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1 Introduction  

Beca has been engaged by Urban Form and Transport Initiative (UFTI) to undertake the economic analysis 

for the short listed UFTI programmes, including the base case programme, as part of the economic case for 

the UFTI Transport Programme Business Case (PBC). The economic analysis includes piloting the Waka 

Kotahi NZ Transport Agency’s Indicative Efficiency Ratio (IER) Tool recently developed.  The IER tool has 

been developed to generate a measure for efficiency that requires minimal information and expertise.  The 

IER tool can be used to generate an efficiency measure when an activity, programme or package does not yet 

have a calculated BCR and is being considered for inclusion in the National Land Transport Programme. The 

IER may also be used as part of a multi-criteria analysis for assessing the efficiency of options at the longlist 

or short list stage in the development of a Programme or Indicative Business Case. The IER Tool is further 

described in Appendix A.  

The economic analysis draws on the UFTI Interim Report (Dec 2019), which was developed in conjunction 

with key stakeholders from across the western Bay of Plenty.  This report outlines the list of programmes 

assessed to best address the challenges and investment objectives identified.  This includes a sensitivity test 

on the “do-minimum,” and the evaluation of two further hybrid programmes of the “rail enabled growth,” 

“connected urban villages” and “two urban centres” programmes.    

The economic analysis is presented using the NZ Treasury and Waka Kotahi Economic Case templates and 

has been aligned with the financial analysis.  Both central government business case templates have been 

used, in order that the analysis can be employed as appropriate for different funding applications.    

2 Purpose 

The purpose of the economic case is to identify the preferred integrated urban form and transport programme 

that optimises value for the funding partners including the Western Bay of Plenty Councils, and the New 

Zealand government. Having established the strategic context for the investment proposal and established a 

robust case for change, this part of the PBC: 

 identifies investment objectives and critical success factors; 

 identifies and assesses the programme options (or trade-offs) for delivering the service needs; 

 identifies a preferred way forward based on the preferred programme. 

3 Investment Objectives 

In determining the investment objectives for urban form and transport, UFTI has taken account of the wider 

central government objectives, such as the Government Policy Statement on Land Transport Funding, as well 

as UFTI partner objectives and the outputs of stakeholder engagement. The investment objectives for the UFTI 

PBC are outlined below in Figure 1 
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new infrastructure.  Waka Kotahi call this the intervention hierarchy and it is a core principle of the Bay of 

Plenty Regional Land Transport Plan and the Government Policy Statement on Land Transport Funding.  

Figure 2 outlines the core principles of the hierarchy and provides transport related examples. 

 

Figure 5-1 Intervention Hierarchy 

Drawing on of this information, a long list of programmes and programme elements were assessed against 

the investment objectives and success factors.  This multi-criteria assessment is summarised in the UFTI 

Interim report December 2019. 

6 The Recommended Preferred Way Forward 

From the long list of programmes, a short list of the better performing programmes has been identified; this 

also allows for the testing of differing urban forms (the top principle for review in NZTA’s hierarchy) supported 

by   a wide range of interventions, to address the investment objectives and transport benefits.  The rationale 

for this is to keep an open mind to possible solutions right through until a preferred programme is developed.  

It is expected that the final programme mix will be a hybrid of the short-listed programmes based around the 

optimal land use.  

The short listed UFTI programmes have been tested and further refined.  A hybrid programme has also been 

tested as described in following sections. 
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7 Programme Options Short List 

A short list of four UFTI programmes was identified in the Interim UFTI Report, including the three highest 
ranking programmes and the base case.  They covered a range of different urban form options, from 
dispersed growth utilising mainly greenfield areas, to intensifying existing urban land use mainly around 
existing centres along public transport corridors, with some options in-between. 

Subsequently, a fifth hybrid programme was developed from the Rail Enabled, Connected Urban Villages 
and Two Urban Centres programmes – with variations tested with and without passenger rail.  Following 
further stakeholder engagement, the programme includes the most realistic scenario of growth areas while 
still retaining the “compact city” concept.  It also includes a second mixed use urban centre around the 
Paengaroa and Rangiuru Business Park sub-region to complement the Tauranga CBD.   

The programmes are described below.  Each description includes: 

 Programme description envisioning the key characteristics of the programme; 

 How people might live, learn, work, and play, and move in the future because of the programme; 

 A programme map outlining the main functional aspects (note - these maps are not an exhaustive 

representation of the programme); 

 A schematic diagram showing the possible place scale, balance of function, and connection to centres.  

