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About ACIL Allen

ACIL Allen is a leading independent economics, policy and strategy
advisory firm, dedicated to helping clients solve complex issues.

Our purpose is to help clients make informed decisions about complex
economic and public policy issues.

Our vision is to be Australia’s most trusted economics, policy and strategy
advisory firm. We are committed and passionate about providing rigorous
independent advice that contributes to a better world.

Reliance and disclaimer The professional analysis and advice in this report has been prepared by
ACIL Allen for the exclusive use of the party or parties to whom it is addressed (the addressee) and
for the purposes specified in it. This report is supplied in good faith and reflects the knowledge,
expertise and experience of the consultants involved. The report must not be published, quoted or
disseminated to any other party without ACIL Allen’s prior written consent. ACIL Allen accepts no
responsibility whatsoever for any loss occasioned by any person acting or refraining from action as a
result of reliance on the report, other than the addressee.

In conducting the analysis in this report ACIL Allen has endeavoured to use what it considers is the
best information available at the date of publication, including information supplied by the addressee.
ACIL Allen has relied upon the information provided by the addressee and has not sought to verify
the accuracy of the information supplied. If the information is subsequently determined to be false,
inaccurate or incomplete then it is possible that our observations and conclusions as expressed in
this report may change. The passage of time, manifestation of latent conditions or impacts of future
events may require further examination of the project and subsequent data analysis, and re-
evaluation of the data, findings, observations and conclusions expressed in this report. Unless stated
otherwise, ACIL Allen does not warrant the accuracy of any forecast or projection in the report.
Although ACIL Allen exercises reasonable care when making forecasts or projections, factors in the
process, such as future market behaviour, are inherently uncertain and cannot be forecast or
projected reliably.

This report does not constitute a personal recommendation of ACIL Allen or take into account the
particular investment objectives, financial situations, or needs of the addressee in relation to any
transaction that the addressee is contemplating. Investors should consider whether the content of
this report is suitable for their particular circumstances and, if appropriate, seek their own
professional advice and carry out any further necessary investigations before deciding whether or not
to proceed with a transaction. ACIL Allen shall not be liable in respect of any claim arising out of the
failure of a client investment to perform to the advantage of the client or to the advantage of the client
to the degree suggested or assumed in any advice or forecast given by ACIL Allen.
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Disclaimer

The Australian Building Codes Board (ABCB) has commissioned ACIL Allen to prepare this
Consultation Regulation Impact Statement (RIS) in accordance with the requirements of the Guide
for Ministerial Councils and National Standard Setting Bodies. Its purpose is to inform and seek
feedback from interested parties regarding a proposal to amend existing regulatory requirements
for energy efficiency in residential buildings. The views expressed in this report are those of the
authors and should not be construed as having been endorsed by, or as representing the final
views of, the ABCB.
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Executive summary

The Australian Building Codes Board (ABCB) has been asked by the former Building Ministers’
Forum (BMF) to update the energy efficiency provisions for new residential buildings in the 2022
edition of the National Construction Code (NCC) informed by the former COAG Energy Council’s
Trajectory for Low Energy Buildings (the Trajectory).

As part of the NCC 2022 development process, the ABCB engaged ACIL Allen to develop this
Consultation Regulation Impact Statement (RIS) assessing the costs and benefits of proposed
increases in energy efficiency requirements in the NCC 2022 for new residential buildings. This
RIS has been developed in accordance with the best practice regulatory principles administered by
the Office of Best Practice Regulation (OBPR) and set out in the Regulatory Impact Analysis Guide
For Ministers’ Meetings And National Standard Setting Bodies (referred to as the RIA Guidelines or
OBPR Guidelines).

The report is intended to assist a wide range of stakeholders to provide feedback to the ABCB on
the proposed changes to the NCC. This RIS will be updated to incorporate relevant information
and data gathered through the consultation process on the analysis and updates as a result of
ongoing work on technical proposals? as a Final RIS used by the ABCB as an input into its
decision making.

The residential buildings covered in this RIS analysis are new Class 1 and Class 2 sole occupancy
units.

Statement of the problem

The residential building sector is a major source of energy demand and use. It currently accounts
for approximately 7.4 per cent of Australia’s energy use (across all fuels)?, around 29 per cent of
electricity use and is responsible for around 11 per cent of Australia’s greenhouse gas emissions®.

1 Commonwealth of Australia, Department of the Prime Minister and Cabinet 2021, Regulatory Impact
Analysis Guide for Ministers’ Meetings and National Standard Setting Bodies, May.

