Congestion Scheme results in a 

significant modal shift, away from private vehicles and to public 

transport and walk/cycling trips, as people undertake a similar 

volume of travel in different modes.  The dominance of home-work 

trips in the morning peak means that these account for the major 

share of any changes in travel patterns. In particular, the modelling 

indicates a very large increase (75%) in the numbers of public 

transport trips to work, and a 45% increase in walk/cycle trips to 

work.   

4.3 Extent and 
Nature of Direct 
Impacts on Trips 

The previous section considered the change in the total number of 

trips undertaken (by mode and purpose) under the Congestion 

Scheme as compared to a No Pricing scenario.  This section 

considers the extent and nature of direct impacts on trips under the 

Congestion Scheme.  It is assumed that under a No Pricing 

scenario, no trips are directly impacted by a road pricing scheme.  

Under a Congestion Scheme however, trips may be directly 

impacted in one of three main ways.  These are: 

1. a trip may be undertaken using a different mode to avoid 

being charged e.g. undertaken by bus instead of car 

(behaviour change) 

2. a trip may be undertaken more or less often to avoid being 

charged (behaviour change) 

3. a trip may be undertaken in the same manner as usual, but 

be subject to a charge (no change in behaviour). 

In addition to direct impacts, trips may also be indirectly impacted 

through changing route or becoming faster or slower as a result of 

the road pricing scheme.  While the number of trips impacted in 

these ways cannot be explicitly determined, the overall impact on 

these trips in terms of time costs or savings are considered in 

Section 4.5.  

 Nature of Directly Impacted Trips 

In 2016, it is estimated that a total of 150,600 trips, or 13% of all trips 

under the No Pricing Scenario will be impacted by the Congestion 

Scheme.  The largest share of these trips will be impacted by 

changing their nature in order to avoid the Congestion Scheme 

charge.  Most behaviour change will occur through changing mode 

from car driver or car passenger to either public transport or 

walk/cycle (70,700 trips or 6% of No Pricing trips).  A further 10,300 

trips (net) will no longer be undertaken in order to avoid the 

Congestion Scheme charge, although it is recognised that some of 
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these trips will be re-timed to occur outside the charging period 

(6am-10am). 

The remainder of trips directly impacted will not change in nature 

(i.e. will not change mode or be suppressed), but will be impacted 

through incurring the Congestion Scheme charge (69,600 trips or 

6% of No Pricing trips). 

In 2021, more trips will be impacted (153,900 trips), however, this 

reflects the same share of trips under a No Pricing scheme (13%). 

Similarly, the share of trips impacted through changing nature and 

incurring the charge remains the same although the number of trips 

impacted in these ways in 2021 increases. 

Table 4.3:  Extent and Nature of Directly Impacted Trips Under Congestion Scheme, 2016,  

n %

Base Trips 1,117,000       100%

Trips Impacted

Behaviour Change 81,000 7%

Change Trip Mode (Increase PT & WC) 70,700 6%

Change Number of Trips -10,300 -1%

     Increase 7,500 1%

     Decrease -17,800 -2%

Trips Charged 69,600 6%

Total Trips Impacted 150,600          13%

Total Trips Not Impacted 966,400          87%

2016

 

 

 Direct Impacts by Purpose 

By purpose, home-work trips are the most heavily impacted by the 

Congestion Scheme, accounting for 72% of all impacted trips (67% 

of behaviour change and 78% of charged trips).  In total, 22% of all 

home-work trips are impacted, either through changing behaviour in 

order to avoid the charge (11%) or incurring the charge (11%).  

Serve passenger trips are the next most commonly impacted (13% 

of trips impacted), with a relatively even split between those 

changing behaviour (6%) and incurring the charge (7%).  One in 

nine non-home based trips (11%) and 9% of home-other trips are 

impacted, both predominantly through behaviour change (6% each).  

The least impacted trips are home-education trips, with only 3% 

impacted – all through modal change to avoid the charge.    
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Table 4.4:  Extent and Nature of Direct Trip Impacts by Purpose, Congestion Scheme, 2016 

Trip Impacts

Charge Avoidance 81,000       54,600       7,800         5,300         7,500         5,700         

   Change Mode 70,700            53,900            5,500              3,900              7,500              -                  

   Change No. Trips 10,300-            700-                 2,400-              1,400-              -                  5,700-              

Trips Charged 69,600       54,300       4,400         3,800         -             7,100         

Total Impacted 150,600     108,900     12,200       9,100         7,500         12,800       

Total Not Impacted 966,400     386,400     128,500     75,700       289,900     85,800       

Total Trips 1,117,000  495,300     140,700     84,800       297,400     98,600       

Trip Impacts: Impact Type as Share of Purpose

Charge Avoidance 7% 11% 6% 6% 3% 6%

   Change Mode 6% 11% 4% 5% 3% 0%

   Change No. Trips -1% 0% -2% -2% 0% -6%

Trips Charged 6% 11% 3% 4% 0% 7%

Total Impacted 13% 22% 9% 11% 3% 13%

Total Not Impacted 87% 78% 91% 89% 97% 87%

Total Trips 100% 100% 100% 100% 100% 100%

Trip Impacts: Purpose as Share of Impact Type

Charge Avoidance 100% 67% 10% 7% 9% 7%

   Change Mode 100% 76% 8% 6% 11% 0%

   Change No. Trips 100% 7% 23% 14% 0% 55%

Trips Charged 100% 78% 6% 5% 0% 10%

Total Impacted 100% 72% 8% 6% 5% 8%

Total Not Impacted 100% 40% 13% 8% 30% 9%

Total Trips 100% 44% 13% 8% 27% 9%

Serve 

PassengerTotal

Home-

Work

Home-

Other

Non-Home-

Based

Home-

Education

 

 

 Summary 

The Congestion Scheme has a significant impact on trip making 

behaviour with more trips modified to avoid being charged (i.e. either 

changing mode or being suppressed) than incurring the charge.  

This implies that the Congestion Scheme has a significant deterrent 

effect in terms of shifting trips from private vehicles to other modes.  

In particular the impact is heaviest on commuting trips (22% of 

home-work trips impacted).  However, the deterrent of the 

Congestion Scheme charge is not as strong on home-work trips (or 

serve passenger trips) as it is on trips for other purposes, with half or 

more impacted trips choosing to incur the charge rather than modify 

behaviour to avoid it. 

4.4 Households 
Impacted 

Households Impacted and Impact Type 

In 2016, it is estimated that 19-32% of households will be directly 

impacted by the Congestion Scheme through either changing 

behaviour to avoid the Congestion charge or incurring the charge.  

The largest number of impacted households will change their travel 

behaviour, predominantly through changing mode (8-14% of 
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households).  The remaining households aiming to avoid the charge 

will do so through changing the number of trips undertaken (2-5% of 

households).  A further 8-13% of households will be directly 

impacted through incurring the Congestion Scheme charge. 

