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• Focused sessions held with NZ Treasury, NZ Infrastructure Commission, NZ Ministry of 
Housing and Urban Development and the Ministry of Transport on how to measure the 
impacts of uncertainty in June 20235. 

1.3 Core components of the economic assessment  

The overarching approach to the economic assessment within the Corridor Business Case 
(CBC) is set out in Figure 1. A separate value for money assessment for each of the core 
components of the economic assessment has been undertaken, being:  

1. the assessment of only the transport elements of the scheme, and  

2. The assessment of coordinated urban response options to further enhance the 
economic rationale for the project as a combined integrated transport and urban 
investment. 

Both the transport and the urban impacts of the Emerging Preferred Option (EPO) are 
assessed.  Only the transport impacts of the Intermediate Comparator (IC) option are 
assessed, reflecting the capacity of this system to accommodate additional future growth.6  

Note that the urban elements would only be delivered if the transport elements are 
delivered. They are dependent on and incremental to the transport investment. A combined 
assessment for both the transport and urban elements of the EPO is provided to show the 
overall value for money of the project.  

The purpose of this document is to describe the methodology and approach taken to 
conduct the Impacts Appraisal (see orange boxes in Figure 1) across both the Transport and 
Urban Economic Assessments.  Separate detailed methodologies for the social impact 
appraisal and the distributional impact appraisal are provided in the full SDI Report, 
Appendix E-H.

 
5 Refer to Appendix E-E Transport Modelling Summary for further details on the methodology to account for 
impacts of uncertainty. 
6 Refer to Corridor Business Case for details. 
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1.3.1 Impacts appraisal 

The impacts appraisal is undertaken based on a series of inputs including option definitions, 
land use assumptions and changes, and cost inputs.  

The sub-sections below briefly highlight the key considerations and components within the 
other core elements of the economic assessment.  Subsequent chapters discuss each 
component of the impacts appraisal in more detail. 

Reflecting the direction and scope for the CBC7:  

• The transport elements are developed to a Detailed Business Case (DBC) level of 
definition and analysis.  

• The urban elements of the CBC are developed to a minimum of an Indicative 
Business Case (IBC) level of definition and analysis.  

Wherever practical, the economic assessment seeks to use the same impact appraisal 
methodology for both the transport elements and urban elements of the CBC. 

1.3.2 Transport elements option inputs 

Transport options 

Transport options are divided into two categories: the Do Minimum and Do Something: 

• Do Minimum: This articulates the expected future state, including land use and transport 
network outcomes, without ALR. The Do Minimum assumes background growth and the 
delivery of transport infrastructure schemes that have been committed or are considered 
likely to happen in the long-term future.8 No uncommitted transformational transport 
infrastructure schemes are included. For more details see the Technical Memo on Do 
Minimum, Appendix E-A. 

• Do Something (Transport): This comprises two alternative options, ALR’s  merging 
Preferred Option (EPO) and the Intermediate Comparator (IC).9 For more details on these 
options see Phases 1 and 2 of the Optioneering Report, Appendix E-B.  

Transport modelling 

Transport modelling and demand forecasting is provided by the Auckland Forecasting 
Centre (AFC)10 using the Auckland Macro Strategic Model (MSM), a multi-modal travel 
demand model for the Tāmaki Makaurau Auckland region. The approach and a description 
of the model are detailed in the Travel Demand Forecasting Technical Note, Appendix E-E. 

1.3.3 Urban elements option inputs 

Urban response options 

Urban Response options are divided into two categories, Do Minimum and Do Something: 

• Do Minimum: The Do Minimum scenario for the urban elements of the CBC is the Do 
Something (Transport) option from the transport elements assessment. The transport 

 
7 As defined in the Crown Sponsors Expectations Letter to ALR Ltd (7 June 2022) 
8 For more details on the Do Minimum please refer to Appendix E-A Do Minimum Report 
9 For more information on the two short-listed options please refer to the Optioneering Report, Appendix E-B. 
10 Auckland Forecasting Centre 
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elements of the CBC are a requirement for the delivery of the urban elements (as set out 
in the introduction to Section 1.3). It is assumed under this Urban Do Minimum option that 
no additional investment is made in urban infrastructure above the transport elements. 

• Do Something (Urban): Two potential Urban Response Options from the Urban 
Optioneering Process are considered – ALR + Incremental Investment and ALR + Active 
Investment.11 These options consist of two levels (the former lower, the latter higher) of 
urban investment in the ALR corridor above the Urban Do Minimum scenario. Further 
detail on the on the urban interventions is included in Phase 3 of the Optioneering Report, 
Appendix E-B. Urban Response options are only considered for ALR – no Urban Response 
options have been assessed for the Intermediate Comparator. 

