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Restrictions

This report has been prepared by PricewaterhouseCoopers for the Department of Building and Housing to assist in developing a policy response to weathertightness issues.
The report is provided in accordance with the terms and conditions of the contract signed April 2" 2009.

In preparing this report and forming our views, we have relied upon, and assumed the accuracy and completeness of all information available to us from persons with whom
we have spoken in the course of consultation, or from public sources, or furnished to us by the Department of Building and Housing. We have evaluated that information
through analysis, inquiry and review but have not sought to verify the accuracy or completeness of any such information. We have assumed the accuracy of the information
provided to us by other entities. We have not sought to independently verify this data.

We will not accept responsibility to any other party other than to the Department of Building and Housing, to whom our report is addressed, unless specifically stated to the
contrary by us in writing. We will accept no responsibility for any reliance that may be placed on our report should it be used for any purpose other than that for which it is
prepared. This report must be read in its entirety. Individual sections of this report could be misleading if considered in isolation from each other.

This report has been prepared with care and diligence. The statements and opinions expressed in this report have been made in good faith and on the basis that all relevant
information for the purposes of preparing this report is true and accurate in all material aspects and not misleading by reason of omission or otherwise. Accordingly, neither
PricewaterhouseCoopers nor its partners, employees or agents, accept any responsibility or liability for any such information being inaccurate, incomplete, unreliable or not
soundly based, or for any errors in the analysis, statements and opinions provided in this Report resulting directly or indirectly from any such circumstances, or from any
assumptions upon which this Report is based proving unjustified.

We reserve the right, but are under no obligation, to revise or amend our report if any additional information (particularly as regards the assumptions we have relied upon)
which exists on the date of our report, but was not drawn to our attention during its preparation, subsequently comes to light.
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Executive Summary

Background

The Hunn Report in 2002, a Select Committee inquiry and a
Government review in 2003 separately determined there were
significant issues with the weathertightness of certain residential
buildings constructed in the mid-late 1990s. The issues were
largely confined to buildings constructed with monolithic external
cladding (either fibre cement, stucco or coated polystyrene)
installed over untreated timber framing and without a drainage
cavity between the cladding and the external walls.

At the time of the 2002/2003 investigations there were a range of
estimates of the scale/cost of weathertightness problems, but no
definitive research was done. In 2005 BRANZ estimated 40,000
dwellings could be “at risk”, i.e: dwellings built with monolithic
cladding. PricewaterhouseCoopers (PwC) then assessed the likely
percentage failure based on the collective views of a range of
building experts. It was estimated that 30 percent of the “at risk”
dwellings might fail, i.e: 12,000 dwellings, and estimated the repair
costs at $1billion.

Anecdotal information now suggests the number and cost of
weathertightness failure could be higher than the 2005 estimates.
The Government, therefore, wants to re-estimate the size and
economic cost (including repair costs, legal costs and cost to the
Crown of providing services) of the weathertightness problem,
including:

° total number of affected dwellings

. how many homes have been repaired

° of these how many are beyond the statutory 10 year limit on
liability

° who is bearing what costs, under current policy.

Methodology

The approach taken, in the current review, to estimating the extent
of weathertightness failures can be summarised by considering two
key tasks.

1. The derivation of a national risk profile grouped according
to a) a risk rating based upon E2 / AS1 and b) the year of
construction between 1992 and 2008. The size of this
population is determined by a review of building consents
over this period and their design characteristics determined
by a closer examination of a sample of these consents.

2. The reconciling of evidenced failure rates, as reported
through the WHRS and the courts, with expert opinion from
building sector specialists and the experience of WHRS
assessors. This reconciliation ensures that the study:

a. estimates are based on the evidenced failure data
collected from WHRS yet,

b. reflects the practical experience that has yet to be
rejected in the historical claims process.
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Findings

Compared with earlier attempts to estimate the extent of
weathertightness failure and damage, there is now considerably
more data available.

There is a range of data (of varying nature, robustness, depth,
coverage etc) from which potential failure rates might be estimated.
There is also a large body of opinion on the likely levels of failures,
the sectors of the housing market where these are likely to be
concentrated.

