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Executive Summary

Hamilton City Council (HCC) is essential in planning and promoting city growth. In line with the
National Policy Statement on Urban Development (NPS-UD), HCC regularly assesses housing
capacity through Housing and Business Capacity Assessments (HBA). A key assessment
evaluates Commercially Feasible Capacity (CFC) using the Plan-enabled Capacity Model (PECM)
and the Commercial Feasibility Model (CFM). These models support urban and infrastructure
planning, enhance strategic decision-making, reduce costs, and provide insights into regional
growth, aligning with HCC'’s strategy of “Embracing Growth” and improving residents’ well-being.

Developed in 2022 and peer-reviewed by Market Economics, the CFM is crucial for urban
planning. It estimates the number of commercially feasible dwellings over time, simulating the
development process of a profit-driven developer. The model considers District Plan provisions,
engineering constraints, external costs, and sales prices, informing the additional dwelling
capacity thatis commercially feasible for development.

The CFM has been updated to reflect recent market conditions using PEC outputs under the
revised Plan Change 12 (PC12), which includes updates on zoning and building envelope
parameters and considers Flood Hazard Area and Depression Area impacts to support Plan
Change 14 (PC14). This report is prepared to present the CFC results over the 2024-2053 period
using the updated CFM to support PC14’s work and hearings by using the revised PC12 provisions
across four scenarios:

Baseline Scenario: Using the raw revised PC12 plan-enabled capacity without Flood Hazard
Area Hazard Area and Depression Area layers, showing 72,700 commercially feasible dwellings
over the next 30 years (33% of plan-enabled capacity).

Scenario 1: Considering Flood Hazard Area impacts, reducing commercially feasible capacity to
68,200 (-4,500) over the 2024-2053 period.

Scenario 2: Considering Depression Area impacts, reducing commercially feasible capacity to
71,000 (-1,700) over the 2024-2053 period.

Scenario 3: Accounting for both Flood Hazard Area and Depression Area impacts, resulting in the
lowest commercially feasible capacity of 67,200 (-5,500) over the 2024-2053 period.

The results indicate that Flood Hazard Area and Depression Areas possible treatments impose
additional costs on project expenses, potentially affecting feasibility outcomes by delaying
projects. On average, these treatment costs add 6% to the total development cost, potentially
delaying projects if profit margins are insufficient to cover the costs. Ceteris paribus, feasibility
outputs indicate that treatment costs can delay feasibility by 7-14 years if the original profit
margin prior to the introduction of Flood Hazard Areas or Depression was below 27.2%.

In summary, the updated CFM fits the purposes of this study, offering valuable insights for the
Urban and Spatial Planning team to make informed decisions and support PC14. However, due
to the volatility of the housing market, influenced by factors such as supply and demand, costs,
prices, and economic changes, the results of the current analysis may not fully capture actual
market behaviours, particularly for non-profit-driven developments. Despite fitting the purposes
of this study, these results should be used with caution for other purposes and supplemented
with additional information if available.
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Plan-enabled Capacity

Plan-enabled Capacity Model

Infill Redevelopment Development Scenario
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1. Introduction

1.1 Background

Hamilton City Council (HCC) plays avitalrole in planning and promoting city growth. The National
Policy Statement on Urban Development (NPS-UD) mandates local authorities to regularly
assess housing capacity through Housing and Business Capacity Assessments (HBA). One of
these assessments evaluates Commercially Feasible Capacity (CFC) using plan-enabled
dwelling capacity inputs from the Plan-enabled Capacity Model (PECM) and the Commercial
Feasibility Model (CFM). These models are integral to HCC’s Growth Modelling Environment,
which supports various urban and infrastructure planning processes, including improving
strategic decision-making, reducing costs, and providing better insights into regional growth. This
aligns with HCC’s strategy of “Embracing Growth” and improving Hamiltonians’ well-being.

HCC’s Commercial Feasibility Model (CFM) is a key tool for urban planning and decision-making.
CFM estimates the additional number of commercially feasible dwellings per plan-allowed
typology at different points in time for various development scenarios. The model attempts to
simulate the process a private, profit-driven developer takes to develop and sell completed
dwellings in accordance with the parameters set by District Plan provisions, engineering
constraints, and accounting for other external costs and sales prices. Therefore, the results from
the modelinform the additional dwelling capacity that is commercially feasible for development,
known as commercially feasible capacity.

CFM was developed in 2022 and peer-reviewed by an industry-known consultancy. The modelis
being monitored for improvement and updated upon requests from users. It is constructed using
a combination of prepared relational data, spatial data, and a series of data transformations to
process the inputs and perform a sequence of calculations using a model leveraged by R Scripts
that meets the requirements of the NPS-UD feasibility calculation. The model tests CFC on a
parcel level and provides City Planners with the flexibility to perform plan evaluations with
appropriate aggregation.

However, the output from the model does not necessarily imply that all feasible parcels will be
developed, nor that all unfeasible parcels will not be developed. The model can only represent a
subset of the market mainly driven by profit but not the whole market, which would include other
non-profit-driven sectors, such as the public sector and individual homeowners.

1.2 Purposes of Report

Upon the request from the Urban and Spatial Planning team, CFM has been updated to reflect
the recent market condition using PEC output run under the revised Plan Change 12 (PC12)’,
which proposed a number of updates on zoning and building envelope parameters, and also
considers both Flood Hazard Area and Depression Area impacts? to support Plan Change 14
(PC14). While Flood Hazard Areas can impact both the capacity and feasibility of the
development, Depression Areas do not require displacement but management action that

1 For details, refer to Technical Report HCC Plan Enabled Capacity Model: Revised Plan Change 12
2 For details about Flood Hazard Area and Depression Area, refer to Overland Flow Path and Depression Area Mapping for Hamilton
City prepared by WSP.

Page 1

‘ Hamilton Plan Change 14 - Section 32 report

Appendix 10

Te kaunihera o Kirikiriroa



imposes additional costs on the development. Therefore, to understand the impacts of both
Flood Hazard Area and Depression Area on feasibility, this report is prepared to present the CFC
results from the updated CFM for PC14 using the revised PC12 provisions with four different

scenarios:

Table 1 CFM Scenario Testing for PC14

Scenario

Input

Definition

Baseline
Scenario

Revised PC12

This scenario calculates CFC using revised
PC12 dwelling capacity without adding a Flood
Hazard Area or Depression Area layer.

Scenario 1

Revised PC12 + Flood
Hazard Area Layer

This scenario calculates CFC using revised
PC12 dwelling capacity filtered with a Flood
Hazard Areas layer which reduces the dwelling
capacity due to the removal of land area
affected by flooding. The Flood Hazard Area
treatment cost is added to the calculation
when the Flood Hazard Area intervention is
required.

Scenario 2

Revised PC12 +
Depression Area Layer

This scenario calculates CFC using revised
PC12 dwelling capacity by adding Depression
Area treatment cost to the calculation when it
isrequired (considering a higher freeboard level
for all properties affected by Depression
Areas).