1.3.4 Land Use and Transport Interaction (LUTI) 

Investment in infrastructure (both urban and transport) has an important impact on future 
land use. LUTI modelling is a top-down analysis of the population and employment demand 
response to the accessibility changes induced by ALR. LUTI modelling has been undertaken 
to understand the impact that delivering the ALR scheme will have on land use and land 
value in Tāmaki Makaurau Auckland.  

A detailed methodology for how LUTI modelling is undertaken and how it interacts with 
transport modelling and the economic assessment is contained in the Land Use Response 
and Urban Economics Methodology Report, Appendix E-F.12 

1.3.5 Cost inputs 

Costs include the anticipated capital, operating, maintenance and renewal expenditure as 
well as revenue estimates for each of the transport element and the urban element options.13 

1.3.6 Economic assessment outputs 

Benefit-cost ratio (BCR) 

The benefit-cost ratio is a key output of the economic assessment that presents the relative 
difference between the net present benefits and costs for each of the options assessed. This 
ratio is calculated for the transport elements of the CBC in isolation (BCRT) as well as 
combined BCRs for the transport option with options for coordinated urban interventions 
(BCRU). 

Value for money (VfM) statement and Multi criteria analysis (MCA) 

The VfM statement and multi criteria assessment provide a clear narrative description and 
appraisal of how the costs, benefits and other impacts considered through the economic 
assessment support the delivery of the investment objectives as set out in the Investment 
Logic Map (ILM) established in the strategic case.14 

The economic assessment extends beyond the monetised analysis of costs and benefits 
presented in the BCR, to include an assessment of the social, distributional, and other non-
monetised impacts. This VfM statement will summarise the key benefits (monetised and 
non-monetised) and the costs to provide an overall VfM assessment. 

 
11  For more information on the two short-listed options please refer to the Optioneering Report, Appendix E-B 
12  See Appendix E-F Land Use and Transport Interaction Modelling 
13  For more details on the Project Cost Inputs please refer to Appendix E-D Shortlist Options Design Summary 

(including cost estimate report) 
14  For more information on the Investment Logic Map please refer to ALR Strategic Case 
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Option selection is a balanced judgment encompassing the net present social value (NPSV); 
the benefit-cost ratio (BCR); the assessment of overall risk (its likelihood, impact, and cost); 
and decisively important factors such as tourism, foreign/inward investment and socio-
economic challenges, the benefit of which is challenging to quantify.  

1.3.7 Sensitivity tests 

Sensitivity testing is undertaken on key assumptions and inputs to reflect the uncertainty 
associated with the project and future conditions. This includes testing for uncertainty of 
benefits and costs based on the key risks to the project. Key sensitivity tests include: 

• Delayed benefits ramp-up: ALR network demand and the associated benefits ramp up 
over 10 years rather than an expected 2-year ramp up. 

• High Cost (P95): Assessing the project using the P95 cost estimate (compared to the 
P50). 

• Benefit Reduction: A 20% reduction in benefits across all benefit categories. 

• Benefit Increase: A 5% increase in benefits across all benefit categories. 

• Increased cost of carbon and low-carbon delivery methods: A higher value based on 
The Treasury’s CBA  Guidance is attributed to carbon through the whole-life assessment 
of ALR (approximately double the core assessment value). Realistic opportunities to 
deliver lower embodied carbon through delivery are incorporated. 

1.4 ALR impacts framework 

1.4.1 Impacts considered within the impacts appraisal 

Table 1 provides an overview of the impacts considered in the economic case across the 
following chapters: 

• Cost-benefit analysis (CBA). 

• Social impact appraisal (SIA). 

• Distributional impact appraisal (DIA). 

• Qualitative assessment of other impacts (QAOI). 

The table also shows how the impacts link to the following Key Performance Indicators (KPIs) 
in the ILM, which connects the impacts to the strategic case: 

• KPI 1.1: Increased Residential and Employment Density 

• KPI 1.2: Increased Housing and Employment Growth 

• KPI 1.3: Improved Quality of Life 

• KPI 2.1: Reduced Carbon Emissions 

• KPI 2.2: Improved Health Outcomes 

• KPI 3.1: Improved Access to Employment, Education & Health Services Across Auckland 

• KPI 3.2: Increased Public Transport Capacity 

• KPI 3.3: Reduced Travel Times
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journey reliability generates a benefit to users in perceived time savings and/or through the 
creation of demand for the service. 