To provide some indication of the potential range of failures:

. as a bare minimum the existing claims registered with the
WHRS cover approximately 4,500 dwellings, this figure is
likely to be an underestimate of the total failures; and

. some experts expect the vast majority of monolithic-clad
dwellings constructed before 2006 will suffer weathertightness
failures, as well as dwellings with other cladding types, which
could amount to over 110,000 failures.

There is a parallel range of potential costs that might arise from
failures (both of actual defects requiring repair and the associated
transaction costs). This is because costs vary according to the
extent of the damage caused by a failure.

Extrapolations can be made from the current recorded evidence of
failure (principally WHRS claims). These extrapolations put the
estimated total number of (extrapolated) failures in the range of up
to 22,000.

There are very good reasons, however, to expect that 22,000 is
nonetheless a significant under-estimate of the number of failures.
In particular, opinion, both from experts sought and anecdotal
evidence gathered during the analysis, provided the view that
failures would be much higher. In addition, the evidence suggested
that the failures would be concentrated in the segment of the

dwelling population constructed before 2006, particularly those
dwellings with so-called monolithic claddings. It is not necessarily
the claddings themselves that are the problem. Rather, the use of
such claddings during this period appears to coincide with more
complicated building designs and construction methods that are
vulnerable to water penetration through the exterior of the building
and have low resistance to damage when this occurs.

There are a range of reasons for the low level of recorded failure
compared to experts’ best estimates of the ultimate failure rate,
including:

o problems that have yet to visibly manifest (and of which home
owners are, therefore, ignorant);

o denial behaviour by home owners of the existence and/or
potential severity of problems and hence the urgency of need
to address them:;

o inability of some home owners to finance any form of major
repair;

o the transaction costs of pursuing a claim;

o informal settlements between owners and builders
(particularly outside of the major urban areas) or home
owners simply fixing problems at their own cost;

o procedural obstructions to bringing claims on behalf of all
owners within a multi-unit complex; and

o slower manifestation of problems in drier areas of the country.
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There is also a view amongst the experts that the nature of damage
and, hence, the cost of repairs, is likely to be weighted heavily
towards the severe end of the spectrum. In this view, smaller and
targeted repairs may temporarily resolve a visible problem, but
experience to date suggests this will likely only postpone the
underlying need for larger repairs.

Based on the context described above, the conclusions from
modelling of the available data and agreed assumptions are as set
out below.

Conclusions

Failure Rates

a) The total number of affected dwellings is estimated to fall
within the range of 22,000 to 89,000. The consensus
forecast (see chapter 4 for more detail) is for an estimated
42,000 failures.

b) Under current policy settings and resolution mechanisms,
approximately 3,500 dwellings have undergone some form
of repair to date.

c) Itis estimated that approximately 9,000 of the failures will
occur beyond the 10 year limitation period for legal liability.

d) Failure rates since 2006 appear to be much lower than in
previous years, suggesting changes in the regulatory
requirements and building practices have addressed the
major problems identified in the past and reduced the
incidence of weathertightness failures.

Failure Costs

a) Forthe consensus forecast of 42,000 failures, the total
economic cost (i.e. repair and transaction costs) of
remediation to all dwellings affected by weathertightness
failures, is estimated as $11.3 billion (in 2008 dollars).

b) These costs are estimated to be distributed, under current
policy, as follows:

o 69 percent to the owner;
. 25 percent to councils;
. 4 percent to third parties (e.g. builders); and

. 2 percent to the government (the cost of administering
WHRS etc).

Owners carry the largest share, as:
i) they carry their own transaction costs;

ii) failures occurring after the 10-year liability limit are the
owner’s responsibility;

iif) many failures will have gone unrecognised and will,
therefore, remain the owner’s responsibility; and

iv) some owners are responsible for the building work (they
are the developer) or failed to mitigate damage when
recognised (contributory negligence).
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1 Format of this Report

Our analysis followed a sequence of steps and this report is accordingly formatted around the conclusions reached at each step. More detailed
information, including reporting of raw data, is contained in the Appendices to this report. The steps in the analysis and consequently the order
of the chapters that follow are as listed below. For further detail, the relevant Appendix (ices) are listed.