Scenario 3

Revised PC12 + Flood
Hazard Area and
Depression Area Layer

This scenario calculates the CFC using the
revised PC12 dwelling capacity considering
both Flood Hazard Area and Depression Area
impacts. Only the more dominant and severe
impactis considered in the calculation. That is,
if the Flood Hazard Area Hazard Area impact is
greater, the revised PC12 PEC with the Flood
Hazard Area layer is used and the treatment
cost is added; conversely, if the Depression
Area impact is more severe, the revised PC12
PEC with Depression Area layer is used and the
cost of hypothetical freeboard level to manage
the Depression Areas is added into CFM.

‘ Hamilton
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1.3 Structure of Report

Chapter 2 provides an overview of the methodology framework, including the model formula,
calculation process, application of Flood Hazard Area and Depression Area layers, update points
and other assumptions, and input data and scenario testing used in this model run. Chapter 3
highlights key results for each scenario, followed by a result comparison discussion, treatment
cost impact on development cost and delays in feasibility. Chapter 4 concludes the findings.
Finally, Chapter 5 underlines the key limitations in this model run.
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2. Overview of Methodology Framework

2.1 Model Formulas

The Commercially Feasibility Model (CFM), a downstream model after the Plan-enabled Capacity
Model (PECM), produces Commercially Feasible Capacity (CFC) on a parcel-level and annual
level. CFC outputincludes parcel ID, units per typology, location, zone, earliest feasible year, and
subsequent feasibility, with a flexibility of adjustment based on users’ requests. The tested
development scenarios, informed by the revised PC12, include Infill Subdivision Capacity
(additional dwellings on vacant urban parcels), Infill Redevelopment Capacity (additional
dwellings after demolishing existing ones and redevelopment on entire parcels), and Greenfield
Capacity (large vacant parcels in Greenfield areas). Each scenario uses different input variables
and assumptions but follows a similar testing procedure.

As mentioned earlier, the modelis used as an assessment of the ability of typical profit-motivated
developers acting within normal commercial parameters to deliver within extant planning
constraints. The model calculation focuses on the analysis of the developer’s profit, i.e., the
expected total sales price of the development minus the total costs of undertaking the
development. If the resulting profit margin meets or exceeds the ‘feasibility threshold, the tested
dwellings are considered to be ‘commercially feasible’.

For the present modelling environment, the adjustable feasibility threshold has been set at 20%
for all typologies except 25% for apartment. This threshold is generally an average margin that is
likely to be adopted in the CFM literature and suggested by NPS-UD, while some development
may occur at a lower or higher margin. Technically, the profit margin can be adjusted based on
the users’ requirements to reflect the market conditions and developers’ intentions. Equation (1)
to (4) illustrates the details of the CFM equation:

j k
Development Cost: Costyy =n Z Costly ¢ + Z CostPy (1)
a=1 b=1
Sale Price: Sale,; =nxSale; (2)

Sale, — Costy;

Profit Margin: Profit Margin = (3)

Costy ¢
where p denotes parcelID, t is year t, n denotes the number of dwelling units per parcelp, Costl,
denotes the dwelling-level cost for variable a, CostP, denotes the parcel-level cost for variable b.
Sale; denotes the sale price per dwelling unit. Costy+ and Salep’t denote the development cost
per parcel and sale price per parcel, respectively.

If Profit Margin,, = feasibility threshold (20% or 25%), parcel p is considered feasible at
yeart.

For feasibility in future years, the feasibility calculation of a non-feasible parcel at year t will be
iterated with inflation factoring to find out which year it will become feasible as explained by
Equation (4):
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T T
(1+75.) Saley oy — Yin=1(1+ 7)) CoSty ey
m=1(1+ 1) Costr yr

(4)

Profit Margin, ;v =

where T is the number of years that the parcel will be feasible given Profit Marging, .7 =
20% (25%) atyear t + T, m is the cost variable 1,..., z, 1, is the inflation rate for sale price at
year t, 1, is the inflation rate for cost variable m (either CostI or CostP).

The model calculates the profit margin per parcel level on a yearly basis for all typologies and
identifies the year that parcel becomes feasible per typology and continues calculation for the
subsequent years using inflation variables.

2.2 Calculation Process

This diagram illustrates a summary of the methodology framework of CFM testing®. The test is
conducted per typology per parcel level, meaning that all typologies will be tested on each parcel

as long as they are enabled by the plan. A high-level overview of the CFM is outlined in the flow
chartin Figure 1.

MNumber of Parcek and ID

Number of Additional Dwellings
District Plan/Plan Plan-enabled Subud S‘\‘:
S ) —1 Zone and Location Group
Change Capacity Outputs DC Caschment

Flood Laver
Depression Larer

l 2

Inpur Variable Calcularion Feasibility Testing Feasibility Ourpurs

Typology, Floos Acea, Profit Marpin == Feaubiley
Building Siw Coverage, and Land Area Theeshold

Sale Cost
Calculation — Calculation

[

Feasibility 7

53]
=

Feasibility
Calculation

anstmetion Cost
Land Cost i
Connection Costs

i Preparmion Coss |

Cost Infladon

I fation :
Council Fees Sele Toflacion
Professional Fees H i

Fnancing Costs |
Contngency Cost |
H Flood Cost H
Depression Cost

Figure 1 Commercial Feasibility Model Approach Diagram

Step 1: Collecting plan-enabled capacity outputs and spatial information: the outputs from
PECM are collected and used to advise the maximum number of dwellings enabled on each land
parcel for feasibility testing. The outputs must contain the following information: number of

3 For detailed methodology, refer to Design Document Hamilton City Council- Commercial Feasibility Model: Conceptualise Design
Approach
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parcels and ID, number of new additional dwellings by plan-enabled typologies, suburb or SA2
name, zone and location group, and Development Contribution (DC) catchment. The spatial
information is very important in selecting the appropriate cost and sale functions for each parcel.

Step 2: Input variable calculation: the information in Step 1 will be used to calculate costs and
sale price per dwelling and then multiplied by the number of units per parcel ID to get parcel-level
costs and sale price. In the calculation, other global parameters are very crucial in determining
the specific costs and sales apart from the spatial information; they are location, DC catchment,
typology, floor areas, building site coverage, and land area.

Step 3: Feasibility testing: all the costs and sale price will be calculated on the parcel level by
typology, so the feasibility can be tested on parcel-level information. This step is mainly to answer
whether the profit margin at the current year is equal to or larger than the feasibility threshold
(20% or 25%) based on output from the calculation formula explained in Equation 3.

Step 4: Feasibility output: if the testing result from Step 3 indicates that the profit margin per
parcel ID in the current year equals to or larger than the feasibility threshold, the parcel and the
number of dwelling units are considered feasible for development in the current year.

Step 5: Future feasibility calculation: in this step, the future feasibility is tested on both feasible
parcels and non-feasible at the current year t; the feasible parcel per typology at year t will be
tested in the subsequent years even after the parcel becomes feasible. Future feasibility testing
isthe calculation of feasibility in the subsequent year by factoring assumed inflation rates on both
the various costs and sale price equations (See Equation 4). If future feasibility testing shows that
the profit margin equals to or larger than the feasibility threshold at year t+T, the parcel will be
considered feasible atyear t+T. Itis noteworthy that if the difference between the sale growth rate
and cost growth rate remains constant, the feasible parcel will remain feasible in the subsequent
years.