 

Methodology 

The methodology is outlined below: 

1. General transit feed specification (GTFS) real time data o  Auckland Transport’s bus 
network movements from March 2019 is analysed across the AM, IP, and PM periods.  

2. An overall reliability metric is developed by comparing both the absolute minutes late to 
a specific stop (i.e., both arriving earlier or later than expected) and the runtime delay 
while on the service. 

3. A select link analysis is performed across the ALR corridor to assess the current and 
projected typical public transport travel patterns for expected users of the light rail 
network. 

4. The reliability metric for the routes/corridor segments and time periods of interest is 
computed. 

5. The reliability metric is then mapped for each route/corridor segment.  

6. Benchmark reliability level for future light rail service is determined in each stage of 
implementation. 

7. The difference between current and future variability is applied to the modelled demand 
for each segment of the light rail corridor to estimate the economic benefit for each 
stage based on the equivalent in vehicle times prescribed in MBCM. 

8. March 2019 data is used to align with the MSM model, which uses census forecasts 
(collected in March) to inform travel demand modelling. 2019 data was chosen 
(compared to more contemporary data) to reflect anticipated travel patterns, recognising 
the disruption to travel since COVID-19. Separate changes to work from home patterns 
within the transport model have also been applied to separately reflect overall changes in 
travel demand. 

With regards to the IC surface light rail scheme, a simplified approach was taken to 
calculating the public transport journey reliability benefits. The methodology is as follows: 

1. Using the results for the EPO, calculating the proportion of public transport journey 
reliability benefits relative to overall public transport user travel time savings (by model 
year). 

2. Calculating the unadjusted journey reliability benefits for the IC using actual public 
transport user travel time savings and the proportion calculated in step 1. 

3. Recognising that a surface light rail scheme is more susceptible to disruption, reduce the 
IC journey reliability benefits by a factor of 0.89723. 

Limitations 

This method only examines the benefits of people travelling from or to CC2M station 
locations, along paths that run near to the expected station location. Reliability benefits may 

 
23 Factor based on actual journey reliability of comparable surface light rail scheme in Manchester, United Kingdom 
(KeolisAmey Metrolink Performance 24 July to 10 December 2022): 
https://assets.ctfassets.net/nv7y93idf4jq/hwlwSOop3mrzNtzYz1Off/2d5847c54eba84f3ea2365123a8f766d/Performanc
e_Poster_24_July_to_10_Dec_2022.pdf  
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More in ormation on  UT  Consulting’s methodology is a ailable in a separate report31.  

 Infrastructure cost savings 

Infrastructure and cost savings are potential benefits that can be accrued by facilitating 
greater rates of urban infill over the alternative of greenfield expansion (or urban sprawl). 
Cost savings arise through more efficient provision of infrastructure, like water, power or 
sewerage.  

Methodology 

Benchmark infrastructure costs for brownfield (within the ALR corridor) and greenfield 
development have been calculated based on an assessment of current infrastructure 
provision within the corridor, and publicly available data on other projects.  

By classifying MSM zones as predominately brownfield or greenfield, cost savings are 
calculated based on the changes in overall land use across the region. To ensure a consistent 
substitution of residents between brownfield and greenfield areas, a uniform household size 
is used to avoid misrepresentation of the savings.  

More information on quantifying the incremental in rastructure costs associated with A  ’s 
induced land use change is provided in Phase 3 of the Optioneering Report, Appendix E-B. 
More information on calculating these savings is provided in a separate report32. 

2.2.5 Wider economic benefits 

Wider economic benefits (WEBs) are additional to transport user benefits and are therefore 
quantified separately. WEBs include impacts on productivity, employment, and economic 
output, considering the full welfare impact of a transport intervention. This includes factors 
which may not be captured in the transport market due to failures in other markets, such as 
labour and land markets. 

As per MBCM  .9, “generally, these would need to change the distribution or density of 
households and firms within a major metro area, or deliver significant improvements in 
accessibility between regions, in order for wider effects to arise”. The assessment of WEBs is 
undertaken with the assumption of a dynamic land use change, that is, assuming a land use 
response because of changes to transport accessibility resulting in spatial changes to 
employment (consistent with MBCM guidance). 

More in ormation on  UT  Consulting’s methodology  or calculating land use change is 
available in a separate report33.  

Table 15 lists out all WEBs assessed as part of this economic appraisal. These are explained in 
more detail in the following sub sections. While the first three impacts – agglomeration, 
imperfect competition and increased labour supply – are based on MBCM guidance and 
were included in the IBC, this methodology has included a new type of WEB based on 
international best practice. Movement to more productive jobs is mentioned in the MBCM 
guidance, although no specific method to calculate this benefit is provided. 