Format of the Report — Chapter

Format of the Report

Background Discussion

Establishing Existing Failure Rates (Appendix C)

Establishing Future Failure Rates (Appendix C)

Establishing the Nature, Costs and Timing of Existing Failures (Appendix D, E)
Estimating the Nature, Timing and Costs of Future Failures (Appendix D, E)
Distribution of Liability for Costs (Appendix E)

o N o oA W DN P

Estimates of the Costs of the Weathertightness Issue (Appendix F)

Appendices

Appendix A:  Glossary

Appendix B: Risk of Failure

Appendix C: Identifying Failures
Appendix D:  Impact of Failure
Appendix E:  Cost, Claims and Liability
Appendix F:  Total Costs

Appendix G:  Experts Consulted
Appendix H:  Bibliography
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2 Background Discussion

History

“In February 2002, the Building Industry Authority (BIA) appointed a
Weathertightness Overview Group to inquire into the
weathertightness of buildings in New Zealand, and in particular the
concerns regarding housing that is leaking and causing decay. The
subsequent report (commonly referred to as the Hunn Report into
Weathertightness)®, identified a number of factors that have
contributed to leaky buildings. Containing twenty-five
recommendations that addressed and aimed to remedy the
systemic failures within the building industry that had led to the
weathertightness crisis, the Hunn report provided a blueprint for
change across the industry.”

The so-called Hunn Report, a further Select Committee inquiry and
a Government review in 2003 separately determined there were
significant issues with the weathertightness of certain residential
buildings constructed in the mid to late 1990s. It was thought then
that the issues were largely confined to buildings constructed with
monolithic external cladding (which includes claddings of fibre
cement, stucco or coated polystyrene) installed over untreated
timber framing and without a drainage cavity between the cladding
and the external walls.

Comprehensive qualitative work was carried out by the
Weathertightness Overview Group and subsequent actions were
carried out based on these recommendations.

! Building Industry Authority (2002), Report of the Overview Group on the
Weathertightness of Buildings to the Building Industry Authority, Wellington New
Zealand.

2 http://www.dbh.govt.nz/whrs-publications-reports [May 2009]

Nevertheless, there was still no firm view on the number of
weathertightness-affected dwellings or the potential cost or liability
for fixing them. A range of estimates of the scale/cost of
weathertightness failures was derived based on high-level
assumptions, but no definitive empirical research was done to test
them.

Events shaping housing design

There are a number of factors contributing to the weathertightness
issues. One way of examining these factors is to understand the
key events happening at the time dwellings were being built.

The table on the following page sets out events that shaped
housing design since 1990. The particularly significant events that
stand out, based on the process for estimating failure rates, costs
and liability, are highlighted in blue and italics.
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Figure 1: Table of key events impacting New Zealand building standards from 1990 — 2008

Date

Event

1990

NZS 3602 required radiata pine to be treated if it was exposed to moisture.

1992 (1 July)

Building Act 1991 came into force & also new national Building Code (under Building Regulations 1992), under the Code monolithic
cladding (without a cavity) could be used as an alternative solution. First edition of B2/AS1 Approved Document provided for NZS
3602:1990 to be an acceptable solution to the Code requirements for timber framing.

1993 (1 January)

Formal transitional period under Building Act 1991 ended, all new building work required a building consent under the 1991 Act from
this date.

1993 (15 September)

Schedule 1 of Building Act 1991 amended to clarify that any repair or replacement of a component or assembly that has failed the
durability provisions of the Code (clause B2) must be done under a building consent.

1995

NZS 3602 revised to allow use of untreated timber in certain circumstances. The use of untreated timber was an alternative
solution for Code compliance.

1998 (28 February)

Second edition of B2/AS1 Approved Document provided for NZS 3602:1995 to be an acceptable solution to the Code requirements
for timber framing.

Second edition of E2/AS1 Approved Document provided for plaster cladding on a rigid backing without a cavity to be an acceptable
solution to the Code requirements for external moisture protection. (cf plaster cladding on a non-rigid backing requires a cavity to be
an acceptable solution).

2002 (31 August)

Hunn Report on weathertightness published.