The illustration of the CFM calculation process above represents the general procedure while it
is subject to change according to scenario testing. For example, PC14 requires Flood Hazard Area
and Depression Area layers, so the calculation will add Flood Hazard Area and Depression Area
treatment costs* to the calculation.

2.3 Applications of Flood Hazard Area and Depression Area Layers in CFM

There are two layers added to CFM for PC14 modelling: the Flood Hazard Area layer and the
Depression Area layer. Each of them has a wide array of applications and assumptions.

2.3.1 Plan-enabled Capacity and Treatment Cost Application

This section explains how the plan-enabled capacity and treatment cost are applied across
scenarios as mentioned in Table 1.

While the Flood Hazard Area can impact both the capacity and feasibility of the development, the
Depression Area does not require displacement but rather requires management actions that
impose additional costs on the development. In this case, the plan-enabled capacity layers are

4 For details about flood management costs, refer to Flood Hazard Management Feasibility Study: Feasibility Level Cost Option
Report prepared by Beca Limited
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used differently across the scenarios. For treatment costs, both Flood Hazard Area and
Depression Area treatment costs use the same reference values from Beca’s report, but the latter
varies depending on the elevation level requirements. This can be explained in Table 2.

Table 2 Plan-enabled Capacity and Treatment Cost Applications across Scenarios

Considered

Scenario onsicere Plan-enabled Capacity Treatment Cost
Impacts

Baseline N/A Revised PC12 N/A

Scenario

Scenario1 |Flood Hazard Area | Revised PC12 with Flood | Flood Hazard Area
Hazard Area layer treatment cost

Scenario2 |Depression Area Revised PC12 Depression Area
treatment cost

Scenario 3 |Flood Hazard Area | Revised PC12 with Flood | Depends on which oneis
and Depression Hazard Area layer more severe.
Area

Baseline Scenario uses the Revised PC12 PEC without considering any Flood Hazard Area and
Depression Area impact. Scenario 1, which considers only Flood Hazard Area impact, uses the
revised PC12 capacity with the Flood Hazard Area layer added and applies the Flood Hazard Area
treatment cost when Flood Hazard Area intervention is required. Scenario 2 uses the revised
PC12 capacity with the Depression Area layer as the plan-enabled capacity input and applies the
Depression Area treatment cost when Depression Area intervention is required. Finally, Scenario
3 uses the revised PC12 with the Flood Hazard Area layer and applies the treatment cost
depending on the severity compared between Flood Hazard Area and Depression Area. If the
Flood Hazard Area treatment requirement is greater than for Depression Areas, the Flood Hazard
Area treatment cost will be applied, and vice versa.

2.3.2 Flood Hazard Area Layer:

Flood Hazard Area layer refers to the model layer that considers the impacts of Flood Hazard Area
hazard on the developments. There are a set of assumptions used when implementing the Flood
Hazard Area layer:

o A Flood Hazard Area layer can impact dwelling capacity if the parcel is affected by
flood. Areas within the parcel covered by High and Medium Flood Hazard Area are
considered undevelopable, while areas covered by Low Flood Hazard Area are
considered 50% suitable for development.

e For parcels covered by Low Flood Hazard Area (50% suitable for development), flood
intervention is required if Flood Hazard Area coverage percentage is greater than
(100% - site coverage percentage) where Flood Hazard Area coverage percentage
equals (low flood area/2)/developable area) times 100.
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For parcels (where apartment typology is enabled) required Flood Hazard Area
intervention, the capacity for apartments in CFM has been reduced by one story as
the ground floor is assumed uninhabitable.

When a parcelrequired Flood Hazard Area intervention, Flood Hazard Area treatment
costwill be applied to all potential buildings in the entire parcel regardless of whether
they will be built on Low Flood Hazard Area or not.

Flood Hazard Area treatment cost will be only factored into the ‘ground floor area’
(building footprint) as the build cost used in the model (sourced from QV) has already
considered different build costs per m? rate for buildings with different numbers of
stories.

For apartments and terraced houses, the ground floor is sacrificed if Flood Hazard
Area intervention is required. This means plan-enable capacity for apartments is
reduced for the sacrificed ground level.

The Flood Hazard Area treatment cost for the 1,000 mm elevation® level is used for all
affected parcels following directions from the Urban and Spatial Planning team. The
table below explains how the Flood Hazard Area treatment costs are applied across
the development types:

Table 3 Flood Hazard Area Treatment Cost Applications

X X Elevation Selected BECA
Typology Infill Greenfield Levels Estimates
Detached Type 4 for all No Flood Hazard 1,000 mm P5+10%
development Area treatment is Contingency/Risk
sizes considered as
infrastructure in
Duplex Type 4 for all Greenfield will 1,000 mm P5 + TIO% .
d_evelopment need to address Contingency/Risk
S12€S Flood Hazard Area
Terraced House | Type 6 for all and Depression 1,000 mm | P5+10%
development Area hazards when Contingency/Risk
sizes they are putin
place
Multi-story Type 6 for all 1,000 mm P5 (no
apartment development Contingency/Risk
sizes (ground considered as 30%
flooris is already
sacrificed) considered in the
original CFM)

5 For details about flood management costs, refer to Flood Hazard Management Feasibility Study: Feasibility Level Cost Option
Report prepared by Beca Limited

Hamilton
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2.3.3 Depression Area Layer

The Depression Area layer refers to the model layer that considers the impact of flood depression
hazard on developments.

The Depression Area layer is implemented with a number of assumptions as follows:

o The Depression Area layer does not remove the dwelling capacity in general but
shows whether the intervention is required thus affecting the feasibility of the
development.

e No Depression Area intervention is required if Depression Area coverage percentage
is less than (100% - site coverage percentage) where Depression Area coverage
percentage equals (Depression Area)/developable area) times 100.

o Flood Hazard Area treatment cost rates from Beca estimates were used to represent
the Depression Area treatment cost rates.

e Similar to Flood Hazard Area layer, in CFC, apartments in Depression Area scenario
have ground floor sacrificed when Depression Area level exceeds ground elevation
2,000 mm or more.

e Unlike the Flood Hazard Area layer, the Depression Area layer has different elevation
requirements. Each parcel will have different elevation levels depending on the
severity of the Depression Area, so the Depression Area treatment cost applied in the
calculation varies accordingly. Table 4 and 5 explain how the Depression Area
treatment costis applied.