 
31 See Appendix E-F Land Use and Transport Interaction Modelling 
32 See Appendix E-F Land Use and Transport Interaction Modelling 
33 See Appendix E-F Land Use and Transport Interaction Modelling 







  

34 
 

weighted GCs by journey purpose for both car and PT and employment in each scenario 
based on Equation 5. 

Equation 5: Effective density estimation 

 

An agglomeration elasticity is then applied to the change in effective density (ratio of 
effective density in Project Option to effective density in Do Minimum) to derive the 
productivity uplift. A weighted average elasticity is calculated in each zone based on the 
share of employment (Equation 6).  

Equation 6: weighted average agglomeration elasticity by AFC MSM zone 

 

Once the productivity uplift by zone is obtained, this is multiplied by the total GDP in each 
zone to obtain the agglomeration benefit. The total agglomeration benefit is the sum of the 
agglomeration benefit in each zone.  

 Imperfect competition 

Imperfect competition benefits are the impact of transport infrastructure-induced increases 
in output in sectors with price cost margins. 

Methodology 

The methodology for estimating impacts on imperfect competition is to apply 10.7% of the 
business user benefits, as specified in section 3.12 of the MBCM guidance. The formula 
specified in the guidance is shown in Equation 7. 

𝐸𝐷𝑖 𝑆 = ∑ 𝐸𝑗 𝑆  / 𝐴𝐺𝐶𝑖𝑗 𝑆 𝑗  

where:  

• ED is effective density.  

• E is employment 

 

𝜀𝑖 = ∑ (𝜀𝑖 𝑆 × 𝐸𝑖 𝑆 𝑆 ) / ∑ 𝐸𝑖 𝑆 𝑆  

where:  

• ε is agglomeration elasticity 

• E is employment  

The calculations are undertaken at MSM zone level following this formula: 

𝛿𝑃𝑅𝑖 = (𝐸𝐷𝑖 𝑂𝑃𝑇 / 𝐸𝐷𝑖 𝐷𝑀) 𝜀𝑖 − 1  

where:  

• δPR is relative increase in productivity.  

• OPT is option.  

• DM is Do Minimum.  

• ε is agglomeration elasticity. 

• i is zone. 

Once the productivity uplift by zone is obtained, this is multiplied by the total GDP in each zone to obtain 

the agglomeration benefit. The total agglomeration benefit is the sum of the agglomeration benefit in 

each zone.  
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Equation 9: Move to more productive jobs calculation. 

 

The following will used as inputs to calculate M2MPJ: 

• Do minimum employment from AFC MSM model. 

• Project option employment from LUTI by travel zone. 

• Median income per job by travel zone, calculated using 2018 Census data. 

• GDP per worker estimates.  

Limitations 

This methodology relies on the estimation of median income per job by travel zone. No 
official productivity differentials are provided by the MBCM40. 

2.3 Project costs 

Aligned with the overarching approach to economic assessment (see section 1.3). 

2.3.1 Transport elements costs 

Transport costs refer to the costs associated with the development and operations of the 
transport scheme, including consideration of changes to the wider transport network.  

 Capital costs 

The capital cost estimates, and construction timelines are for each of the project options, 
these inputs and the methodology for cost estimation is outlined in detail in the Cost 
Estimators Report41. These costs also include the associated property acquisition and 
management costs. In compliance with the MBCM guidance, P50 costs are selected to be 
modelled in the economic appraisal. No real terms construction increases have been 
considered in the economic appraisal.  

 
40 Income data is used as recommended in the Waka Kotahi (2020), Transformative Transport projects (Dynamic 
WEBS and land use benefits and costs) 
41 See Appendix E-D Shortlist Options Design Summary (including Cost Estimate Report) 

GDPA,f= GDPW B,f ∑ (Ei A,f- Ei B,f) PIi 

WI2f= 𝜏1 * GDPA,f 

where: 

• GDPA,f is the movement to more/less productive jobs impact of the alternative case (A) compared 

with the base (B), to be calculated. This will vary depending on the forecast year 𝑓. 

• GDPW B,f  is the national average GDP per worker in the base case B. This will vary depending on 

the forecast year f 

• Ei  is the total employment for each area i in the base (Do Minimum) B and alternative (project 

option) A case. 

• PIi  is the zonal productivity differential per worker in each area i. This is calculated by using 

median income per job in each travel zone.  

• WI2f  is the welfare associated with the move to more/less productive jobs 

• 𝜏1 is the tax take on the move to more/less productive jobs, currently estimated to be equal to 30% 

 
