Combined, these descriptions and diagrams help to show the main aspects of the envisioned programmes 

and the differences between them.  

The programme descriptions are high level and designed to show an intent of the programme. They are not 

exhaustive and do not show all aspects of the programmes.  Descriptions of the form of infrastructure (for 

example, statements like “grade separating Barkes Corner intersection to prioritise public transport”) are not 

included in the programmes. 

For further information on the UFTI programmes refer to the UFTI Interim report December 2019. 
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Programme 1: Rail-Enabled growth 

Rail-Enabled Growth is a programme based on developing urban ‘villages’ based around the key transport hubs (rail and bus). Additional housing and liveable 

communities are enabled via a mix of intensification and greenfield development (including +15,000 residences over 50 years on the Te Papa Peninsula and a 
mix of development around Te Puna, Te Puke and Paengaroa). High frequency and convenient public transport via passenger rail and bus spines, supported 

by easy active transport, provides access to and through the ‘villages’.   

 

Figure 7-1: Programme 1 – Rail-Enabled Growth 
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Programme 2: Connected Urban Villages 

Connected Urban Villages is a programme based on developing distinct urban villages along core prioritized public transport corridors (and includes +15,000 

residences over 50 years on the Te Papa Peninsula). Convenient and frequent bus services enable access for people travelling between Ōmokoroa-Te Puna-
Bethlehem-CBD-Mount-Papamoa-Wairakei/Te Tumu-Te Puke and from the CBD to Tauriko. The ‘villages’ allow for safe, easy, and short-distance access to 

local shops and services. 

 

Figure 7-2: Programme 2 - Connected Urban Villages 
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Programme 3: Two Urban Centres 

The Two Urban Centres programme is based on the development of the Tauranga centre (including Tauriko), and the new Eastern centre. The envisioned 
programme would develop new communities in Tauriko up to the lower Kaimais and in the East (Wairakei, Te Tumu, Te Puke, Rangiuru) with intensification in 

the Te Papa Peninsula (+10,000 residences over 50 years). A core public transport spine would provide frequent services to connect the two main centres. 

Convenient buses provide access between Katikati and Welcome Bay, and the active transport network enables safe access and improved choice. 

 

Figure 7-3: Programme 3 - Two Urban Centres 
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Programme 4: Dispersed Growth (base case) 

The base case of envisioned Dispersed Growth is based on the continuation of the 85% greenfield:15% intensification development currently occurring. 

Greenfield development would continue east, south, and west, with a moderate amount of intensification, mainly in the Te Papa Peninsula (+3,000 residences 

over 50 years) and Mount Maunganui. New transport connections and commuter bus services would enable increased access during the peak periods. The 

sub-regional community centres and facilities are likely to be found in the main urban area, resulting in increased trips from across the sub-region. 

 

 

Figure 7-4: Programme 4 - Dispersed Growth (base case) 
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Programme 5: Hybrid Programme (base case) 

The Hybrid Programme is based on the development of the Tauranga centre (including Tauriko), and a new Eastern centre in the vicinity of Paengaroa. The 

envisioned programme would develop new communities in Tauriko up to the lower Kaimais, Te Puna to the north, and in the East (Wairakei, Te Tumu, Rangiuru, 

Paengaroa) with intensification in the Te Papa Peninsula (+10,000 residences over 50 years). A core public transport spine would provide frequent services to 
connect the two main centres and villages along the way.  Initially this will be improved bus services, upgrading to passenger rail in the longer term.  Convenient 

buses provide access between Katikati and Welcome Bay, and the active transport network enables safe access and improved choice.  A variation has been 

tested without passenger rail but with further improvements to the bus network. 

 

Figure 7-5 Programme 5 - Hybrid Programme 

Hybrid Programme 
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8 Economic Analysis Methodology  

In undertaking the economic analysis for the different programmes, Beca has endeavoured not to be bound 

by individual urban forms, individual projects or individual modes, but has aimed instead to analyse the 

programmes in a way that focuses more on the interplay between urban form, investment objectives and 

transport benefits.  For example, one of the investment objectives relates to inclusive access, that is, what 

travel time is reasonable for most people to get to key social and economic opportunities (including work, 

education, health care, and supermarkets). The programmes are effectively testing thresholds of 30 minutes 

and 45 minutes against a base case of 60 minutes.  The analysis has then looked at what optimal urban form 

and programme of transport works and services would be required to achieve those thresholds. 