In 2021, the overall pattern of impact will remain very similar, with 

19-31% of households directly impacted. 

Table 4.5:  Households Impacted by Impact Type Under Congestion Scheme, 2016, 2021 

n %

Base Households 519,000          100%

Households Impacted

Behaviour Change Min 56,100            11%

Max 96,000            18%

Trips Change Mode (Increase PT & WC) Min 43,900              8%

Max 70,700              14%

Change Number of Trips Min 12,200              2%

Max 25,300              5%

Trips Charged Min 43,300            8%

Max 69,600            13%

Total Households Impacted Min 99,400            19%

Max 165,600          32%

Total Households Not Impacted Min 419,600          81%

Max 353,400          68%

2016

 

Note: The maximum number of households impacted exceeds the estimated trips impacted because trip numbers are based 

on the net change in number of trips, while households impacted is based on the gross change – i.e. households impacted by 

a decrease in trip numbers plus households impacted by an increase in trip numbers. 

 Household Impacts by Household Type 

Table 4.6 shows the distribution of impacted households by 

household type in 2016 and 2021.  The most commonly impacted 

family types are couples (23% of all couples households are 

impacted) and multi-family/non-family households (21%) - in 

particular those with working-age adults and/or those in the higher 

quintile groups.  By contrast, households containing older singles 

and older couples are less commonly impacted.  This pattern 

essentially reflects the strongest impacts on households living and/or 

working within the Congestion Scheme boundary and travelling 

during the 6-10am period.  Conversely, households less likely to be 

living within the scheme boundary (poorer households, family 

households) and/or households where one or more adult members 

are less likely to be working within the charging area (family 

households, older households) are less likely to be impacted. 
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Table 4.6:  Households Impacted by Household Type 

n %

MINIMUM HOUSEHOLDS IMPACTED

TOTAL 99,400            19%

Single Person 15-29 Yrs Q1-Q5 2,300              28%

Single Person 30-64 Yrs Q1-Q2 7,100              25%

Single Person 30-64 Yrs Q3-Q5 6,400              22%

Single Person 65+ Yrs Q1-Q5 3,400              7%

Couple 15-64 Yrs Q1-Q3 6,500              24%

Couple 15-64 Yrs Q4 6,900              26%

Couple 15-64 Yrs Q5 10,600            28%

Couple 65+ Yrs Q1-Q5 5,600              14%

2 Parent Family 15-29 Yrs Q1-Q3 1,300              16%

2 Parent Family 15-29 Yrs Q4-Q5 1,500              18%

2 Parent Family 30+ Yrs Q1-Q3 7,700              17%

2 Parent Family 30+ Yrs Q4 8,900              17%

2 Parent Family 30+ Yrs Q5 10,100            20%

1 Parent Family 15-29 Yrs Q1-Q5 1,800              15%

1 Parent Family 30-49 Yrs Q1-Q2 3,500              14%

1 Parent Family 30-49 Yrs Q3-Q5 2,700              18%

1 Parent Family 50+ Yrs Q1-Q5 3,200              21%

Multi-Family All Ages Q1-Q4 1,400              15%

Multi-Family All Ages Q5 1,300              18%

Non Family Household Q1-Q3 3,000              22%

Non Family Household Q4-Q5 4,100              27%

SUMMARY

Single Person 19,200            17%

Couple 29,600            23%

2 Parent Family 29,500            18%

1 Parent Family 11,200            17%

Multi-Family, Non-Family 9,800              21%

Figures in blue denote less than 75% of total share of impacted households

Figures in red denote more than 125% of total share of impacted households

2016

 

 Spatial Distribution of Household Impact by Type 

Figures 4.1-4.3 show the spatial distribution of impacted households 

and the nature of impacts, as the share of households in each ART 

zone impacted through changing behaviour to avoid the Congestion 

Scheme charge (Figure 4.1), incurring the Congestion charge 

(Figure 4.2) and the total share of households impacted (Figure 4.3). 

The share of households impacted through changing behaviour to 

avoid the charge (i.e. either switching to public transport or 

suppressing trips) is highest around the southern and western 

perimeter of the Congestion Scheme boundary in areas such as 

Westmere, Morningside, Balmoral, Epsom and Remuera.  The next 

tier of impact in terms of behaviour change occurs within the 

remainder of the charging area boundary and immediately outside 

the boundary in all directions, including areas of the North Shore 

closest to the CBD. Outside of these areas, household impact 

through behaviour change is relatively uniform across the rest of the 

region at between 1-10% of all households impacted.  
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Figure 4.1: Share of Households Impacted Through Changing Behaviour to Avoid the 

Congestion Charge, 2016 

 

 The concentrations of households impacted through incurring the 

Congestion Scheme charge are highest in the ART zones 

immediately adjacent to the CBD area (Ponsonby, Grey Lynn, Mt 

Eden, Newmarket).  These households are generally characterised 

by higher household incomes.  Households within the remainder of 

the charging area boundary are the next most commonly impacted 

through incurring the charge followed by those immediately outside 

the boundary within Auckland City.  It is of note that relatively low 

proportions of households on the North Shore are impacted through 

incurring the charge, reflecting the availability of the busway to assist 

them to avoid incurring the charge by switching to public transport 

instead.  
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Figure 4.2:  Share of Households Impacted Through Incurring the Congestion Charge 

 

 Overall, the concentrations of total households impacted through the 

Congestion Scheme are clearly highest within the charging area 

boundary.  Within this area, a higher share of households are 

impacted around the outer suburbs (in the range of 60-80%) than 

within the CBD area (40-60%).  This reflects the characteristics of 

CBD households which are likely to have fewer vehicles per resident 

and are currently more likely to make un-impacted walk/cycle and 

public transport trips.  Households immediately outside the 

Congestion Scheme boundary are the next most likely to be 

impacted (in the range of 20-40% impacted) including suburbs to the 

west, south and east of the boundary within Auckland City and in the 

southern suburbs of the North Shore.  The third tier of impact (in the 

range of 10-20% of households impacted) covers a wide area 

including much of the remainder of Auckland City and most of the 

urbanised areas of Waitakere City and North Shore City.  The final 

tier of impact (0-10% of households impacted) covers the rural west 

and north and most of Manukau City (including the Eastern Suburbs)   
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Figure 4.3:  Total Share of Households Impacted by the Congestion Scheme, 2016 

 

4.5 Financial 
Impacts 

Financial impacts of the Congestion Scheme fall into one of two 

categories.  These are: 

1. Out of Pocket Costs:  These are costs incurred directly as 

a result of the implementation of a road pricing scheme that 

are tangible and have a direct impact on the income of a 

household.  These include the direct charges of a road 

pricing scheme (e.g. the $6 Congestion charge), and 

changes in vehicle operating costs, public transport fares 

and parking costs.  

2. Utility Costs:  These are less tangible and relate to the 

value of time saved or incurred directly as a result of the 

implementing of a road pricing scheme and the value of 

either additional trips or trips suppressed directly as a result 

of the implementation of a road pricing scheme.  