2 The ABCB is undertaking consultation on technical proposals separately. For more information on the NCC
2022 public comment draft see www.abcb.gov.au.

3 Department of the Environment and Energy 2019, Australian Energy Statistics, September.

4 COAG Energy Council 2019, Report for Achieving Low Energy Existing Homes,
http://coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Trajectory%20Addend
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In 1974 the annual residential energy sector consumption was about 231 petajoules (PJ). By 2018
this had grown to about 459 PJ. This represents a 98 per cent increase in residential sector energy
consumption over the period.

While Australia has made considerable progress in the energy performance of residential
buildings, there is still opportunity to implement actions that could further reduce the energy
consumption of the sector. Indeed, the National Energy Productivity Plan (NEPP) identified that the
residential building sector can contribute significantly to reach the target of improving Australia’s
energy productivity by 40 per cent between 2015 and 2030 by reducing Australia’s energy use by
84 PJ.

There are a number of market failures that inhibit socially optimal energy efficiency decisions and
result in over consumption of energy and underinvestment in energy efficiency. These may include:

— unpriced negative effects (externalities®) associated with energy consumption which result in
energy prices that do not fully reflect the cost of consuming energy (which includes the cost of
greenhouse gas emissions and externalities associated with peak demand)

— information problems where households do not have perfect information about available
energy efficiency opportunities and transactions that are cost effective and hence these
opportunities are not taken, resulting in economically inefficient outcomes

— split incentives, where the parties engaged in a contract for a new building have different goals
and different levels of information and incentives. In the context of new buildings, this relates
to builders or designers who may make decisions about the energy efficiency features of a
new dwelling, but energy costs are paid solely by the buyers (or tenants) of these dwellings.
This may result in underinvestment in cost effective energy efficiency measures.

Commonwealth, State, and Territory governments have introduced a number of measures to
address these market failures, reduce energy use and improve the energy efficiency of the
residential sector, including the minimum energy efficiency requirements for new residential
buildings in the NCC (which have been in place since 2003 for houses and since 2005 for multi-
residential buildings). However, in principle, there is a case for a further increase in the minimum
energy efficiency requirements in the NCC for residential buildings on the basis of:

— recent policy commitments and directions, including:

— Australia’s Nationally Determined Contributions under the Paris Agreement that set an
economy-wide target to reduce greenhouse gas emissions by between 26 and 28 per cent
below 2005 levels by 2030. Australia has stated that it is aiming to overachieve on this
target and that it aims to reach net zero emissions as soon as possible, preferably by 2050

— various commitments by States and Territories to net zero emissions by 2050

um%20-%20Report%20for%20Achieving%20Low%20Energy%20Existing%20Homes _1.pdf, accessed 28
September 2020.

5 Externalities exist when the welfare of some agent, or group of agents, depends on the activity of another.
When the effects of one economic agent on another are not taken into account, market prices will not reflect
the true marginal cost/benefit of the good or service traded. In the case of energy, negative externalities
associated with consumption result in energy prices that do not reflect the full cost of consuming energy
(which includes the cost of greenhouse gas emissions and the costs associated with peak demand). This
results in higher energy consumption than socially optimal and in lower investment in energy efficiency
measures.
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— the NEPP, which sets a target of improving Australia’s energy productivity by 40 per cent
by 2030 on 2015 levels and includes a number of measures to reduce the energy use of
the residential building sector. Specifically, Measure 31 of the NEPP recommends the
consideration of changes to the NCC to achieve better energy efficiency outcomes for
Australia’s buildings

— the Trajectory, which sets a plan towards zero energy (and carbon) ready buildings for
Australia and identifies opportunities for the building sector. The Trajectory suggests a
number of changes to increase the stringency of energy efficiency provisions in the NCC
for residential buildings

— the current energy efficiency requirements in the NCC having remained at the current level of
stringency for 10 years. As noted by the former COAG Energy Council, it is important to
consider updating them to ‘reflect changes in building practices, advances in building products
and technology, falling costs for renewable energy, improvements in energy efficient
appliances and batteries, rising energy prices, and issues that impact on energy system
reliability and costs™

— the existing market failures outlined above

— available evidence suggesting that there are significant opportunities to cost effectively
improve the energy efficiency of new residential buildings

— support by some industry groups for further energy efficiency improvements in residential
buildings, particularly through the NCC

— the significant benefits that energy savings can provide to households, particularly to
vulnerable households.’