Making use of Waka Kotahi’s Indicative Efficiency Rating (IER) Tool, Beca has used two approaches to 

evaluate the BCR ranges (refer to Appendix A for more details). The IER tool has been developed by Waka 

Kotahi to generate a measure for efficiency that requires minimal information and expertise, therefore the 

inputs have been limited to historical data, project investment objectives and indicative project costs. As such, 

scaling of project benefits has been incorporated in the analysis to account for increasing land use density, 

population growth, and any likely severe congestion for the programme.  

Approach 1 – Analysing the short-listed programmes (including the hybrid) with high-level key 
outcomes and themed activities (e.g. a high-quality public transport bus network) 

Step 1. In discussion with the UFTI team, a range of “themed” activities (including capital costs and 

maintenance) were identified for each of the four short-listed plus the hybrid programmes (using Waka Kotahi’s 

intervention hierarchy, past planning work, and collective experience).   

Step 2.  To maintain consistency, each of the activities (projects and services) for each programme were then 

costed by calculating high-level Rough Order Costs (ROCs), where an ROC is an initial estimate that uses 

prior experience and other non-project data to estimate the “typical” cost of a project.  This was benchmarked 

against the actual costs of activities that have been built or are in service.  In general, reasonable ground 

conditions were assumed, unless advised otherwise, and a cost range of at least +50% and -10%. 

Table 8-.1 Themed Activity Analysis 

Themed Activity Description 
Analysis (to determine ROC 

estimates) 

Roading Infrastructure 

capex (including active 

mode pathways) for all 

programmes 

Typical cross-sections for each 

activity type have been determined 

and costed per km, including: 

 Inter-regional freight routes 

 Bus feeder routes 

 PT priority corridors 

 Park & ride facilities 

 New transport connections 

 High level cost estimations have 

been made for each of the cross-

section types and their calculated 

lengths, modified by high level 

assessment of ground conditions 

and number of structures (e.g. 

bridges) 

 References: 

o New Zealand road cost-

estimators database 

o Auckland Growth cost 

estimates  
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Themed Activity Description 
Analysis (to determine ROC 

estimates) 

Roading opex (including 

active mode pathways) 

Typical maintenance costs  

Rail passenger 

infrastructure capex 

Typical rail cross-sections 

including: 

 Single track line to modern 

standards 

 Double tracking to modern 

standards 

 Train stations 

 Cost estimates have been 

determined in discussion with 

Kiwirail and workshopped with key 

stakeholders. 

 Double tracking has been bench 

marked against cost-estimators 

database of $2.5m/km, excluding 

OLE mast and traction power. 

  

Rail passenger opex 15 min frequency References and benchmarking: 

 Melbourne – 10 lines running 10min 

frequencies mostly $1B to 

operate.  1 full line in Tauranga 

would be $100M p.a. 

 Wellington – for 2 main lines, plus 

Johnsonville line, 150 km cost is 

$105M based on $2020 ($85M p.a. 

in 2014) 

 Tauranga ultimately would be 

running 75km of lines or half that of 

Wellington ie $75M p.a.  This also 

includes track maintenance. 

Net funding required - a 40% recovery 
rate could be expected for this LOS. 
That would mean funding of $45M p.a. 
from NLTF and BOP RC.     

Rail passenger opex 30 min frequency  If Tauranga goes for a rail metro 

system, 30min frequency would be the 

lowest reasonable LOS.  A cost of 

around 40% of 15 min frequency has 

been assumed, given this could be run 

on the existing tracks, hence not so 

much track maintenance would be 

required.    

Net funding required - a 30% recovery 

rate could be expected for this LOS. 

That would mean funding of $20M p.a. 

from NLTF and BOP RC.     
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Themed Activity Description 
Analysis (to determine ROC 

estimates) 

Bus network opex 

(current) 

BOP Regional Council total 

expenditure on PT for 20/21 is 

$27.5M.  This is funded: 

 22% fare recovery $6M 

 NLTF financial assistance 

$11M 

 BOP rates $10.5M 

This covers a fleet of 120 buses 

covering around 6.5M km p.a. (55,000 

km p.a. per bus) for a target pop 

(population) of 300K people.  In 

comparison: 

 Wellington 500 buses, 16M km p.a. 