 Financial Impacts Under a No Pricing Scenario, 2016 

Although under a No Pricing scenario, no formal road pricing 

mechanisms are in place, there are still out of pocket and utility 

costs associated with travelling.  It is estimated that the annual 

average cost to households within the Auckland Region of travel 

over the 6-10am period under a No Pricing scenario is $1,632 per 

annum or approximately $6.50 per day.  This cost comprises $488 
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out of pocket costs and $1,144 time cost.  Vehicle operating costs 

comprise the largest share of out of pocket costs ($270 per annum) 

followed by public transport fares ($175) and parking costs ($43).   

However, utility or time costs represent the largest share of total 

costs overall (70%), with the average time spent travelling over the 

6-10am period estimated to be valued at $1,144 per annum or 

approximately $4.60 per day (per household). 

Almost 60% of the average cost of travel over the 6-10am period is 

spent on home to work trips ($949) and a further 21% ($343) on 

home to education travel. 

Table 4.7:  Cost of Travel 6-10am Under No Pricing Scenario, 2016 

Annual Average 

Cost per 

Household of All 

Travel 6-10am Home-Work Home-Other

Non-Home 

Based

Home-

Education

Serve 

Passenger

Out of Pocket Costs

Scheme Charge -$                      -$            -$            -$            -$            -$          

Vehicle Operating Costs 270$                     199$            31$              16$             -$            23$           

Public Transport Fare 175$                     82$              14$              4$               74$              -$          

Parking Costs 43$                       41$              0$                1$               -$            -$          

Total 488$                     323$            46$              21$             74$              23$           

Utility Costs

Value of Time 1,144$                  626$            117$            76$             269$            56$           

Value of Trips Not Made -$                      -$            -$            -$            -$            -$          

Total 1,144$                  626$            117$            76$             269$            56$           

Total Cost Per Annum 1,632$                  949$            163$            97$             343$            80$           

Daily Cost per Household 6.53$                    3.79$          0.65$          0.39$          1.37$          0.32$       

Daily Cost Per Trip 3.03$                    3.98$          2.41$          2.38$          2.39$          1.68$       

No Pricing

 

 Financial Impacts of Congestion Scheme, 2016 (All households) 

Under a Congestion Scheme, it is estimated that the annual average 

cost of travel across all households over the 6-10am period  would 

increase by $104 per annum to $1,736 per annum (a 6% increase) 

(Table 4.8).   

The most significant portion of this cost increase would come 

through households choosing to (or having little option but to) incur 

the scheme charge.  This is estimated to increase travel costs over 

the 6-10am period by an average of $185 per household per annum 

(averaged across all households).  The average public transport 

expenditure would also increase by $20 per household per annum 

as travellers sought to avoid the scheme charge by taking public 

transport instead.  The trade-off for these travellers would be an 

overall reduction in per household vehicle operating costs (-$32 per 

annum) and reduced parking costs (-$25 per annum).  The net 

impact of these cost changes would be an overall increase in out of 

pocket travel costs across all households of $149 per annum 

bringing the total annual average out of pocket cost per household to 
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$636 per annum (for travel over the 6-10am period). 

In terms of utility costs, the average impact across all households 

would be an overall time saving resulting in a $59 reduction in time 

costs.  The foregone value of trips no longer made would impose an 

extra annual average cost of $14 per household per annum.  The 

net result of these cost changes would be an overall reduction in 

utility costs of $45 per annum to $1100 per annum. It would also 

mean a change in the overall make-up of household travel costs, 

from utility costs accounting for 70% of the total (No Pricing) to 63% 

in the Congestion Scheme.    

Table 4.8:  Financial Impacts of Congestion Scheme Across All Households, 2016 

No Pricing 2016

Annual Average 

Cost per 

Household (All) 

of All Travel 6-

10am

Additional 

Annual Average 

Cost per 

Household (All) 

of All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

(All) of All 

Travel 6-10am 

% Increase in 

Costs from No 

Pricing for All 

Households

Out of Pocket Costs

Scheme Charge -$                   185$                185$                na

Vehicle Operating Costs 270$                  32-$                  238$                -12%

Public Transport Fare 175$                  20$                  195$                12%

Parking Costs 43$                    25-$                  18$                  -58%

Total Out of Pocket 488$                  149$                636$                30%

Utility Costs

Value of Time 1,144$               59-$                  1,086$             -5%

Value of Trips Not Made -$                   14$                  14$                  na

Total Utility 1,144$               45-$                  1,100$             -4%

Total Cost 1,632$               104$                1,736$             6%

Total Cost (All Households) ($m) 847$                  54$                 901$               6%

Congestion Scheme 2016
ALL HOUSEHOLDS

 

 

 Financial Impacts of Congestion Scheme, 2016 (Impacted and 

Unimpacted Households) 

No Pricing Costs 

As for the Revenue Scheme, average annual impacts of the 

Congestion Scheme have been estimated across all households, 

and separate estimates derived for directly impacted households 

(i.e. those that alter their behaviour or incur the charge) and those 

which are not directly impacted (i.e. indirectly impacted by the 

behaviour of households directly impacted). This used the estimates 

of the No Pricing costs for impacted and unimpacted households as 

the basis for the with and without assessment of financial impacts.   

The No Pricing costs for impacted and unimpacted households differ 
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significantly, again reflecting the different characteristics of 

potentially impacted vs other trips.     

Overall, it is estimated that the No Pricing cost of travel over the 6-

10am period for households that will be impacted by the Congestion 

Scheme ($3,002 per household per annum) is more than twice that 

for households that will not be impacted by the scheme ($1,307 per 

household per annum).  This is shown in Table 4.9. The differences 

arise because: 

 Car driver trips that travel in the Congestion charging area 

under the No Pricing scenario (i.e. potentially impacted 

trips) are longer on average (11.9km) than trips that do not 

travel into the Congestion charging area (8.7km) and 

therefore incur higher vehicle operating and time costs.  

The average length of impacted trips under the Congestion 

Scheme is shorter than under the Revenue Scheme as all 

trips that occur within the charging area are impacted in 

addition to those travelling into, out of or through the area. 

 Trips that travel in the Congestion charging area under the 

No Pricing scenario are more likely to be undertaken by 

public transport (17%) than trips that do not travel in the 

area (11%) and therefore incur a proportionally higher 

share of total transport costs. 

 Car driver trips in the Congestion charging area under the 

No Pricing scenario incur all parking costs while trips that 

do not travel in the area incur no parking charges at all. The 

RART model allocates parking costs only to trips which 

destinate in the CBD or Newmarket area, so by definition, 

under the Congestion scheme 100% of parking costs are 

incurred by trips that are potentially impacted (as all trips 

that destinate in the CBD or New market are impacted).  

Therefore, impacted households incur all of the parking 

costs over the 6-10 period, or an average cost of $223 per 

annum, while non-impacted households incur none of the 

parking costs under the No Pricing scenario. 