2002 (26 November)

Weathertight Homes Resolution Services Act 2002 came into force.

2003 (March)

Government Administration Select Committee report on weathertightness released.

2003 (December)

NZS 3602 revised to no longer allow untreated timber to be used in framing for exterior walls.

2004 (June)

Third edition of E2/AS1 Approved Document published but did not come into effect. This edition provided, among other things, for
all stucco cladding to be fixed over a cavity in order to be an “acceptable solution” for the Code.

2005 (31 March)

Building Act 2004 came into force. Schedule 1 of the Act inadvertently omitted the 1993 provision requiring durability failures to be
repaired under a building consent. Approved Documents now called Compliance Documents. B2/AS1 Compliance Document
amended to refer to NZS 3602:2003 as the acceptable solution to the Code requirements for timber framing.

2005 (1 July)

Amended version of third edition of E2/AS1 Compliance Document came into effect requiring, among other things, stucco cladding
to only be used over a cavity.

2007 (1 May)

Weathertight Homes Resolution Services Act 2006 came into force. Key new provisions: future damage and general damages able
to be claimed; easier for owners of multi-unit buildings to make claims, Weathertight Homes Tribunal established to adjudicate
claims.

2008 (14 March)

Schedule 1 of Building Act 2004 amended to reinstate 1993 provision requiring durability failures to be repaired under a building
consent.

Source: Department of Building and Housing, Unpublished (2009).
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Definition of a weathertightness failure

A weathertightness failure is defined in the Weathertight Homes
Resolution Services Act 2006. It is “a dwellinghouse into which
water has penetrated as a result of any aspect of the design,
construction or alteration of the dwellinghouse, or materials used in
its construction or alteration.”

This refers to water that has unintentionally penetrated the interior
of the house. It is recognised that in some building designs it is
expected that water will penetrate the primary cladding, but the
design ensures the water will not cause damage. This is not a
failure because the water has no opportunity to damage the interior
structure of the dwelling. Weathertightness failure does not include
water from internal sources such as bathrooms or kitchens.

When a dwelling is damaged by water ingress, there are invariably
two considerations that are to blame:

° the failure to prevent water ingress into the interior; and

o the dwelling’s inability to let water out and, hence, its inability
to resist damage from water penetration.

Building professionals report that all houses will leak eventually and
it is the ability to handle those leaks that determines if damage will
occur. For example, a brick exterior is porous and will leak. Brick
homes are, therefore, built with cavities and outlets at the bottom of
walls to allow for drainage. Using this system, very few brick
houses have experienced damage from water ingress.

For the purposes of the empirical analysis carried out by this report,

the key elements of the definition of a “weathertightness failure” are:

. the failure must cause damage (i.e. by definition, no damage
means no failure); and

o the failure must have occurred within 15 years of construction
(i.e. within the NZ Building Code minimum requirements for
durability of cladding materials).

Previous estimates

In 2005, on behalf of the Ministry of Economic Development (MED),
PricewaterhouseCoopers (PwC) calculated estimates of the
potential costs of the weathertightness problem. This analysis was
conducted relatively early in the Weathertight Homes Resolution
Services (WHRS) existence and at the time it had resolved
relatively few claims. Further, very few claims had been resolved
through the courts.

In the absence of relevant data, the analysis relied principally on
scenarios generated from expert opinion of the potential number of
dwellings that might be affected, which was between 8,000 and
12,000 dwellings. Costs of repairs and the transaction costs of
achieving settlements were obtained from the experience of WHRS
at that time.

The table below summarises the estimate of failures and costs, by
two scenarios for dwellings constructed at the end of 2003.

Figure 2: Table of previous estimates of weathertightness failures

Scenario Low High
Failures (dwellings number) 8,000 12,000
Cost $0.7 billion $1.0 billion

Source: PwC analysis for Ministry of Economic Development, 2004.
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In 2005, BRANZ estimated 40,000 dwellings could be "at risk”, on
the basis of the cladding type (a sub-set of those with monolithic
cladding). It should be noted this was an estimate of the risk of
failure, not of actual likely failures.