(35,000km p.a. per bus) for a target 

pop 520K  

 Waikato 100 buses, 5.5M km p.a. 

(55,000km p.a. per bus) for target 

pop 170K 

 Auckland 1350 buses, 55M km p.a. 

(40,000 km p.a. per bus) for 1.6M 

people. 

Bus opex cost (including rolling stock) 

references: 

 Auckland 17/18 - $280M p.a. 

(excluding revenue), 55M km p.a. 

travelled, $5.20/Vehicle Km 

Travelled (VKT) 

 Australasian survey (2012) - $4.2 to 

$7.8 / VKT or $4.2 to $5.4 if Sydney 

is excluded. NZ costs relatively high 

compared with the rest of the world. 

Overall, and increasing to $2020, 

typical rate is $5.5/ VKT 

Bus network opex (Base 

Programme Dispersed 

Growth) 

Allowing for 20min frequency on 

selected main routes (e.g. 

Cameron Road/SH2W/SH2E) plus 

feeder routes. Less services but 

longer distances because of 

dispersed growth.  

This is based on achieving a level of 

service (LOS) provided in Wellington 

when Tauranga reaches similar 

population.  That would mean 

increasing the bus fleet 3-4 times to 

achieve 12-20M km travelled p.a.  Cost 

to do that (based on $5.5/VKT) is $65M 

to $110M, say $90M p.a. on top of 

existing expenditure. 

Net funding required – a 30% recovery 

rate could be expected for this LOS. 

That would mean funding of $85M p.a. 

from NLTF and BOP RC.     
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Themed Activity Description 
Analysis (to determine ROC 

estimates) 

Bus network opex 

(Programme 1 Rail 

enabled growth) 

Allow for 15-20min frequency on 

Cameron Rd, feeder services to 

rail passenger services. Bus VKT, 

say 65% of other options. 

See above. 

Net funding required – a higher 

recovery rate, say 40%, could be 

expected for this LOS. That would 

mean funding of $70M p.a. from NLTF 

and BOP RC. 

Bus network opex 

(Programmes 2 & 3) 

Allow for 15-20min frequency on 

all main routes, including PT 

priority routes, plus feeder 

routes.  Bus VKT similar for Base. 

See above. 

Net funding required – a 40% recovery 

rate could be expected for Prog 2 

(relatively compact city) for this LOS, 

and a 30% recovery rate for Prog 3 

(Two Urban Centres), because of the 

addition distances and time people 

need to travel compared with 

Programmes 1 & 2. That would mean 

funding of $70M p.a. and $85M p.a. 

respectively from NLTF and BOP RC. 

Ferry network opex (with 

terminal leases etc 

included)  

1 ferry, 30min frequency for round 

trip (Omokoroa, Mt Maunganui, 

CBD) 

Moderate sized ferry costs around 

$2000/hr (based on US costs CPI 

adjusted and including depreciation on 

ferry) to run, 8 hours a day.  This also 

covers: 

 Ferry depreciation - Typical ferry to 

buy new, say $5M (20-year life) 

amortised at $250,000 a year or 

$100/hour.  

 Cost of terminals say $1M each 

$3M Amortised $50/hr. 

Total ferry gross opex is $5M p.a.  

Park ‘n Ride hubs Carparking for 300 vehicles with 

an allowance for approach roads.  

 10,000 m2 (based on typical 30m2 

per carparking space and an 

allowance for approach roads) at 

$15-25/m2, assuming drainage is 

straightforward.  

 Typical cost of $200,000 per P&R 

hub 
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Step 3.  Each of the activities was then run through the IER Tool to determine the transport benefits: 

a. Base Case (Programme 4 Dispersed Growth) – the activities from the base case were tested against 

a “Do Minimum” that included committed activities, and activities with good BCRs that are programmed 

over the next 10 years.   

This was done: 

 to check that the transport corridor in question exceeds level of service (LOS) at some stage 

within the next 30+ years and, hence, cannot be analysed by transport modelling.  That is, the 

traffic delay curve will be exponential, and the network performance will become severely 

constrained.  Generally, this has been taken to happen when the current Volume / Capacity 

(V/C) on a key arterial  is above 0.6 and with a population increasing by an average of 2% pa 

(resulting in the V/C ratio will increasing to approximately 1.0 – 1.1, then the peak traffic period 

will expand to around 1.5 hours, and then economic and social opportunities will be lost 

because of the risk of excessive delays);  

 to see that they are the least cost improvement (taking account of both capital and operational 

costs - capex and opex for short). 

b. Programme Options 1 to 3 (plus hybrid Programme 5) – these activities were tested incrementally 

against the Base Case. 