As a result of these factors, the estimated annual average out of 

pocket costs for impacted households (those households making 

potentially impacted trips) under the No Pricing scenario is 

approximately 3 times higher ($1,090 per annum) than for non-

impacted households ($345 per annum).  Similarly, estimated 

annual average time costs for impacted households ($1,912) are 

also higher than for non-impacted households ($962) under the No 

Pricing scenario (Table 4.9).  
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Congestion Scheme Costs 

The average financial impacts to impacted households only are 

significantly higher than the average impact across all households.  

It is estimated that to impacted households, the scheme charge will 

result in an additional annual cost of $966 per household per annum, 

or approximately $3.86 per day.  In addition, impacted households 

will pay on average an extra $231 per annum in public transport 

fares (or an extra $0.92 per day).  At the same time, for impacted 

households, vehicle operating costs will reduce by $167 per annum 

and parking costs will reduce by $129 per annum.  In total these cost 

changes will lead to an additional out of pocket cost to impacted 

households of $901 per annum, or $3.60 per day.   

When compared to average out of pocket costs for these same 

households under a No Pricing scenario, this represents an increase 

of 83% in out of pocket costs for impacted households.   

In terms of utility costs, impacted households are estimated to incur 

additional time costs per household per annum in the order of $247.  

This is due to the increased time incurred on relatively slower public 

transport and/or walk/cycle trips in order to avoid incurring the 

Congestion Scheme charge.  The value of trips not made results in 

an additional cost of $73 per annum to impacted households.  

In total, the average annual cost of travelling over the 6-10am period 

for households impacted by the Congestion Scheme increases from 

$3,002 per annum under the No Pricing scenario to $4,222 per 

household per annum – an increase of 41%.  

For households not directly impacted it is estimated that the 

Congestion Scheme will result in an overall net cost saving of 12% 

per annum over the 6-10am period, arising primarily from lower PT 

costs and time savings from travelling on a slightly faster network.   
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Table 4.9:  Financial Impacts of Congestion Scheme on Impacted and Unimpacted Households, 2016 

No Pricing 2016 No Pricing 2016

Annual Average 

Cost per 

Household 

(Impacted) of 

All Travel 6-

10am

Additional 

Annual Average 

Cost per 

Household 

(Impacted) of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

(Impacted) of 

All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing for 

Impacted 

Households

Annual Average 

Cost per 

Household 

(Unimpacted) of 

All Travel 6-

10am

Additional 

Annual Average 

Cost per 

Household 

(Unimpacted) of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

(Unimpacted) of 

All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing for 

Unimpacted 

Households

Out of Pocket Costs

Scheme Charge -$                966$                966$                na -$                   -$                  -$                  na

Vehicle Operating Costs 465$                167-$                298$                -36% 224$                  -$                  224$                 0%

Public Transport Fare 402$                231$                633$                57% 121$                  30-$                   92$                   -24%

Parking Costs 223$                129-$                94$                  -58% -$                   -$                  -$                  0%

Total Out of Pocket 1,090$             901$                1,991$             83% 345$                  30-$                   315$                 -9%

Utility Costs

Value of Time 1,912$             247$                2,158$             13% 962$                  131-$                 831$                 -14%

Value of Trips Not Made -$                73$                  73$                  na -$                   0-$                     0-$                     na

Total Utility 1,912$             319$                2,231$             17% 962$                  131-$                 831$                 -14%

Total Cost 3,002$             1,221$             4,222$             41% 1,307$               161-$                 1,147$              -12%

Total Cost (All Households) ($m) 298$               121$               420$               41% 549$                  67-$                  481$                -12%

Congestion Scheme 2016Congestion Scheme 2016
IMPACTED HOUSEHOLDS UNIMPACTED HOUSEHOLDS
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 Financial Impacts of Congestion Scheme, 2016 (Impacted  

Households only) 

As with the Revenue Scheme, estimates have been made of the 

financial impact of the Congestion Scheme on impacted households 

only according to whether households are impacted by incurring the 

Congestion charge or changing their behaviour to avoid the charge.  

These impacts have been compared to the estimated average 

annual travel costs under the No Pricing scenario of all impacted 

households (as above).  In practice, the average annual No Pricing 

travel costs will differ between households impacted by incurring the 

charge and those impacted by changing behaviour (just as costs 

vary between impacted and unimpacted households).  However, the 

RART model output data does not allow for these differences to be 

accurately estimated.  

For households impacted by incurring the Congestion charge, it is 

estimated that the additional annual average out of pocket cost over 

the 6-10am morning peak period will be $2,218 per annum, or 

approximately $8.90 per day – consistent with each impacted 

household incurring an average of 1.5 charges per week day.  This 

will amount to a 203% increase in out of pocket costs.  At the same 

time, these households will make an annual average time saving of 

$131 per annum as a result of travelling on a slightly freer network.  

In total, it is estimated that these households will incur additional 

costs of $2,087 per annum or a 70% increase over total No Pricing 

travel costs.  These estimates are made on the assumption that 

households that incur the Congestion charge will not experience any 

changes in vehicle operating, public transport or parking costs. 

For households impacted by changing behaviour (predominantly 

switching from car to public transport or walk/cycle), out of pocket 

savings are made through reduced vehicle operating costs (-$296 

per annum) and reduced parking costs (-$223 per annum).  

Additional public transport fares are incurred ($409 per annum) but 

the resulting impact is an overall decrease in out of pocket costs of -

$110 per annum over the 6-10am period (10% increase).   

However, a significant cost to those choosing to change behaviour is 

an increased time cost ($538 per annum) due to the switch from 

private vehicle to slower modes, and also a cost associated with the 

loss of value of trips which are no longer made ($129 per annum).  

Overall, those households impacted through changing their 

behaviour incur a 19% increase over total No Pricing costs, from 

$3,002 per household per annum to $3,558 per annum for travel 

over the 6-10am period (Table 4.10).  
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Table 4.10:  Financial Impacts of Congestion Scheme on Impacted Households, 2016 

No Pricing

Annual Average 

Cost per 

Household of All 

Travel 6-10am

Additional 

Annual Average 

Cost per 

Household of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

of All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing

Additional 

Annual Average 

Cost per 

Household of 

All Travel 6-

10am 

Total Annual 

Average Cost 

per Household 

of All Travel 6-

10am 

% Increase in 

Costs from No 

Pricing

Out of Pocket Costs

Scheme Charge -$                   2,218$             2,218$             na -$                -$                na

Vehicle Operating Costs 465$                  -$                465$                0% 296-$                169$                -64%

Public Transport Fare 402$                  -$                402$                0% 409$                811$                102%

Parking Costs 223$                  -$                223$                0% 223-$                0-$                    -100%

Total Out of Pocket 1,090$               2,218$             3,308$             203% 110-$                980$                -10%

Utility Costs

Value of Time 1,912$               131-$                1,781$             -7% 538$                2,450$             28%

Value of Trips Not Made -$                   -$                -$                na 129$                129$                na

Total Utility 1,912$               131-$                1,781$             -7% 667$                2,579$             35%

Total Cost 3,002$               2,087$             5,089$             70% 557$                3,558$             19%

Total Cost (All Households) ($m) 298$                  90$                 220$               128% 31$                 200$               34%

Congestion 2016

Impacted by Incurring Charge Impacted by Changing Behaviour

IMPACTED HOUSEHOLDS
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 Accounting for Return Trips 

The analysis above applies to trips undertaken over the 6-10am 

period only (the period over which the Congestion charge would 

apply) and compares the cost of travelling over this period under a 

No Pricing scenario with the same cost under a Congestion Scheme 

scenario.  In a large proportion of cases, it is likely that this travel 

accounts for one-way trips to a destination such as work or school 

but does not account for the return trip. 