Table 4 Depression Area Treatment Cost Applications

X X Elevation Selected BECA
Typology Infill Greenfield Levels Estimates
Detached Type 4 for all No Depression Varied P5+10%
development Area treatment is Contingency/Risk
sizes considered as
infrastructure in -
Duplex Type 4 for all Greenfield will Varied P5 + TIO% .
d.evelopment need to address Contingency/Risk
S12€S Flood Hazard Area
Terraced House | Type 6 for all and Depression Varied P5+10%
development Area hazards when Contingency/Risk
sizes they are putin
place
Multi-story Type 6 for all Varied P5 (no
apartment development Contingency/Risk
sizes (ground considered as 30%
flooris is already
sacrificed) considered in the
original CFM)

Plan Change 14 - Section 32 report
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Table 5 Elevation Levels Application for Depression Area Treatment Cost

Depression Area Depth Groups (mm) Elevati::el;e-l\_l:al:t?npepr:itegof:tr (I;)nerzl)'ession
0-500 500
501-1,000 1,000
1,001-1,500 1,500
1,501-2,000 2,000
2,000 above® 2,000 Above

2.3.4 Impacts of Flood Hazard Area and Depression Area on Development

Capacity and Cost

Adding Flood Hazard Area and Depression Area layers onto CFM can impact CFC through two
channels:

1. Impacting development capacity due to capacity reduction
2. Increasing the development cost.

First of all, the plan-enabled capacity used in the CFM is reduced from the raw PEC output due to
sacrificing the capacity on the ground floor of the apartment to address the Flood Hazard Area
and Depression Area impacts. Table 6 explains the number of stories of apartments that are
tested in CFM, and this determines the total number of dwelling capacities per apartment tested.
For Central City Zone, the ground floor is generally retail, so it is assumed to be sacrificed when
there is intervention required for Flood Hazard Area and Depression Area impact.

Table 6 Number of Stories Tested in CFM for Apartment Typology

Without Flood Hazard Area With Flood Hazard Area
Hazard/Depression Area Hazard/Depression Area
Zone Layers Layers
3 Stories | 5 Stories | 8 Stories | 3 Stories | 5 Stories | 8 Stories
Medium Density 3 5 0 2 4 0
High Density 3 5 8 2 4 7
Central City 0 4 7 0 4 7

5 The Beca report does not provide costs for elevation levels above 2,000mm for Type 4. However, it includes costs for 2,500mm for
Type 6, which has the same cost rate as 2,000mm. Therefore, any elevation levels above 2,000mm are assumed to have the same
Depression Area treatment cost rate as 2,000mm.

=
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Apart from development capacity reduction, another impact on feasibility is the development
cost. If a parcel is affected by Flood Hazard Area, Depression Area, or both, and intervention is
required, additional costs are added to the total development cost. Theoretically, this can impact
feasibility by delaying the feasibility year or making it infeasible throughout the study period.

Table 7 explains how treatment intervention impacts capacity reduction and treatment cost. For
Scenario 1, when Flood Hazard Area treatment intervention is required, capacity is reduced due
to sacrificing the ground floor for apartment typology, and the treatment cost is added to the
development. There is no change in capacity reduction or treatment cost when Flood Hazard Area
treatment intervention is not required.

Scenario 2 considers the Depression Area layer. The entire land parcelis considered developable.
The ground floor for apartment typology is not considered uninhabitable unless the Depression
Area level exceeds the ground elevation of 2,000 mm or more. However, treatment costis applied
to any parcels where the extent of Depression Area exceeds the site coverage enabled by planning
provisions. The application of treatment cost depends on the Depression Area level.

Scenario 3 considers both Flood Hazard Area and Depression Area layers. The assumptions from
scenarios 1 and 2 are applied to. For parcels affected by both hazards, treatment cost for the
more severe hazard is applied.

Table 7 Treatment Intervention on Development Capacity and Cost

Treatment Capacit
Scenario . P . y Treatment Cost

Intervention Reduction

Scenario 1- With Flood Hazard Yes Yes Yes

Area Layer No No No

Scenario 2- With Depression Yes Yes/No Yes

Area Layer No No No

Scenario 3- With Flood Hazard Yes Yes Yes

Area and Depression Area

2.4 Updates and Other Assumptions

For this update, CFM encounters key update points and assumptions. This section explains the
updates and assumptions used in this run:

2.4.1 Update Points
CFM has been re-visited and updated as follows:

e The values of variables were updated with the latest available data to reflect the
recent market prices.

e Some new variables were included in the model responding to users’ requirements,
including Flood Hazard Area and Depression Area treatment costs.

Hamilton Plan Change 14 - Section 32 report
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e Recession plane (Height in relation to boundary) and site coverage criteria are
introduced to determine the maximum total floor area and ground floor area.

e Apartments were tested with a different number of stories to reflect market demand.

2.4.2 Other Assumptions

There are a set of assumptions used in this model update:

e The inflation rate was set at 1.5% for all cost variables and 2.5% for sale price
variables to keep it consistent with HBA assumptions.

e To be more conservative, the dwelling capacity is estimated based on the maximum
earliest feasible yield per parcel, meaning that the earliest feasible typology with
maximumyield is counted and there is no change inyield if other higher-yield typology
becomes feasible later.

e For PC14, the infrastructure capacity constraints layer was not introduced as the
purpose of this model run is to understand the effect of Flood Hazard Area and
Depression Area on feasibility given there are no other development constraints.

e Greenfield’s infrastructure-ready timing is implemented. If a parcel is feasible before
the infrastructure is ready, the feasible year is adjusted to match the infrastructure-
ready year. For instance, if Parcel A is feasible in 2025 but the infrastructure is ready
in 2030, the feasible year is set to 2030. If the parcel becomes feasible after the
infrastructure is ready, the feasible year is based on the feasibility testing outcome.

2.5 Input Datasets

The most crucial aspect of model development is selecting suitable and useful input data
elements and estimates. While the selection is based on theoretical justifications, not all
variables are applicable due to data availability. Efforts have been made to compile a list of
possible variables that can improve the model output. Nevertheless, there are common variables
that have been fundamentally justified as important drivers of feasibility outcomes by both
theoretical and statistical evidence, such as sale price, build costs, professional fees, and
council fees.

The CFM approach utilizes all available data from internal and external sources at both local and
national levels. This comprehensive approach ensures that all input data elements are
considered, enhancing the model’s quality through potential statistical methods. By
incorporating a wide range of data elements and employing statistical approaches, the model
aims to provide a robust and accurate assessment of feasibility outcomes.
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2.6 Scenario Testing

This section explains a list of scenario testing included in this model run. There are four main
scenarios, whilst each scenario tests another three development scenarios: Infill Subdivision,
Infill Redevelopment and Greenfield. In each development scenario, there are six typologies
tested, contingent on whether those typologies are enabled by the plan for each parcel as seen
in Figure 2. For apartment typology, Apartment 3 refers to the apartment with 3 stories, Apartment

5 refers to apartment with 5 stories, and the same holds for Apartment 8.

Scenario

Baseline Scenario

Scenario 1- Flood
Hazard Area

Subdivision

Detached

Duplexes

Scenario 2-
Depression

Redevelopment

Terrace
Houses

Apartment 3

Scenario 3- Flood
Hazard Area and
Depression

Greenfield

Apartment 5

Apartment 8

Figure 2 CFM Scenario Testing for PC14
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3. Results

Before presenting the results, it is important to understand how to read the results. The results
are presented in dwelling capacity-- the number of ‘net additional’ dwellings. The feasibility
period in this study is estimated within the next 30 years (2024-2053). As already mentioned in
section 2.4.2, the CFC is calculated based on the maximum earliest feasible yield per parcel and
no change inyield if another higher-yield typology becomes feasible later.