Subsequently, and with the passage of time a picture has emerged
from the WHRS, court cases, further investigations by a number of
parties and deepening expert opinion, of significantly greater costs
than had previously been estimated. This increase is reflected in
both the numbers of dwellings and the likely costs of rectification.

Anecdotal information suggesting the number and cost could be
higher than the 2005 estimates led to the commissioning of this
study and on data collection from a wide range of sources.

Purpose of this project

The purpose of this project is to provide the Government with a re-
estimate of the size and total economic cost (including repair costs,
legal costs and cost to the Crown of providing services) of the
weathertightness problem. The project’s objectives may be
summarised as to estimate:

a) the number of dwellings built between 1992 and July 2008
at risk of being “leaky homes” as defined by the
Weathertight Homes Resolution Services Act 2006;

b) the number of leaky homes repaired to date;
c) the nature of the damage that occurs in a leaky home; and

d) the total economic costs of repair and to show the
breakdown between parties including owners,
builders/developers, local government and central
government.

The results of the analysis will be used by the Department of
Building and Housing (DBH or the Department) to inform its own
analysis and recommendations to the Government.

These recommendations will cover new and alternative options to
the current policy approach for dealing with leaky homes, including
options for variations to the current approach.

Context of this project

In approaching a quantitative analysis of the weathertightness
issue, some key factors need to be taken into account, as they have
some bearing on the analysis and the ability to predict future failure
rates and volumes. These factors are briefly dot pointed below.

o Changing regulation and regulatory practice, including:

0 regulations on building materials and systems were
changed in 1995;

0 growing awareness of the systemic nature of the
weathertightness issue from 2002 onwards led to
increased conservatism in consenting authorities (also,
over the same period, every private sector Building
Consent Authority ceased operation);

0 changes to the Building Act and Building Code after 2004
led to changes to building designs (use of wall cavities
and treated timber) leading to increased building
resilience to water penetrating the cladding.

The first dot point has particular importance as it appears that
the majority of the systemic weathertightness issues emerged
from the mid-1990s.
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Long time period to obscure change.

o0 Some failures become evident very quickly; others over a
much more extended period.

0 The most recent data available when the calculations for
this project were carried out was effectively up to the end
of the calendar year 2008.

0 A 15 year minimum durability requirement exists for key
building materials but 15 years of data is available for very
few dwellings.

Only buildings constructed before 1993 have a 15-year
building history (consistent with the period of minimum
durability requirements) with which to assess failure rates
within the durability time period.

A building boom in the late 1990s and early 2000s.

0 The volume of buildings constructed in this period was
significantly above the experience of the previous
decades.

This boom coincided with the emergence of the systemic
issues, but there is a relatively small proportion that have
extensive histories (10 years +) from which failure rates can
be judged.

The establishment of the WHRS in late 2002, with a 10-year

limit on eligibility for claims.

0 The establishment of the WHRS generated a number of
claims, but the 10-year eligibility criteria meant that some
of potential claims from the early 1990s had little or no
time in which to submit claims.

Home-owner behaviour suggests low consumer-awareness.

0 Anecdotally, there has been a significant level of denial by
home owners of potential weathertightness problems.

o Further (and again anecdotally) many potential claims or
problems (particularly outside of the main urban areas)
have been rectified or settled informally between home-
owner and builder.

Methodology and inputs

Analysing the weathertightness issue and projecting likely future
failures is highly complex and presents some serious challenges.
The raw time series, and analysis, is derived from a highly
changeable set of circumstances described above.

Over the reference period, and as described in some detail in
Figure 1:

o regulation was changed significantly;
o there was a building boom;
o new building designs and materials became prevalent;

o a formal mechanism was introduced to assist with identifying
and resolving claims.

To reflect this history, the analysis, split the time series into three
periods:

o 1992 to 1994;
o 1995 to 2005;
o 2006 to 2008;

This time periods have been selected to reflect, in particular, the
different building standards and practices in place during these
periods, and the impact these had. These standards and practices
include redundancies in building design so as to accommodate
moisture penetration of the cladding without damage to the building
(i.e. not a weathertightness failure).
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DBH facilitated the collection of data from published sources and
established an expert group that included representatives of
BRANZ, Council building divisions, building assessors, a major
residential property manager, HOBANZ and experts from within
DBH. Where there were knowledge gaps identified by the expert
group, other experts were separately interviewed. DBH also
convened a group of government officials to consider result of the
analysis.