In reality, the decision of whether to undertake a trip and if so how it 

is to be undertaken is likely to consider both the outward and the 

return legs of the trip and the costs associated with both legs.  In the 

case of trips impacted by incurring the Congestion charge, only one 

leg will be impacted by incurring the charge, effectively reducing the 

impact (in terms of % cost increase) when accounting for return 

trips. 

In the context on an entire trip (and assuming that the annual 

average costs per impacted household of return trips under the No 

Pricing scenario are approximately twice those of trips undertaken 

over the 6-10am period), the Congestion scheme charge will 

effectively halve the impact on out of pocket costs to a 102% 

increase.  Time savings will double as the network will also be freer 

on the return leg (assuming significant shares of repressed trips are 

not simply retimed).   

The net result is that for households impacted by incurring the 

Congestion charge, the increase in cost over the No Pricing scenario 

is 33% when return trips are accounted for, compared with 70% 

when only 6-10am trips are considered (Table 4.11). 

For trips impacted by changing behaviour, accounting for return trips 

makes little difference to the overall impact in percentage terms as 

vehicle operating and parking costs savings are made on both 

outward and return legs of each trip. Similarly, additional public 

transport fares and time costs are incurred on both trip legs.    
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Table 4.11:  Financial Impacts of Congestion Scheme on Households Impacted by Incurring 

Charge Accounting for Return Trips, 2016 

No Pricing

Annual Average 

Cost per 

Household of All 

Travel (Return 

Trips)

Additional Annual 

Average Cost per 

Household of All 

Travel (Return 

Trips)

Total Annual 

Average Cost 

per Household 

of All Travel 

(Return Trips)

% Increase in 

Costs from No 

Pricing

Out of Pocket Costs

Scheme Charge -$                  2,218$               2,218$              na

Vehicle Operating Costs 930$                 -$                   930$                 0%

Public Transport Fare 804$                 -$                   804$                 0%

Parking Costs 446$                 -$                   446$                 0%

Total Out of Pocket 2,180$              2,218$               4,398$              102%

Utility Costs

Value of Time 3,823$              262-$                  3,562$              -7%

Value of Trips Not Made -$                  -$                   -$                  na

Total Utility 3,823$              262-$                  3,562$              -7%

Total Cost 6,003$              1,956$               7,960$              33%

Impacted by Incurring Charge

Congestion 2016

 

 Spatial Distribution of Financial Impacts to All Households 

Out of Pocket Costs 

It is estimated that out of pocket impacts across all households will 

be highest (in excess of $500 per household per annum) for those 

located immediately inside the Congestion Scheme boundary i.e. 

Westmere, Balmoral, Mt Eden, Epsom, Remuera.  These areas are 

all predominantly suburban (with few centres of employment) and 

furthest from the CBD of all suburbs within the Congestion Scheme 

charging area.  Thus, commuters in these areas will have fewer 

convenient public transport options (due to the predominantly radial 

nature of public transport services from the CBD) and may be more 

likely to incur the charge than change behaviour to avoid it.  For 

those living in suburbs closer to the CBD (and a range of 

employment centres), more options with regards walking, cycling 

and public transport are likely to be available to avoid incurring the 

Congestion charge.  While these households may bear additional 

fare costs these will be small compared to the option of incurring the 

charge. 

A secondary band of out of pocket costs ($200-$400 per household 

per annum) are incurred by those households immediately outside 

the Congestion Scheme charging area boundary, including suburbs 

in Auckland City to the west, south and east of the scheme boundary 

(Pt Chevalier, Mt Albert, Sandringham, One Tree Hill, Meadowbank, 

Orakei, Mission Bay) and in the south of North Shore City 

(Northcote, Birkenhead, Chatswood and Highbury, but excluding the 

Takapuna-Devonport Peninsula). 

A lower level of out of pocket impacts ($100-$200 per household per 
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annum) are felt over much of the remainder of Auckland City and 

North Shore City, and in the northern reaches of Waitakere City.  

Across most of the remainder of the region, the average annual 

impact per household is low ($0-$100) or in the case of many 

suburbs in the south of the region, a small out of pocket benefit 

accrues as a result of reduced vehicle operating or public transport 

costs.  

Figure 4.4:  Annual Average Out of Pocket Costs to All Households, 2016 

 

 Time Costs 

When distributed across all households, time costs are 

predominantly a net benefit across the region, since travel time is 

reduced.  This is due to the overall reduction in vehicle trips under 

the Congestion Scheme resulting in a faster network.  However, for 

much of Auckland City, and in particular suburbs within and on the 

periphery of the charging area border, additional time costs are 

incurred.  These are due to car drivers switching to slower public 

transport or walk/cycle trips and some households choosing to 

suppress trips in order to avoid paying the Congestion charge.  

Figure 4.5:  Annual Average Time Costs to All Households, 2016 
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 Total Costs 

When out of pocket and time costs are combined, it is clear that 

households in the outer suburbs of the Congestion Scheme 

boundary (Westmere, Balmoral, Mt Eden, Epsom, Remuera) are the 

hardest hit financially, incurring annual average costs in excess of 

$400 per annum.  As with out of pocket costs, these households are 

likely to have fewer public transport and or walk/cycle options and 

are therefore more likely to have to incur the Congestion charge.  

Further out, suburbs to the west, south and east of the scheme 

boundary incur the next highest impact ($200-$400 per annum), 

while most remaining suburbs with Auckland City incur a tertiary 

impact ($100-$200 per annum). 

Outside of Auckland City, large areas of northern and eastern 

Waitakere City and northern and eastern Manukau City receive a 

low degree of impact ($0-$100 per annum).  It is of note that with the 

exception of some suburbs to the south (closest to the CBD), most 

suburbs in North Shore City receive a benefit as a result of the 

Congestion scheme.  This is likely the result of frequent, fast and 

reliable public transport options for the residents of North Shore City 

via the busway, and the effectively lower fare levels with integrated 

ticketing.   
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Figure 4.6:  Total Annual Average Costs to All Households, 2016 

 

 

 

 Out of Pocket Costs and the Deprivation Index 

The financial impacts of a road pricing scheme are of most concern 

when the out of pocket impacts are relatively high and the ability to 

pay is low.  As with the Revenue Scheme, ART zones have been 

examined in terms of average out of pocket costs (across all 

households) and the associated Social Deprivation Index
5
 of each 

ART Zone. 