In this chapter, there are six sections. The first four sections provide high-level results of the four
scenarios tested. Each provides commercially feasible capacity output by zone, development
scenario, and period term. Section 5 compares the results from all four scenarios, in terms of the
capacity divergences. Section 6 illustrates the impacts of Flood Hazard Area and Depression Area
treatment costs on development feasibility.

3.1. Baseline Scenario: Revised PC12

This section presents the CFC results of the Baseline Scenario, using revised PC12 plan-enabled
capacity without Flood Hazard Area and Depression Area layers.

Table 8 shows that a total of 72,700 dwellings are commercially feasible over the next 30 years
under recent market conditions. Of that, the Infill Redevelopment Scenario (RDV) contributes the
highest commercially feasible capacity to the city (66%) followed by the Greenfield Development
Scenario (GRN) and Infill Subdivision Development Scenario (SDV).

Table 8 Baseline Scenario: CFC by Development Scenarios (2024-2053)

Development Scenarios CFC Percentage
SDV 1,200 2%
RDV 47,900 66%
GRN 23,600 32%
Total 72,700 100%

Table 9 provides both plan-enabled capacity and commercially feasible capacity numbers by
zone. It illustrates that ICO (Infrastructure Capacity Overlay) General Residential and Medium
Density Residential have the greatest number of CFC, which share about 29% and 51% of their
PEC, respectively. 86% of General Residential’s PEC is commercially feasible.
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Table 9 Baseline Scenario: PEC and CFC by Zones (2024-2053)

Zone PEC CFC %PEC
City Centre 35,900 13,600 38%
Future Urban 700 - 0%
General Residential 9,400 8,100 86%
High Den Residential 41,200 8,300 20%
Historic Heritage Area 200 - 0%
ICO General Residential 67,200 19,200 29%
ICO Medium Residential 25,400 4,500 18%
Large Lot Residential 300 - 0%
Medium Density Residential 37,200 19,000 51%
Total 217,300 72,700 33%

Table 10 provides the total PEC and CFC over the next 30 years. In the short term, CFC is about
13% of PEC, while CFC increases to 21% in the medium term and 33% in the long term.

Table 10 Baseline Scenario: PEC and CFC by Terms (2024-2053)

Term PEC CFC %PEC
Short-term (2024-2027) 217,300 27,200 13%
Medium-term (2024-2034) 217,300 46,500 21%
Long-term (2024-2053) 217,300 72,700 33%

2.7 Scenario 1: Revised PC12 with Flood Hazard Area Layer

This section provides results of CFC using Revised PC12 considering Flood Hazard Area impact,
which affects both developable capacity and the cost of development, thus theoretically

reducing the development feasibility.

The total number of CFC over the next 30 years was reduced to 68,200 when considering the
Flood Hazard Area impacts. Scenario 1 with the Flood Hazard Area layer shows that 64% of total
CFC is commercially feasible under the Redevelopment scenario as can be seen in Table 11.
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Table 11 Scenario 1- With Flood Hazard Area Layer: CFC by Development Scenarios (2024-

2053)

Development Scenarios CFC Percentage
SDV 1,200 2%
RDV 43,800 64%
GRN 23,200 34%
Total 68,200 100%

Table 12 shows that the majority of CFC comes from ICO General Residential and Medium
Density Residential, which both take up more than half of the PEC in the same zone.

Table 12 Scenario 1- With Flood Hazard Area Layer: PEC and CFC by Zones (2024-2053)

Zone PEC CFC %PEC
City Centre 35,100 12,900 37%
Future Urban 600 - 0%
General Residential 8,600 7,600 88%
High Den Residential 39,000 7,700 20%
Historic Heritage Area 100 - 0%
ICO General Residential 63,500 17,300 27%
ICO Medium Residential 22,900 4,100 18%
Large Lot Residential 200 - 0%
Medium Density Residential 35,300 18,600 53%
Total 205,200 68,200 33%

For short-term CFC, Table 13 points out that only 13% of PEC is commercially feasible, but it
rises to 21% in the medium term and 33% in the long term.

Table 13 Scenario 1- With Flood Hazard Area Layer: PEC and CFC by Terms (2024-2053)
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Term PEC CFC %PEC
Short-term (2024-2027) 205,200 25,900 13%
Medium-term (2024-2034) 205,200 43,700 21%
Long-term (2024-2053) 205,200 68,200 33%
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2.8 Scenario 2: Revised PC12 with Depression Area Layer

This section provides a summary of CFC results for Scenario 2 which takes account of the
impacts of Depression Areas on developable capacity and development costs. In this scenario,
developable capacity in terms of plan-enabled capacity uses the capacity layer from the Baseline
Scenario except for the capacity reduction due to sacrificing the ground floor of apartment
typology when Depression Area treatment intervention is required.

Table 14 shows that a total of 71,000 dwellings are commercially feasible over the next 30 years
under Scenario 2 with a Depression Area layer. The total CFC of Scenario 2 is about 1,700 lower
than that of Baseline Scenario where 65% of them comes from the Redevelopment scenario.

Table 14 Scenario 2- With Depression Layer: CFC by Development Scenarios (2024-2053)

Development Scenarios CFC Percentage
SDV 1,200 2%
RDV 46,200 65%
GRN 23,600 33%
Total 71,000 100%

Considering the Depression Area impact, the overall CFC shows similar proportions by zone
compared to the Baseline Scenario. This implies that Depression Area reduces CFC overall but
proportionally the same impact on each zone.

Table 15 Scenario 2- With Depression Area Layer: PEC and CFC by Zones (2024-2053)
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Zone PEC CFC %PEC
City Centre 35,900 13,500 38%
Future Urban 700 - 0%
General Residential 9,400 8,000 85%
High Den Residential 41,200 8,100 20%
Historic Heritage Area 200 - 0%
ICO General Residential 67,200 18,100 27%
ICO Medium Residential 25,400 4,300 17%
Large Lot Residential 300 - 0%
Medium Density Residential 37,200 18,900 51%
Total 217,300 71,000 33%
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Table 16 demonstrates the impact of Depression Areas on CFC has reduced to 12% of PEC in the
short-term, increasing to 21% in the medium term and 33% in the long term.

Table 16 Scenario 2- With Depression Area Layer: PEC and CFC by Terms (2024-2053)

Term PEC CFC %PEC
Short-term (2024-2027) 217,300 26,100 12%
Medium-term (2024-2034) 217,300 45,300 21%
Long-term (2024-2053) 217,300 71,000 33%

2.9 Scenario 3: Revised PC12 with Both Flood Hazard Area and Depression Area

Layers

This section explains the CFC results for Scenario 3 which considers the impacts of both Flood
Hazard Area and Depression Area on developable capacity and development cost. In this
scenario, developable capacity uses the capacity layer from Scenario 1 with the Flood Hazard
Area layer but reduces apartment capacity due to sacrificed ground floor when either Flood

Hazard Area treatment intervention or Depression Area treatment intervention is required.