Objectives

The stated objective of the energy efficiency requirements in the NCC is to reduce greenhouse gas
emissions. In response to an action suggested in the Trajectory, part of the proposed changes to
the NCC 2022 include broadening the objectives of the energy efficiency requirements in the NCC
to:

— reduce energy consumption

— reduce greenhouse gas emissions

— improve occupant health and amenity

— improve the resilience of a building to extreme weather and blackouts.

6 Council of Australian Governments (COAG) Energy Council 2018, Report for Achieving Low Energy
Homes,
http://coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Report%20for%20Ach
ieving%20Low%20Energy%20Homes.pdf, accessed 16 September 2020, p. 16.

" The Trajectory suggested that ‘Potential NCC 2022 improvements could deliver bill savings to new home
buyers and their renters of over $650 each year in colder or tropical climates, such as Canberra, Townsville
and Darwin, and around $170 each year in more temperate climates, such as Sydney, Melbourne and
Adelaide’ (COAG Energy Council 2018, Report for Achieving Low Energy Homes, p.2).
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As discussed above, the particular changes proposed to the energy efficiency requirements in the
NCC for residential buildings have been driven by a number of broader policies, including
international commitments, various commitments by States and Territories to net zero emissions
by 2050 and the Trajectory. The broader objectives of these policies, and of the changes
suggested to the energy efficiency requirements for residential buildings, can be summarised as to:

— reduce energy costs for households and businesses
— maintain Australia’s competitiveness and grow the economy
— reduce carbon emissions and improve sustainability.®

Notably, these objectives implicitly indicate an objective of achieving cost-effective energy
efficiency improvements (i.e. changes that deliver net benefits to the economy).

The objectives of the NCC energy efficiency provisions and the stated objectives of the NEPP are
broad and, as such, there are a wide range of policy measures that can contribute towards the
achievement of these objectives, including measures unrelated to residential buildings and outside
the remit of the NCC and the ABCB. However, the analysis in this RIS focuses solely on policy
options that relate to improving the energy efficiency of residential buildings and are within the
remit of the NCC and the ABCB.

Policy options

In July 2019 the ABCB released a scoping study titled ‘Energy efficiency: NCC 2022 and beyond’.
This study invited stakeholder feedback on the ABCB proposed approach to the energy efficiency
requirements for the 2022 edition of the NCC. After a period of public consultation, the ABCB
released an outcomes report in December 2019 that summarised the information received during
the consultation period.

The insights gathered through the consultation period on the scoping study were used to inform
and refine the scope of proposed changes to the energy efficiency provisions for NCC 2022. In
particular, Option B in the scoping study forms the basis for the two policy options analysed in this
RIS.

Following the scoping study, the ABCB through the engagement of consultants developed the

technical provisions that form part of the NCC 2022 proposal. In developing these provisions, the
ABCB consulted regularly with a technical working group, consisting of industry and government
stakeholders, who provided feedback and guided the development of these technical provisions.

Feedback on the provisions has also been provided by the ABCB’s peak technical committee, the
Building Codes Committee (BCC), and the Board of the ABCB, which includes industry
representatives.

8 COAG Energy Council 2015, National Energy Productivity Plan 2015-2030, P. 13.
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The policy options formally considered under this RIS which are intended to apply to new
residential buildings are the following (Option B is introduced first, because it is the basis for
calculating Option A):

— The Business as Usual (BAU) or status quo — an option where there are no changes to the
energy efficiency requirements for residential buildings in the NCC 2022. The BAU provides
the baseline against which the impacts of the alternative options discussed below are
evaluated.

— Option B —this option sets a maximum annual energy use budget (based on societal cost®)
for the elements of a building regulated by the NCC (space conditioning, water heating
systems, lighting and pool and spa pumps). The budget is based on a ‘benchmark home’ built
with the following characteristics:

— building shell performance level: equivalent to a 7 star Nationwide House Energy Rating
Scheme (NatHERS) rated dwelling

— heating equipment: equivalent to a 4.5 star rated (Greenhouse and Energy Minimum
Standards (GEMS) 2012) heat pump heater (Annualised Energy Efficiency Ratio, AEER =
4,5) 10

— cooling equipment: equivalent to a 4.5 star rated (GEMS 2012) heat pump cooler
(Annualised Coefficient of Performance, ACOP = 4.5) 1

— water heater: instantaneous gas
— 4 Watts per square metre of lighting.