Step 4.  For all of the activities for each programme the cost and benefits were then summed, and an indicative 

efficiency ratio determined. 

Steps 3 and 4 are discussed in further detail in Section 9. A summary of inputs to / assumptions within the IER 

tool is provided in Appendix A. 

Approach 2 – Analysing the transport benefits from differing urban form  

Overseas and New Zealand research has pointed to the infrastructure cost savings and benefits (including 

transport systems, the 3 Waters, community facilities and public realm) of a good quality, compact urban form 

that better integrates place and movement.  This approach looks to use this research to determine cost savings 

and benefits of the differing urban forms for the transport system components only, given our scope was to 

focus on the interaction of urban form and transport systems.  

The research has generally considered the capex and opex savings of compact urban form and Smart Growth 

principles compared with low-density dispersed urban growth.  

Given the differences in NPV costs and benefits between the compact and dispersed urban forms, 

consideration has then been given to what sort of typical best performing programme mixes could be applied. 

(From this point, the IER Tool can be used to determine a programme indicative efficiency ratio rating). 
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9 High-level cost benefit analysis for each approach 

9.1 Approach 1 

An economic analysis of the shortlisted UFTI programmes (including a hybrid fifth programme) was undertaken 

against a ‘Do-Minimum’ made up of a limited number of short-to-medium-term planned infrastructure activities.   

The “Do-Minimum” also includes ongoing increases in public transport and active modes to meet the demand 

of mode shift. The analysis was undertaken piloting the Waka Kotahi’s recently designed Indicative Efficiency 

Rating tool (IER). This is one of the first times that Waka Kotahi’s IER Tool has been used for evaluating 

programmes1. 

Normally the Do-Minimum programme is assessed against the Do-Nothing programme, where the Do-Nothing 

is a basic maintenance only programme, and the Do-Minimum contains some simple, single activity (e.g. 

added capacity on one route). For the UFTI economic analysis, however, the ‘Do-Minimum’ involves multiple 

activities, and is complex, as it needs to deal with a high growth rate in population and transport movements 

within the sub-region. This means the Do-Nothing programme would quickly exceed the capacity of the 

transport systems and do so relatively early in the evaluation period. In a practical sense, there might not be 

“grid lock” but peak traffic periods would become longer, more people might use PT, and economic activity 

could be suppressed because some people would avoid travelling, and goods are more costly to deliver. 

As this is evidenced by the transport model, a Do-Nothing programme cannot be sensibly analysed. For the 

UFTI economic analysis, the IER Tool is not able to “model” this like a transport model. Instead general 

transport planning principles have been adopted to assess when the transport system is at capacity or beyond. 

The Do-Minimum programme is then an attempt to determine the investment needed to enable a transport 

system that over time can accommodate the transport movements expected with growth. As the IER Tool is 

not a model, and uses relatively simplified principles and relationships, the approach applied means that 

determining the true Do-Minimum programme, especially for long term planning horizons is relatively course. 

A summary of the economic analysis using the IER Tool is included in Table 9-1. The benefits are made of up 

from the following categories: 

 Safety benefits. This benefit relates to the road safety benefit through estimated reduction of death 

and serious injury crashes. 

 Access – Active Modes. This relates to the health benefits from any increase in the walking and cycling 

activities.  

 Access – Congestion. This benefit relates to the benefits from congestion reduction, measured through 

travel time changes. 

 Access – Public Transport. This benefit relates to the public transport user benefits, including 

decongestion, PT user benefits and travel time changes. 

 Access – Resilience. This benefit relates to the benefit for providing network resilience, measured 

through the risk on travel times. As all the programmes are assumed to provide for same level of 

resilience, this sub-benefit category has not been assessed specifically for any programme. 