Taking account of both Flood Hazard Area and Depression Area impacts, the total CFC decreases
to 67,200 dwellings over the next 30 years but remains taking up 33% of PEC. Similar to other

scenarios, the majority comes from the Redevelopment Scenario as shown in Table 17.

Table 17 Scenario 3- With Flood Hazard Area and Depression Area Layers: CFC by

Development Scenarios (2024-2053)

Development Scenarios CFC Percentage
SDvV 1,100 2%
RDV 42,900 64%
GRN 23,200 35%
Total 67,200 100%
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Table 18 explains a similar pattern to other scenarios in terms of CFC by zone. The majority of
CFC comes from Medium Density Residential and ICO General Residential zones, which both
share more than half of the total CFC.

Table 18 Scenario 3- With Flood Hazard Area and Depression Area Layers: PEC and CFC by
Zones (2024-2053)

Zone PEC CFC %PEC
City Centre 35,100 12,900 37%
Future Urban 600 - 0%
General Residential 8,600 7,600 88%
High Den Residential 39,000 7,600 19%
Historic Heritage Area 100 - 0%
ICO General Residential 63,500 16,700 26%
ICO Medium Residential 22,900 4,000 17%
Large Lot Residential 200 - 0%
Medium Density Residential 35,300 18,500 52%
Total 205,200 67,200 33%

Table 19 shows that 12% of PEC will be feasible in the short term, and it increases to 21% and
33% in the medium and long term, respectively.

Table 19 Scenario 3- With Flood Hazard Area and Depression Area Layer: PEC and CFC by
Terms (2024-2053)

Term PEC CFC %PEC
Short-term (2024-2027) 205,200 25,300 12%
Medium-term (2024-2034) 205,200 42,400 21%
Long-term (2024-2053) 205,200 67,200 33%

2.10 Result Comparison

This section provides a high-level comparison of total CFC over the next 30 years across the
scenarios. Figure 3 compares the CFC numbers across the four scenarios. Scenario 2 has the
smallest reduction in CFC, followed by Scenario 1 and Scenario 3.
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PEC and CFC by Scenarios

250,000

217,300 217,300

205,200 205,200

200,000

150,000

100,000

Number of Dwellings

50,000

Baseline Scenario- Revised Scenario 1- With Flood Hazard Scenario 2- With Depression Scenario 3- With Flood Hazard
PC12 Area Layer Area Layer Area and Depression Area
Layers

EPEC mCFC

Figure 3 Total PEC and CFC Comparison across Scenarios

Table 20 shows that, compared to the Baseline Scenario, Scenario 1 has a CFC of 4,500 dwellings
lower. The reduction is not solely because of Flood Hazard Area treatment cost but could be
partly because of the PEC employed in Scenario 1 having 12,100 dwellings lower than the
Baseline Scenario due to removing Medium and High Flood Hazard Area. Depression Area impact
in Scenario 2 reduces only 1,700 dwellings from Baseline Scenario, while Scenario 3 has the
lowest CFC, which is about 5,500 dwellings reduction from Baseline Scenario.

The difference in Table 20 represents only a proportion of the feasibility impacts of Flood Hazard
Area and Depression Area treatments. These numbers (-4,500, -1,700, and -5,500) imply the CFC
reduction from Baseline Scenario, i.e., developments for particular parcels become infeasible
after considering Flood Hazard Area or Depression Area treatment costs. On the other hand,
there are some otherimpacts, e.g., delaying feasibility or the developments are already infeasible
in the Baseline Scenario so adding Flood Hazard Area or Depression Area treatment costs to the
development can make it even infeasible further.

Table 20 CFC Difference Between Baseline Scenario and Additional Layer Scenario

Baseline Additional Layer
CFC Scenario- Revised ) . Difference (%)
Scenario
PC12

Scenario 1- With Flood 72 700 68.200 4,500 (-6%)
Hazard Area Layer ’ ’ ’ °
Scenario 2- With

i 72,700 71,000 -1,700 (-2%)
Depression Area Layer
Scenario 3- With Flood 72,700 67,200 -5,500 (-8%)
Hazard Area and
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Depression Area Layers

Figure 4 provides the patterns of CFC over the next 30 years across the scenarios. It shows that
all four scenarios share similar patterns over the long-term outlook. The trend shows there is a
sharp increase in the early 2030s, with approximately 10,000 dwellings becoming feasible during
that period. Moreover, a steep increase in the medium term (2028-2034) implies that, under
current market conditions, some of those are not feasible in the short term and will take at least
five years to be feasible given the steady sale and cost growth rates. The reasons for these sharp
increases could be because, under current market conditions, the majority of parcels are unable,
but close enough, to reach the desired profit margin (20-25%) in the short term but will become
feasible in the medium term.

In the long term, CFC has gradual and constant growth rates across the scenarios. All scenarios
tend to follow the same pattern over the long term, so there are no significant impacts of Flood
Hazard Area and Depression Area treatment costs on the feasibility.

Commercially Feasible Capacity from 2024 -2053 by Sencarios
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——Baseline Scenario- Revised PC12
——Scenario 1- With Flood Hazard Area Layer
Scenario 2- With Depression Area Layer

Scenario 3- With Flood Hazard Area and Depression Area Layers

Figure 4 CFC Comparison over 2024-2053 across Scenarios

2.11 Flood Hazard Area and Depression Area Treatment Cost Impacts

Although the CFC reductions from the last three scenarios are minimal overall, the Flood Hazard
Area and Depression Area treatment interventions add considerable costs to the development.
These costs can either delay the feasibility of development, make it infeasible, or even render it
infeasible within the next 30 years. This section explains how the costs of Flood Hazard Area and
Depression Area treatments impact feasibility.

2.11.1 Treatment Intervention on Commercially Feasible Dwelling Capacity

Page 21
Appendix 10

‘ Hamilton Plan Change 14 - Section 32 report

Te kaunihera o Kirikiriroa



The impacts of Flood Hazard Area and Depression Area on dwelling capacity depend on whether
treatment intervention is required:

o Whentreatmentinterventionis required (Yes): Flood Hazard Area or Depression Area can
reduce the capacity used in CFM and impose treatment costs on the development. This
impacts the feasibility outcome, leading to different CFC for each scenario compared to
the Baseline Scenario.

e When treatment intervention is not required (No): There is no change in development
capacity or addition of treatment costs, so the feasibility outcome should remain the
same. However, for Scenarios 1 and 3, which include the Flood Hazard Area layer, the
output results can diverge from the Baseline Scenario because the Flood Hazard Area
layer has removed some areas that are affected by High and Medium Flood Hazard Area
Hazard Area, leading to a reduction in capacity regardless of the treatment intervention
requirement.

Table 21 summarizes the maximum plan-enabled capacity that requires Flood Hazard Area or
Depression Area treatment intervention. Only 2% of the maximum PEC requires Flood Hazard
Area treatment intervention, while about 14% of the maximum PEC requires Depression Area
treatmentintervention. Scenario 3 shows that 13% of the maximum PEC considers Flood Hazard
Area or Depression Area treatment interventions.