The basic approach to the analysis is conceptually simple:

Step 1 Establish existing failure rates

Step 2 Project future failure rates

Step 3 Establish nature and costs of existing failures

Step 4 Project nature and costs of future failures

Step 5 Establish the distribution of liability and cost between
involved parties for existing failures

Step 6 Project the distribution of costs for future failure

Step 7 Calculate the overall volume of failures, costs of
failure and distribution of those failures between
parties.

There are challenges in analysing the data, due to the environment
in which the systemic weathertightness problems emerged and how
they were then addressed.

Essentially, the numbers of dwellings constructed are known (from
consents data). The number of failures officially recorded is also
known (principally through WHRS). It cannot be said with any
certainty how many other dwellings have already failed, nor how
many will fail in the future. (The same challenge also applies to
estimating the costs of weathertightness failures).

The diagram below summarises the key issues factors that useful
impact on weathertightness failure.

Figure 3 Simplified Illustration of Factors Impacting on
Weathertightness (Not to Scale)
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Key Analytical Methodology

The methodology used in this analysis evolved over the course of
the project, as existing data became available was analysed
knowledge gaps identified and solutions to fill the gaps resolved.

A key tool used to collect data was a risk profiling tool based on
E2/AS13. This tool provides a method of scoring a building based
on the prevalence of previously identified risk factors. The output of
this tool is a risk score which can be translated into a category of
risk.

This category of risk (low, medium or high) is referred to as the risk
rating. The table below provides an estimate of the numbers of
dwellings in each risk rating, based on the application of the E2/AS1
methodology to a sample of consents.

Figure 4: Table of risk ratings and risk scores estimated dwelling
unity (1992-2008)

Risk Rating Risk Score Estimated
units

Low 0-6 235,257

Medium 7-12 110,880

High 13+ 54,813

Total Dwelling Units Built 400,950

Source: National extrapolation of sample data collected by TA’s.

$E2/AS1is the Acceptable Solution to Clause E2 of the New Zealand Building
Code for External Moisture
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E2/AS1 scoring was applied to WHRS claims data and to a sample
of building consents allowing a link of failure data and general
population data. The distribution of risk ratings is referred to in this
report as the risk profile of a particular group of buildings.

Data and Information Sources

The principal data sources for the analysis are:
o Statistics New Zealand — aggregate consents data;

o WHRS - risk rating of sample of buildings subject to claims,
findings on liability and settlements, assessed costs data,
survey and other research into characteristics of claims;

o BRANZ — annual surveys of cladding types;

. Territorial Authorities — consents data;

o Crockers Property Group — confidentialised client data; and
. HOBANZ — confidentialised client data
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3 Establishing Existing Failure
Rates

Existing failure rates have been estimated using the risk profile of
all New Zealand building consent and applying failure rate for this
project calculated from data obtained from the WHRS.

Population of Dwellings

Base Data & Information

Numbers of consents for new dwellings were obtained from
Statistics New Zealand for the period 1992 — 2008. This data is
split into single unit and multi-unit dwellings.

No information is available from Statistics New Zealand on the
nature of the multi-unit dwellings (e.g. terraced houses v’s high rise;
small unit numbers v’s large unit numbers).

The Statistics New Zealand data provides the background
information on the level of dwelling construction during the period
under analysis.

Estimation of Risk Factors

A survey was undertaken by 10 TAs, reviewing a total of 2786
consents. The E2/AS1 risk methodology was applied to the
consent documents, to create a profile of construction by risk rating
by year.
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Figure 5 summarises the risk ratings for three groups of dwellings
based on sample information:

1. core metro TAs (Auckland City, Christchurch City, Manukau
City, Rodney District, North Shore City, Tauranga City ,
Waitakere City and Wellington City);

other councils represented by Upper Hutt and Dunedin; and

all of New Zealand represented by a weighted average of
the first two groups.

Figure 5: New Zealand single-unit dwelling risk profile (average 1992
—2008)
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