Figure 4.7 shows the spatial distribution of out of pocket costs only 

in combination with the Social Deprivation Index for each ART zone.  

For the purpose of highlighting areas of particular concern, Figure 

4.7 shows only high and medium deprivations ART zones which 

                                                      

5
The New Zealand Social Deprivation Index combines a range of key socio-demographic factors from the 2006 Census and 

derives an overall score of material and social deprivation for a particular area on a scale of 1 (regarded as being least 

deprived) to 10 (regarded as being most deprived or experiencing considerable hardship).  Social deprivation scores generally 

reflect the ability of households in an area to achieve positive outcomes in areas such as health, education and employment.  

Social deprivation scores for each ART Zone within the Auckland Region have been derived as a weighted average of the social 

deprivation scores of meshblocks within each ART Zone.  
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incur high or medium out of pocket costs.  Medium impacts are 

defined as out of pocket costs in the range of $101-$200 per annum 

(average across all households in the ART zone) and high impacts 

are defined as out of pocket costs in excess of $200 per annum 

(average across all households in the ART zone).  Social 

Deprivation scores have been grouped into medium (4,5,6 or 7) and 

high (8,9 or 10) deprivation groups. 

The analysis shows four main areas within the region suffering both 

relatively high levels of deprivation and relatively high out of pocket 

costs under the Congestion Scheme; Rosebank, Waterview, Wesley 

and the eastern CBD.  Among these areas, Rosebank is 

predominantly light industrial and the eastern CBD is a mixture of 

commercial and apartment dwellers – a large proportion of whom 

are students.  Waterview and Wesley, however, are predominantly 

residential and recognised as lower socio-economic areas within 

Auckland City.   

A larger general area covering the central western area of the 

Auckland isthmus is of next most concern, subject to either high 

deprivation and medium impact or medium deprivation and high 

impact.  This is clearly the wider area on which mitigation measures 

must focus. 
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Figure 4.7:  Annual Average Out of Pocket costs to All Households and Social Deprivation 

Index – Congestion, 2016 

 

 Out of Pocket Costs and Household Income 

As the more tangible component of total costs, out of pocket costs 

will play a larger role in determining the public acceptability of road 

pricing.  Out of pocket costs can be contextualised by considering 

additional out of pocket costs as the result of a road pricing scheme 

in relation to household income.  Table 4.12 shows annual average 

out of pocket costs per annum to impacted households as a share of 

net household income (total household income less tax) by 

household type. 

Overall, additional out of pocket costs resulting from the Congestion 

Scheme would amount to 1.8% of the average household income (of 

all households in the region).  For household types with a lower 

average household income (Quintiles 1 & 2) this share tends to be 

higher while for those with higher incomes (Quintiles 4 & 5) shares 

are lower.  Household types faced with out of pocket costs 

representing the highest shares of net household income are 2 

Parent Families Q1-3 (15-29 years; 4.1%, 30+ years; 4.2%) and 

Single Parent Families,  30-49 years, Q1-2 (4.8%).  Household types 
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for which out of pocket costs represent the lowest shares of 

household income are Couples, 15-64 years, Q5 (0.8%).     

Table 4.12: Annual Average Out of Pocket Costs per Impacted Household as a share of Net 

Household Income by Household Type 

Total 1.8%

Single Person 15-29 Yrs Q1-Q5 2.5%

Single Person 30-64 Yrs Q1-Q2 3.7%

Single Person 30-64 Yrs Q3-Q5 1.1%

Single Person 65+ Yrs Q1-Q5 2.8%

Couple 15-64 Yrs Q1-Q3 3.0%

Couple 15-64 Yrs Q4 1.3%

Couple 15-64 Yrs Q5 0.8%

Couple 65+ Yrs Q1-Q5 1.6%

2 Parent Family 15-29 Yrs Q1-Q3 4.1%

2 Parent Family 15-29 Yrs Q4-Q5 1.5%

2 Parent Family 30+ Yrs Q1-Q3 4.2%

2 Parent Family 30+ Yrs Q4 1.8%

2 Parent Family 30+ Yrs Q5 1.2%

1 Parent Family 15-29 Yrs Q1-Q5 3.5%

1 Parent Family 30-49 Yrs Q1-Q2 4.8%

1 Parent Family 30-49 Yrs Q3-Q5 1.7%

1 Parent Family 50+ Yrs Q1-Q5 2.3%

Multi-Family All Ages Q1-Q4 3.5%

Multi-Family All Ages Q5 1.8%

Non Family Household Q1-Q3 3.5%

Non Family Household Q4-Q5 1.2%

Blue denotes less than 50% of total share of household income

Red denotes more than 150% of total share of household income

Congestion, 2016      

 

 

 In combination with the share of households impacted, a profile of 

the number of households impacted and the degree of impact (in 

terms of additional out of pocket costs as a share of household 

income) can be derived.  Table 4.13 shows that for 11.2% of all 

households (almost 60% of impacted households), the additional out 

of pocket impact of the Congestion Scheme is either very low or low 

(2% or less of net household income).  Six percent of all households 

(26% of impacted households) incurs an additional out of pocket 

impact in the range of 3-5% of net household income.  None of the 

defined household types incurs an additional out of pocket impact in 

excess of 5% of net household income (Table 4.13).   
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Table 4.13:  Distribution of Out of Pocket Cost Impacts (as a share of Household Income) 

n %

Very Low Impact (0-1% of H'hold Inc) 10,600        2.0%

Low Impact (1-2% of H'hold Inc) 47,500        9.2%

Medium Low Impact (2-3% of H'hold Inc) 8,900          1.7%

Medium Impact (3-4% of H'hold Inc) 19,800        3.8%

Medium High Impact (4-5% of H'hold Inc) 12,500        2.4%

High Impact (5+% of H'hold Inc) -              0.0%

Total Impacted H'holds 99,300        19.1%

Total Not Impacted H'holds 419,700      80.9%

Total 519,000      100.0%

Congestion 2016
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5 Sensitivity Assessment 

5.1 Scope The analysis of the Revenue Scheme (cordon charge) impacts is 

sensitive to two key aspects: 

c. the underlying estimates of total trip rates outside the 

modelled weekday morning peak, and especially to the 

estimates of weekend travel.   

d. The household sector response to the Revenue charge in 

relation to travel outside the weekday morning peak.  

The implications are discussed more fully below. The sensitivity of 

the results to these issues means that the Revenue Scheme impacts 

in particular are subject to caveats as to the general nature of the 

results, and the effects of key assumptions made in the absence of 

modelled or survey data. 