Table 21 Maximum Dwelling Capacity by Treatment Intervention Requirement

Treatment Intervention Required
Scenario
Yes No Total
Scenario 1- With Flood Hazard
4,100 (2%) 201,200 (98%) 205,200

Area Layer
Scenario 2- With Depression

' th Lepress 31,200 (14%) 186,100 (86%) 217,300
Area Layer
Scenario 3- With Flood Hazard
Area and Depression Area 26,200 (13%) 179,000 (87%) 205,200
Layers

As discussed earlier, when treatment intervention is required, the treatment cost is added to
development, so it can impact the feasibility outcome. Figure 5 provides a breakdown of
feasibility outcomes when Flood Hazard Area or Depression Area treatment intervention is
required. In Scenario 1, 2% or 4100 dwellings of the PEC require treatment intervention to
mitigate the Flood Hazard Area. Of 4100 dwelling capacity that requires Flood Hazard Area
treatment intervention (hereafter, treatment capacity), 700 dwellings (17%) are still
commercially feasible to be developed after applying the additional treatment cost. Scenario 2
and 3 have about 25% of their treatment capacity commercially feasible.
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Feasiblity Outcome When Treament Intevention is Required

Scenario 3- With Flood Hazard Area and Depression Area Layers - 19,700
Scenario 2- With Depression Area Layer - 23,600
Scenario 1- With Flood Hazard Area Layer - 3,400

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Feasible Infeasible

Figure 5 Feasibility Outcome When Treatment Intervention is Required

2.11.2 Feasibility Outcomes Compared with Baseline Scenario

This section illustrates the impacts of Flood Hazard Area and Depression Area treatment costs
on feasibility outcomes compared with the Baseline Scenario. The impacts can be classified into
four groups:

1. Remain Feasible in the Same Year: There is no change in the feasible year between the
three scenarios (1, 2, or 3) and the Baseline Scenario.

2. DelayFeasibility: Parcels become feasible later compared to the Baseline Scenario, e.g.,
due to increased development costs.

3. Remain Infeasible: The development remains infeasible in both the three scenarios and
the Baseline Scenario.

4. Become Infeasible: Development becomes infeasible after adding the Flood Hazard
Area or Depression Area layer due to reasons such as increased development costs or
reduced capacity.

Table 22 explains how the feasibility outcomes change compared with the Baseline Scenario
when Flood Hazard Area or Depression Area treatment interventions are applied. Of the total
‘feasible’ capacity for Scenarios 1, 2, and 3 when Flood Hazard Area or Depression Area
treatment is required (700, 7,600, and 6,500), about 200, 3,600, and 3,300 dwellings remain
feasible inthe same year compared to the Baseline Scenario capacity. Half of the total ‘infeasible’
capacity (1,700) are those that were feasible in the Baseline Scenario but become infeasible after
applying Flood Hazard Area treatment costs in Scenario 1. The majority of the total treatment
capacity remains infeasible in both the Baseline Scenario and the three scenarios. This implies
that treatment costs do not significantly impact feasibility, as the majority of developments are
already infeasible even without applying treatment costs.
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Table 22 Comparison of Feasibility Outcome of Treatment Cost Impact with Baseline

Scenario

Scenario 3-

Scenario 1- Scenario 2- With Flood

Feasibility Outcome With Flood With Hazard Area

y Hazard Area Depression and

Layer Area Layer Depression

Area Layers
Total Feasible Capacity 700 7,600 6,500
Remain Feasible in the Same Year 200 3,600 3,300
Delay Feasibility 500 4,000 3,200
Total Infeasible Capacity 3,400 23,600 19,700
Remain Infeasible 1,700 22,000 16,700
Become Infeasible 1,700 1,600 3,000
Total Treatment Capacity 4,100 31,200 26,200

Figure 6 provides a breakdown of feasibility outcomes by impact categories. For all three
scenarios, 12-13% of the total treatment capacity are Delays in Feasibility. It clearly shows that
the largest proportion of each scenario is Remain Infeasible. Only 5% and 11% of the total
treatment capacity are Become Infeasible in Scenarios 2 and 3, respectively, while Scenario 1
has about 41%. Although Scenario 1 experiences the highest proportion of Become Infeasible,
the number of capacities impacted (1,700) is not significant compared to other scenarios. One
reason is that Scenario 1 has a smaller number of Remain Infeasible due to having a different
plan-enabled capacity compared to the Baseline Scenario, so the probability of having a Remain
Infeasible outcome is lower than in the other two scenarios, which consider Depression Area
impacts.
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Feasibility Outcome Proportion by Impact Categoreis
Scenario 3- With Flood Hazard Area
R 11%
and Depression Area Layers
Scenario 2- With Depression Area
5%
Layer
Scenario 1- With Flood Hazard Area
A41%
Layer

0% 20% 40% 60% 80% 100%
® Remain Feasible in the Same Year m Delay Feasiblity ® Remain Infeasible Become Infeasible

Figure 6 Feasibility Outcome Proportion by Impact Groups

2.11.3 Treatment Cost Impacts on Development Cost and Delays in Feasibility

This section further investigates the magnitudes of Flood Hazard Area and Depression Area
treatment costs contributing to the development cost and how they impact the feasibility
timeframe.

Table 23 shows that Flood Hazard Area and Depression Area treatment costs share a similar
percentage of the total development cost, approximately 6.4%. In Scenario 3, where Flood
Hazard Area and Depression Area layers are considered, the treatment cost as a percentage of
the total development cost is the lowest. This is because Scenario 3 has the greatest number of
parcels affected by Flood Hazard Area and/or Depression Area, so the costs are distributed more
evenly, leading to a lower treatment cost as a percentage of total development cost. Overall,
Flood Hazard Area or Depression Area costs could contribute at least 6% to the total
development cost.

Table 23 Treatment Cost as a Percentage of Total Development Cost

Scenario % of Total Development
Treatment Cost Type Cost
Scenario 1 Flood Hazard Area Treatment Cost 6.40%
Scenario 2 Depression Area Treatment Cost 6.43%
Scenario 3 Flood Hazard Area or Depression Area
6.26%
Treatment Cost

For an additional 6% of the total development cost, the impact on feasibility development
depends on the profit margin. That is, to maintain a 20% profit margin after intervening Flood
Hazard Area and Depression Area treatments, developments need to have their original profit
margin at least27.2%. However, for those with an original profit margin below 27.2% prior to Flood
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Hazard Area and Depression Area treatment intervention, treatment costs add an extra burden
on development feasibility, potentially delaying the project for some time.

To understand the impact of delays in feasibility, Figure 7 provides a breakdown of delays in
feasibility by year groups for the three scenarios. The results presented below should be
interpreted with caution. The delays in feasibility estimation are conducted under the assumption
thatthereis no change in market conditions, with cost and sale inflation rates remaining the same
throughout the entire study period.

The impact of treatment costs on delays in feasibility varies across the three scenarios. Scenario
1, which only considers Flood Hazard Area impact, tends to have a greater effect on feasibility,
with 40% experiencing delayed feasibility between 11-15 years. For Scenarios 2 and 3, more than
half of the Delays in Feasibility capacity experience delays of 6-10 years.