 Wider Economic Benefits. Given the large scale of transport infrastructure investment to support the 

urban form, it is highly likely that there would be some wider economic benefits (such  as productivity 

gains from the agglomeration of people and businesses in such areas as Tauranga’s CBD) and as 
 

1 A spreadsheet was developed to capture the assumptions for costs and benefits. The assumptions for the 

benefits were used as inputs to the IER Tool, as well as capturing the outputs to enable incorporation of 

timing  
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such, this component has been assumed to provide additional 15% of benefits on the Access – 

Congestion and Access – Public Transport benefits. 

The economic analysis has been undertaken based on a 6% discount rate and a 40-year analysis period from 

project construction for each project. In other words, if a project has been assumed to say be constructed from 

Year 20, the analysis period would then cover Year 20 to Year 59.  The discount rate is then applied to take 

into account the time value of money, e.g. a future value of $100 after 1 year would be equal to $94.34 in 

present value.  

The discount rate is used to calculate discount factors for future years according to the formula: 

 where:     
 

 

n is time in years after time zero; and     

i is the discount rate in percent. 

A summary of the economic analysis using the IER Tool is included in Table 9-1.  The analysis shows that the 

Connected Urban Villages programme has a slightly higher efficiency ratio range at 1.2 – 1.6 than the other 

shortlisted programmes.  

The costs presented in the table include additional operational and maintenance costs (across all 

programmes), mainly for the purpose of inclusion as part of the economic analysis. The programme elements 

have broadly been staged (i.e. within first 10 years, 10 to 30 years, and 30+ years) and a default discount rate 

of 6% has significantly reduced the values incurred in the future years.  As such, comparison of the total net 

costs in the table does not give a true picture of the financial costs required, as some programmes will have 

far greater financial costs that happen to be staged in later years. 

1 

(1 + i)n 
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Assumptions 

Do-Minimum 
(PV $m) 

Prog 4 Dispersed 
Growth (Base 
Case) (PV $m) 

Prog 1: Rail 
Enabled Growth 

(PV $m) 

Prog 2: Connected 
Urban Villages (PV 

$m) 

Prog 3: Two 
Urban Centres 

(PV $m)  

Prog. 5 Hybrid of 
Prog. 1-3 

Benefits        

Safety Proportional to population 
growth 

 1 $221m 
 

$ 220m 
 

$220m 
 

221m 

Access – Active Modes Proportional to population 
density or closeness to rail  

 0 $26m $26m 
 

$0m 
 

$26m 

Access – Congestion Proportional to population 
growth, & density or 
closeness to rail  

 470 $711m 
 

$704m $590m 
 

$677m 
 

Access – Resilience  All progs assumed equally 
resilient 

 0 - - -  

Access – Public 
Transport  

Proportional to population 
density or closeness to rail 

 30 $77m 
 

$81m 
 

$54m 
 

$85m 

WEB’s 15% of total benefits  76 $118m 
 

$118m 
 

$96m 
 

$114m 
 

Total Net Benefits 
(PV, $m) 

 Not 
Analysable 

$576m $1,154m $1,149m $960m $1,124m 

Total Net Costs (PV, 
$m) 

 $511m $920m $964m $947m $999m $1,068m 

IER  N/A 0.6 1.2 1.2 1.0 1.1 
Total Costs 
(undiscounted) 

 $1.94b $5.11b $7.81b $5.32b $5.11b $6.87b ($6.03b 
without rail) 

Total Capital Costs 
(undiscounted) 

 $395m $2,141m $2,863m $2,231m $2,140m $3,170m ($2,691m 
without rail) 

IER (construction at 
same time at full 
growth) 

Single year construction at 
full growth  

N/A 0.6 – 1.0 1.3 2.1 1.6 1.9 

IER Range (4% 
discount rate, 
lower/higher growth 
profile) 

 N/A  1.2 - 1.5 1.2 - 1.6 0.9 - 1.3 1.0 - 1.4 

Table 9-1 Indicative Efficiency Ratio (IER) Analysis 
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9.2 Approach 2 

To test the logic of the economic analysis, international and New Zealand research about the cost savings per 

household and benefits arising from more compact urban forms has been used as a broad comparator, the 

values used are shown in Table 9-2. Based on this research the cost saving for transport infrastructure of a 

compact city form when compared to a more dispersed city range from $25,000 - 50,000. When applied to the 

WBOP sub-region with a potential increase of approximately 62,000 additional dwellings the costs saving could 

be $1.5 to $2.5 billion over 50 years or a net present value (NPV) of around $0.75 billion to $2 billion. This 

potential cost saving broadly match the cost difference between the programmes with a more compact urban 

form and those with a more dispersed settlement pattern. 