 

5.2 Base Situation  The estimates of the Revenue charge incidence by location for the 

morning peak and total day are based primarily on the RART 

modelled incidence (7-9am), and the ARC estimates of the total 

charge incidence – based on the 7-9am incidence factored up by 

1.58 times. This factoring up has been applied pro rata across ART 

zones to calculate the Base Case effects, as there is no 

comprehensive modelled data from which to estimate likely charging 

incidence for trips undertaken outside the morning peak period. 

This factor is very important in assessing the overall impact of the 

Revenue scheme.  It is used to estimate the total number of trips 

which incur a charge, and the total number of households likely to be 

impacted by incurring a charge or behaviour change to avoid it.  

Overall, the ARC estimated factor of 1.58 means that around 63% of 

all charged trips are in the morning 7am-9am peak period, with the 

other 37% of charges incurred across the rest of the day. 

Consequently, charging incidence is heavily skewed to the morning 

peak, when the incidence (charges per trip made) is 17.56%. After 

9am, the charging incidence would drop to 1.57%, to produce an all-

day (24 hr) average incidence of 3.72%.  

However, if the actual charging incidence after the morning peak 

period is higher, then the impacts will be greater than shown in the 

Base Case.  The number of households which are directly impacted 

will be proportionately higher, and the spread of impacts may be 

wider, across locations and across the day. Because of the 

uncertainty around the patterns of travel after the weekday morning 

peak period, possible alternative estimates of charge incidence were 
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examined, and the associated impacts identified as a sensitivity test 

for the study.   

 

5.3 Issues The ART AM peak modelling shows that a relatively high share of 

the charge incidence will accrue to households which are located 

close to the Revenue cordon.  Although a high proportion of trips of 

any purpose will potentially incur the charge by crossing the cordon, 

vehicles will only be charged once per day. Therefore, the actual 

charging incidence could diminish rapidly as the day progresses.  

While the number of trips crossing the cordon will be high throughout 

the day, the pool of as-yet-uncharged vehicles will reduce rapidly.   

The Revenue Scheme applies to vehicle travel as distinct from 

household or personal travel, since the charges would apply only 

once per vehicle per day. This would mean that households with a 

single vehicle would incur the charge at a maximum of once per day, 

though a significant number of households have two or more 

vehicles, and would potentially incur one charge per vehicle per day 

(assuming there is no transferability of exemption between vehicles).  

However, the overall outcome will be the combined effect of several 

patterns of incidence. The nature of private vehicle travel is such 

that the majority of charges are likely to be incurred relatively early in 

the day (predominantly in the morning peak), in the course of regular 

trip-making for travel to work, place of education or personal 

business in each household‟s local area.  Vehicles which incur the 

charge once are not further affected by the scheme on that day, and 

the same would apply to many households. This means that if a high 

proportion of households do incur the charge early in the day, then a 

smaller share of total charge incidence will occur later in the day, 

because the pool of as-yet-uncharged vehicles crossing the cordon 

will become progressively smaller.  

This is particularly so for households located near the cordon, which 

are likely to incur the charge early, and have a relatively high 

incidence of (potential) charging simply because a high proportion of 

their trips will cross the cordon.  Households which are located 

further from the cordon will have a lower incidence of potential 

charging, as fewer of their trips cross the cordon.  These households 

are expected to have a lower overall incidence of charging, and are 

likely to incur the charge later over the course of the day (on 

average), rather than predominantly in the morning peak.   

The implication is that locations which have relatively low charging 

incidence – because a lower proportion of their households‟ trips 

cross the cordon – will have a larger pool of potentially chargeable 
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vehicles after the morning peak.  Therefore, after the peak period, 

households which are located further from the cordon will account 

for a progressively higher share of charges incurred, because they 

account for a larger proportion of the as-yet-uncharged vehicles.  

The pattern of how potentially charged trips are distributed among 

households in the community is also important. If a few households 

account for a large share of potentially charged trips - because they 

make many trips per household across the cordon - then the total 

pool of potentially chargeable vehicles/households will be small to 

start with, and rapidly diminish once their vehicles incur the charge. 

On the other hand, if potentially charged trips are distributed widely 

among households in a location, then even if each household makes 

relatively few potentially charged trips, the pool will be larger, and 

the number of potentially charged trips after the morning peak will be 

larger. 

 

5.4 Alternative 
Estimate of Total 
Charging 
Incidence 

For the sensitivity assessment, the focus was placed on overall 

charging incidence among households in each location, within the 

morning peak period (6am-10am), and the number of as-yet-

uncharged households/vehicles remaining after the morning peak, in 

relation to the potentially chargeable trips still to be made. These are 

considered the key factors likely to determine overall charging 

incidence across the course of the day, and the overall factor from 

morning peak to total incidence. 

A „typical‟ charging incidence is depicted in Figure 5.1. Note that the 

graph is conceptual, and does not depict actual or modelled rates 

per household.  

In the graph, the blue line represents the potentially charged trips 

per household.  This number increases in direct proportion to the 

total number of trips made (assuming each trip has a broadly equal 

chance of incurring the charge).  The horizontal axis represents the 

total number of trips per household, and also the passage of time 

across a day. 

The red line depicts the number of actually charged trips. It is initially 

close to the blue (potentially charged) line, because a high 

proportion of potentially charged trips will be actually charged early 

in the day. However, the number of actually charged trips per 

household will increase more slowly than the number potentially 

charged, simply because there is an increasing probability that trips 

made later in the day will be in vehicles which have already incurred 

the charge. As a result, the actual charge rate progressively drops 

further below the potential charge rate. Note that for simplicity, the 
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maximum charge per household is depicted as 1.0, even though 

households with more than one vehicle may incur more than one 

charge. 

Figure 5.1:  Potential and Actual Charge Incidence per Household 
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 This means that, for any given locality, the actual charge incidence 

per household will increase with the number of trips made – up to a 

maximum of 1 charge per household - though at a progressively 

slower rate than the increase in potential charge incidence.   

The graph also shows that where the incidence of charging is 

relatively low, then the potential for further households to incur a 

charge remains relatively high – that is, a relatively high proportion 

of potentially charged trips will be actually charged. This is especially 

so where the total number of trips undertaken per household is still 

low, in relation to the daily total. 

To address this, the overall patterns of modelled charging incidence 

and potential charging incidence have been examined, to 

understand the extent to which trips occurring outside the morning 

peak are made by as-yet-uncharged vehicles.   

5.5 Potentially 
Charged Trips 

From the modelled output, each location (RART zone) was 

examined in regard to: 

1. The % share of trips which potentially incur the charge – ie 
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cross the cordon 
2. The % share of those trips which occur in the morning peak 

period 
3. How those potentially charged trips are distributed among 

households.  

These factors will affect: 

1. The number of trips which incur a charge 
2. The proportion of those trips which are in the morning peak 
3. The number of potentially charged trips occurring after 

(outside) the morning peak 
4. The number of potentially charged trips being made by 

vehicles / households which are as-yet-uncharged for the 
day. 