Treatment Cost Imapct on Delays in Feasibility
70%

60%

50%

40%

30%

20%

“Laln W B

0% . N l | I - [

1-5years 6-10 years 11-15years 16-20 years 21-25years 26-30 years
Years of Dealys in Feasiblity

B Scenario 1- With Flood Hazard Area Layer
Scenario 2- With Depression Area Layer

B Scenario 3- With Flood Hazard Area and Depression Area Layers

Figure 7 Treatment Cost Impact on Delays in Feasibility

Table 24 estimates the average number of years of delays in feasibility when Flood Hazard Area
or Depression Area treatment costs are applied. It indicates that Scenario 1 has the longest
delays, approximately 13.5 years, followed by 7.6 years for Scenario 2 and 8.5 years for Scenario
3. This estimation implies that Flood Hazard Area treatment intervention has a larger impact on
feasibility than Depression Area treatment intervention. One reason could be that the elevation
requirement for Flood Hazard Area treatment intervention is always 1000mm above the ground
floor, leading to higher treatment costs compared to Depression Area treatment, whose majority
of elevations are less than 1000mm.

Second, the Flood Hazard Area layer has a lower plan-enable capacity per Flood Hazard Area-
affected areas. Third, there are a greater number of parcels requiring Depression Area treatment
than Flood Hazard Area treatment, so delays in feasibility are distributed more evenly in the
Depression Area scenario than Flood Hazard Area scenario, leading to a lower number of delays
in feasibility in the Depression Area scenario than in the Flood Hazard Area scenario.
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Table 24 Average Number of Years of Delays in Feasibility

Depression Area Layers

Scenario Average Number of Years
Scenario 1- With Flood Hazard Area Layer 13.5
Scenario 2- With Depression Area Layer 7.6
Scenario 3- With Flood Hazard Area and 85

However, this result is estimated under the assumption that there is no change in market
conditions, with a constant growth rate in both sales and cost inflations. In the real world, sale
prices could potentially grow faster than costs at certain times, which could reverse the delays in

feasibility.
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4. Conclusion

The updated Commercial Feasibility Model provides results for four scenarios. The Baseline
Scenario, which utilizes the Revised PC12’s plan-enabled capacity, indicates that the
commercially feasible capacity is 72,700 over the next 30 years, approximately 33% of the total
maximum plan-enabled capacity. Scenario 1, which considers the Flood Hazard Area layer,
reduces the commercially feasible capacity to 68,200, partly due to the reduction in plan-
enabled capacity impacted by flooding. Scenario 2, which considers the Depression Area layer
and uses the same plan-enabled capacity as the Baseline Scenario, shows a reduction in
commercially feasible capacity to 71,000, which is about 1,700 lower compared to the Baseline
Scenario. Lastly, Scenario 3, accounting for both Flood Hazard Area and Depression Area layers,
has the lowest commercially feasible capacity at 67,200. There are no significant differences in
commercially feasible capacity by zones and period terms among the scenarios.

In Scenario 1, which has a capacity of 4,100 requiring Flood Hazard Area intervention, only 700
remain feasible, constituting almost 20%. Both Scenarios 2 and 3 have a feasible capacity of
approximately 6,500-7,600 that requires Depression Area or Flood Hazard Area intervention,
representing about 25% of their total treatment capacity.

Flood Hazard Area and Depression Area treatments impose additional costs on project expenses,
potentially impacting feasibility outcomes in various ways. Compared to the Baseline Scenario,
Scenario 1 shows that 41% of the total treatment capacity becomes infeasible when Flood
Hazard Area costs are added, with another 41% remaining infeasible regardless of Flood Hazard
Area costs. Unlike Scenario 1, Scenarios 2 and 3 have 5% and 11% of the total treatment capacity
becoming infeasible, respectively. Although Flood Hazard Areas have the largest percentage of
developments which become infeasible, the capacity number (1,700) in this category is relatively
close to or lower than Scenario 2 (1,600) and Scenario 3 (3,000).

It is evident that Flood Hazard Area and Depression Area treatments could impose considerable
costs on project expenses, potentially affecting feasibility outcomes by delaying a project. On
average, Flood Hazard Area and Depression Area treatment costs add 6% to the total
development cost. This 6% can delay the project if the profit margin is not high enough to recover
the cost. All other things being constant, feasibility outputs indicate that treatment costs can
delay feasibility by 7-14 years if the original profit margin prior to Flood Hazard Area or Depression
Area treatment intervention was below 27.2%.

In conclusion, the Commercial Feasibility Model was updated to provide the accuracy and
reliability of the results at the time of the study. The results are useful and insightful for the Urban
and Spatial Planning team to make informed decisions and contribute to the work for PC14. With
extra costs added to the development, it is worth weighing the environmental, health and safety
impacts alongside the commercially feasible capacity before making a decision. However, it is
important to note that the housing market is highly volatile, influenced by various factors such as
supply and demand, costs and prices, micro and macroeconomics, and demographic and
economic changes. Therefore, the results of the current analysis do not necessarily represent a
complete picture of actual market behaviours but provide a high-level understanding of
commercially feasible capacity in Hamilton City at the time of the study. Consequently, these
results should be used with caution and supplemented with additional information if available.
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5. Limitations
There are several limitations in the CFM:

e Data Quality and Availability: Data quality and availability are common challenges in
modelling. To the best of the authors’ knowledge, the input data have been thoroughly
cleansed and manipulated to derive the most accurate estimates.

o Sale Price Estimation: Estimating sale prices in certain areas is challenging due to
insufficient data for some typologies. Not all plan-enabled typologies exist in every
location within Hamilton City. For instance, apartment typologies are not yet present in
some medium-density residential areas. Consequently, representative studies from
other areas are utilized to address this gap.

o Floor Area Estimation: There is no universal rule for estimating floor area. In practice,
many factors influence the size of dwellings, including cost, land area, design
considerations, and individual preferences. Therefore, all available data and expert input
are utilized to formulate floor area estimations.

e Urban Expansion Predictions: The CFM cannot incorporate urban expansion
predictions due to data limitations. Using proxies like walkable distance for urban
expansion is subjective and unsupported by historical data, necessitating extensive
research. The Urban and Spatial Planning team’s input and comparisons with other cities,
such as Auckland, provide limited insights into spatial structure evolution. Subjective
assumptions about urban growth could bias the CFM’s output. To avoid complexity and
bias, the CFM does not account for future spatial changes, assuming a static spatial
structure throughout the study period. This limitation will be revisited in future CFM
iterations when more data and supporting information become available.
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6. Disclaimers

This report presents a model that has been internally developed and externally peer-reviewed by
appropriately qualified third-party consultants. Itis crucial to understand that a model, by its very
nature, is a simplification of a complex system, designed to enhance our understanding and
predictability of the system.

However, this document does not bear any legal liability for inaccuracies or misuse of the
information contained herein. The information used was the best available to the Council at the
time of the study.

The CFM is subject to future modifications for enhancement, reflecting the inherent uncertainty
and evolving nature of the system it represents. The model will undergo regular reviews and
improvements, which means there is a high likelihood of updates and changes to the data and
model structure, reflecting the most current and available information.
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