Reference Indicative cost saving and benefits 

Auckland City Council Research Unit Cost of dispersed urban form up to an extra $80,000 per 

household 

Peter Newman et al, Curtin University Infrastructure cost savings per household of $110,000 PLUS 

transport congestion benefits 

Todd Litman Cost savings of $50,000 to $100,000 per household 

Table 9-2 Indicative Cost Savings for a compact urban form 

10 Assumptions 

Underlying Assumptions: 

 6% discount rate; 

 40-year analysis period starting from first year of expenditure; 

 Project expenditure and benefit profile based on assumed broad timing (1-10 years, 10-30 years and 

30+ years); 

 Project expenditure averaged for the timeframes assumed, e.g. project identified to occur in 1-10years, 

capital costs spread evenly over the first 10 years, with project benefits also assumed to incrementally 

increase over the first 10 years, with full benefits unlocked from year 11; 

 Annual additional maintenance costs of assumed to be 2% of capital costs; 

 30-40% public transport fare recovery assumed for the programmes. 
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11 Summary and Learnings on Methodology 

An economic analysis has been undertaken on the short list of UFTI urban form and transport programmes 

against a Do-Minimum made up of a limited number of short to medium term activities along with ongoing 

increases in Public Transport and active modes to meet the demand of mode shift.  From the initial analysis, 

it has been clear that the key driver of transport benefits is the urban form, with the programmes that have 

greater density achieving greater benefits. For example, the Connected Urban Villages programme is more 

compact than the Two Urban Centres programme. This means that the average journeys to work and 

education are 30% shorter in Connected Urban Villages making active mode and public transport a much more 

attractive choice, and therefore significantly reducing congestion and travel times. 

As anticipated, from the short-listed programmes a hybrid programme (Programme 5) has been developed 

and evaluated.  Programme 5 includes the best value-for-money features from the other programmes and 

incorporates land areas that are relatively unencumbered and hence most plausible for development.  For 

Programme 5, an incremental analysis was carried out on including passenger rail in the longer term (30+ 

years); this has merit.  On that basis, it is recommended that the option for passenger rail at some point in the 

future is kept open.  

11.1 Learnings       

This is one of the first times that Waka Kotahi’s IER Tool has been used for evaluating programmes.  Within 

the IER Tool limitations, the analysis has been useful to quickly test the impact of high-level integrated land 

use and transport programmes, particularly the impact of different urban form. Being able to test the urban 

form is important because for the first time there is a tool that can be used to test the interplay of land use / 

urban form and transport, rather than the other way around. In effect, through the UFTI shortlisted programmes 

and the IER Tool, the transport system is being optimised to support the type of urban form that communities 

and Smart Growth Partners want and are willing to pay for. 

The main limitations of the tool are that: 

 To assess the various programmes that have investment spread over many years, the default discount 

rate (6%) was applied to determine an economic Present Value (PV).  The PV results are significantly less 

than the undiscounted financial costs and hence solely focusing and comparing on the present values of 

cost does not give a true picture of investment required. For instance, reducing the discount rate to 4% 

would increase the Rail Enable Growth programme costs by over $500m (present values). This increase 

is far greater than the other programmes, which increase by between $200m-400m. 

 It provides a high-level economic analysis, with a focus on tangible transport benefits (i.e. not including 

wider economic benefits); 

 The growth in congestion benefits is effectively capped once Volume/Capacity gets above 0.9 to 1.0. This 

means that determining the true Do-Minimum, especially for long term 50-year horizons is challenging.  

Nevertheless, meaningful results are achievable.  (This is similar to transport models where V/C > 1 across 

the network means it is not possible to get sensible result.  The main difference with transport models is 

that the shift to PT and active modes as a result of severe congestion can be more clearly seen.  This has 

to be assumed in the IER Tool rather than modelled); 

 Each programme activity needs to be separately evaluated using the IER Tool.  The results must then be 

compiled in another spreadsheet in order to consider the programme as a whole. This work demonstrates 

that is do-able, though somewhat clunky - although this is something that can be improved in the future. 
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12 Appendix A 

The table below provides a more detailed overview of the IER Tool, including benefits determined, inputs required, rules of thumb and guidance applied.  