5. The number of trips made after the morning peak which 
are likely to incur the charge, and thus the ‘factor’ to 
estimate total charged trips (from the morning peak). 

The expected incidence rates and patterns in each RART-zone from 

the modelling were examined to understand the potential for trips 

after the morning peak to incur the charge. If the number of trips 

charged per household in the peak was low, then the pool of as-yet-

uncharged households would be high. Similarly, the number of 

actually charged trips would remain high relative to potentially 

charged trips. 

The sensitivity assessment applied estimates of the numbers of trips 

likely to occur in each period of the day, and the potential charge 

incidence. Since the RART model output does not provide data for 

the whole day, the estimates were based on the HTS survey data.  

RART model O-D information by type of trip and location was used 

to estimate the potential incidence of charging (as to % share of trips 

which would cross the cordon) in the first instance. Car driver trips 

from home were taken as the main indicator of potential charge 

incidence, since the limit of one charge per vehicle would mean that 

charges would be incurred predominantly on the „outward‟ leg of any 

return journey.  

The base figures showed a potential charging incidence of 18.1% in 

the 7-9am peak, which concorded reasonably well with the modelled 

17.56%. 

 

5.6 Whole of Day 
Assessment 

The analysis showed that some 29.6% of potentially charged trips 

are undertaken in the morning peak period of 7am-9am, with 69.4% 

undertaken either before 7am (9.9%) or after (9.9% in the 9am-

10am post peak, and 50.7% in the rest of the day). Among 

potentially charged trips only, the ratio of total trips to 7-9am peak 
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period trips is around 3.3-3.4 : 1. 

Allowing for progressive reduction in ratio of actually charged to 

potentially charged trips in the course of the day (approximating the 

pattern in Figure 5.1), the shares in each period would change, with 

higher shares in the 7-9am period (34.7%) and the pre-7am period 

(11.9%), and lower shares after 9am (Table 5.1).  The adjusted ratio 

of total trips to 7-9am peak trips would be around 2.8-2.9 : 1.  

Table 5.1:  Estimated Distribution of Potentially Charged Trips within the Day (Base and 

Adjusted) 

 

 This distribution a priori implies a higher share of charged trips 

occurring after 9am than reflected in the ARC estimate of 1.58.  

The patterns were examined further,  especially to understand the 

level of incidence within the 7-9am period, in relation to the pool of 

as-yet-uncharged households and potentially charged trips occurring 

after 9am. ART zones (and households in them) were categorised 

according to their estimated charge incidence (mean charged trips 

per household) as at 7am, 9am, 10am and in total. This showed: 

1. The majority of households (90.3%) are located in ART 
zones where the average charged trips per household is 0.2 
or fewer by 9am (that is, up to 20% of households have 
incurred a charge).  A further 9.3% of households are in 
zones where the incidence by 9am is 0.4 or lower, with the 
balance (0.3%) in zones where the incidence by 9am is 0.4 
to 0.5.  

2. This suggests that most ART zones and households would 
have relatively low charging incidence by 9am, and there 
would be a relatively large number of as-yet-uncharged 
households at 9am. 

3. The major share of potentially charged trips undertaken 
after 9am would arise from ART zones where charge 
incidence was relatively low by 9am. This is shown in Table 
5.2: 

a. Of the potentially charged trips occurring after 
9am, some 79.3% would arise from ART zones 
where average charge incidence by 9am was 0.2 or 
lower (that is a maximum of 20% of households, 
had already incurred a charge); 
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b. Of these, some 10.8% would arise from ART zones 
where average charge incidence by 9am was 0.1 or 
lower (a maximum of 10% of households had 
already incurred a charge); 

c. The balance of 20.7% of potentially charged trips 
would arise from ART zones where the average 
incidence by 9am was 0.2 to 0.4 (19.5% of trips), or 
0.4 to 0.5 (1.2% of trips). 

 

Table 5.2:  Estimated Distribution of Potentially Charged Trips post 9am, relative to Charge 

Incidence by 9am  

 

 

 
4. Across ART zones and household groups, the indicated 

patterns are (Table 5.3): 
a.  The level of potentially charged trips per 

household is low (<0.3) to moderate (0.3 – 0.5) for 
most of the modelled area. 

b. Just under 50% of households are in ART zones 
where the estimated charging incidence would be 
0.3 or lower,  with around three-quarters (73%) in 
zones where incidence is 0.5 or lower.  

c. For ART zones where the total charge incidence is 
low (under 0.3), the ratio of actual to potentially 
charged trips remains high, reflecting the relatively 
large pool of as-yet-uncharged households. 

d. As the average charge incidence increases, so the 
ratio of actual to potentially charged trips drops 
rapidly. 

e. Although ART zones where the charging incidence 
is low (< 0.3) do account for about a quarter of 
charged trips, the largest share of charged trips 
(49%) are by households in high incidence zones (> 
0.5 per household). These households represent 
26% of the total, indicating a relatively strong skew. 

f. The maximum average charge incidence would be 
0.7 to 0.8 (70-80% of households incur the charge), 
for a relatively small share of households (6.2%). 
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Table 5.3:  Estimated Distribution of Potentially and ‘Actually’ Charged Trips,  relative to 

Charge Incidence (Total Day)  

 

5.7 Implications The estimates show a pattern where most households are in 

locations (ART zones) where the charge incidence is relatively low 

(under 20% of households) by 9am. Similarly, a relatively high share 

of potentially charged trips undertaken after 9am would be from 

zones where incidence is low, and so the pool of as-yet-uncharged 

households remains high.   

In these situations, there is potential for a relatively high share of 

potentially charged trips after the 7-9am peak to actually incur the 

charge.   

This suggests a factor of 2.5 to 2.9 can be appropriately applied as 

sensitivity analysis, to indicate a higher level of charging incidence 

and impact for the Revenue Scheme. However, we note that, given 

the levels of uncertainty around the actual level of total household 

travel over the weekday (24 hours) and in the weekend, the table 

below should be treated as indicative. 

Table 5.4 shows the difference in the scale of estimated impact 

using a scaling up factor of 2.9.  Estimated trips impacted increases 

from 116,900 to 214,500 and concurrent with this, the estimated 

minimum share of households impacted increases from 20% to 36% 

and the maximum share from 23% to 42%.  
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Table 5.4:  Estimated Trip and Household Impacts Using ARC and MEL Factors for Revenue 

Scheme 

n % n %

Trips Impacted

Behaviour Change 32,100         1% 58,800         2%

Trips Charged 84,800 2% 155,700 4%

Total Trips Impacted 116,900       3% 214,500       6%

Total Trips Not Impacted 3,519,600    97% 3,429,300    94%

Households Impacted

Minimum 102,100       20% 187,500       36%

Maximum 118,100       23% 216,700       42%

 Revenue 2016

ARC Factor (1.58) MEL Factor (2.9)

 

  



 

Page 81 

Appendix 1 
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