Primary Benefit 
Category  

Inputs Required from Users  Rules of Thumb / Guidance to be 
provided (adopted for automatic 
background calculation)  

Potential Source of Guidance / Manuals 

Safety  
(further defined by site 
characteristics, i.e. 
intersection, urban 
corridor, rural corridor 
etc) 

 # of related Death/Serious Injury crashes 
reported in the last five years (i.e. number of run-
off road DSI for run-off road intervention) 

 Range % of crash savings for the 
activity (e.g. range of % savings 
for run-off road treatments) 
Appendix A  

 Crash savings per DSI  
Appendix B  

 Standard Safety Intervention (SSI) 
Appendix C  

 Waka Kotahi’s Economic Evaluation 
Manual (EEM) Crash Compendium 
Appendix D  

 EEM for DSI value 

Walking  Locality (Census meshblock) 
 
 Estimate of % of Census area served 
 
[For larger centres such as Auckland, Wellington and 
Christchurch, the number trips can potentially be 
extracted directly from the strategic active mode 
models that are being developed] 

 # trips established from 
databases and trip rate adopted 

Combined through household survey and 
census units (for number of households 
and number of employees etc) and 
developed through estimation of trips 
generated per household/employee. 
 

Cycling As above 
 
[For larger centres such as Auckland, Wellington and 
Christchurch, the number trips can potentially be 
extracted directly from the strategic active mode 
models that are being developed] 
 
[There is a NZTA study initiated for ex-post economic 
analysis for cycling projects around NZ. The ex-post 
BCRs can potentially be adopted directly without 
further inputs] 

As above As above plus potentially the strategic 
active mode models in larger urban 
centres and ex-post economic analysis 
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Primary Benefit 
Category  

Inputs Required from Users  Rules of Thumb / Guidance to be 
provided (adopted for automatic 
background calculation)  

Potential Source of Guidance / Manuals 

 
Travel time 
(further defined by site 
characteristics, i.e. 
signalised intersection, 
2 lane rural road, 
bus/HOV lane) 

General Vehicles and Freight 
 AADT 
 Site length 
 Existing speed or travel time (available from 

MegaMaps) 
 Likely new speed or travel time 
 
Public Transport 
 Current PT patronage 
 Likely new PT patronage 
 Existing speed or travel time 
 Likely new speed or travel time 
 Current and likely frequency range 
 
 
 

General Vehicles and Freight 
Guidance on change in speed or 
travel time for interventions based 
on AADT ranges for: 
 Rural corridor 
 Urban corridor 
 Intersections 
 Volume / Capacity ratios for 

intersections and links 
 
Public Transport 
Guidance on change in speed or 
travel time for interventions: 
 Bus priority lanes 
 Change in service frequencies 
 Mode shift elasticities and 

benefits from mode shift (for 
increasing patronage) 

Assume and specify range of travel time 
estimation from methods established. 
Further work required to establish the 
range of the delays of intersection by type 
and range of AADT through quick 
modelling exercise 

Reliability Apply inputs from above Reliability benefits assumed as % of 
travel time, i.e. 
 
Up to 15% of travel time benefits for 
urban sites, factorised by the 
volume/capacity of roadway (volume 
derived from user input AADT)  
 
30% of travel time benefits for public 
transport 
 

Reliability is easy to measure but difficult 
to predict. Current prediction process is 
only possible if there are multiple micro-
simulation modelling runs where the 
variability can be calculated and reliability 
quantified. More detailed and likely 
intensive analysis will be required to 
assess the range of reliability benefits for 
different type of activities, given 
particularly that this is also highly 
sensitive to level of congestion. 
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Primary Benefit 
Category  

Inputs Required from Users  Rules of Thumb / Guidance to be 
provided (adopted for automatic 
background calculation)  

Potential Source of Guidance / Manuals 

Resilience Traffic volume 
Time lost due to route blockages 
Probability of event (e.g. 1 in X years) 

EEM travel time value. The 
willingness to pay for unplanned 
disruptions are found to be higher 
than the standard travel time values 
for shorter term disruptions 
 
 

EEM for standard travel time values 
  

Environment Environmental consideration usually assessed on project level and costs for mitigation and adaptation usually included as part of the 
project. The monetised benefits will not be included in this early phase.  

Others Mode shift – covered in other dominant benefits  
User comfort – not primary benefit and covered in other dominant benefits 

 