Under this option, a societal cost of operating this benchmark building is calculated and a new
building is deemed to be compliant if it has the same societal cost as the benchmark building.
If a piece of equipment (e.g. water heating) is installed that performs worse than the
benchmark, this will have to be offset either through installing other equipment that performs
sufficiently better than the benchmark (e.g. cooling) or through the installation of on-site
renewables (solar PV).

— Option A —this option is based on the same energy use budget as Option B, however, the
budget is 70 per cent of the Option B benchmark (i.e. a compliant dwelling must achieve
savings equivalent to 30 per cent of the societal cost of applying the equipment and building
fabric performance level of the benchmark building specified in Option B). For example, if the
societal cost associated with the benchmark building in Option B is $1,000 per annum, then
under Option A, a societal cost of $700 must be achieved.

Compliance can be achieved either by improving the performance of the building shell, its
equipment or by adding some solar PV or a combination of these approaches.

No change is proposed to the existing lighting provisions in the NCC under any of the policy
options.

% For further details about how the societal cost of energy is defined, please refer to the ABCB Scoping
Study (https://consultation.abcb.gov.au/engagement/energy-efficiency-scoping-study-2019/).

10 Under the latest 2019 GEMS determination, in terms of seasonal ratings, this would equate to 3 Stars i.e.
a Heating Seasonal Performance Factor (HSPF) of 4.5.

11 Under the latest 2019 GEMS determination, in terms of seasonal ratings, this would equate to 3 Stars i.e.
a Total Cooling Seasonal Performance Factor (TCSPF) of 4.5.
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Notably, the two proposed options will enable a ‘whole-of-house’ (WoH) approach to achieve
compliance. This means that a dwelling’s annual energy use can be achieved within an energy
budget, allowing a trade-off between the performance of individual building elements (such as the
thermal shell, water heating and pool pumps), subject to a minimum level of thermal comfort being
achieved (no lower than 7 star NatHERS rated performance, or equivalent).?

The existing pathways for demonstrating compliance with the NCC will remain, including
combinations of:

— the Deemed to Satisfy (DTS) provisions

— NatHERS

— verification using a reference building (VURB)
— performance solutions.

These pathways can be used to demonstrate compliance, but offer flexibility in achieving the
objective for design.

Non-regulatory options

The RIA Guidelines require that a RIS identifies a range of viable options, including, as
appropriate, non-regulatory, self-regulatory and co-regulatory options.'®* However, this RIS does
not quantitatively assess these approaches to achieve the objectives of government action. This
approach recognises that:

— there are a range of non-regulatory measures already in place to encourage increased energy
efficiency of residential buildings at both the national and state level, and many other options
are being considered as part of the NEPP

— it has been acknowledged (through the NEPP, the Trajectory and other policies) that, to
address the diversity of market barriers that exist in the residential building sector, a suite of
policies and tools are needed to drive increased energy efficiency in buildings (including
regulation)

— the need for regulation in this space has been established in the past, with various regulations
relating to energy efficiency already in place (examples of this include the current energy
efficiency provisions in the NCC but also the Commercial Building Disclosure (CBD) Program,
and Minimum Energy Performance Standards and energy labelling for equipment).

12 Trading between the thermal shell and appliances will not be possible when using the Deemed to Satisfy
(DTS) elemental compliance pathway.

13 Council of Australian Governments 2007, Best Practice Regulation, A Guide for Ministerial Councils and
National Standard Setting Bodies, October, p. 10.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
to increase residential building energy efficiency Xii



ACIL ALLEN

Estimated impacts

The estimated impacts of the proposed policy options are presented in Table ES 1. Costs and
benefits have been expressed in both Net Present Value'* (NPV) terms in 2021 dollars (in
millions), and as Benefit Cost Ratios!® (BCRs). The costs and benefits that have been quantified in
the analysis are briefly outlined below.

— Benefits — the analysis uses three main measures of the potential benefits accruing to each
policy option:

Energy benefits — these are benefits from the saved cost of supplying energy. This is the
most certain measure of benefits available and includes the aggregated value of direct
energy savings from reduced energy consumption by the sample of dwellings modelled
and deferred network investment for gas and electricity as a result of reductions in peak
electricity demand and reductions in gas usage.

Benefits from reduced carbon emissions — this is a somewhat more uncertain
measure of benefit. It is clear that carbon emissions represent a cost to society, and that
reducing these emissions therefore represents a benefit. However, since the removal of
Australia’s carbon pricing mechanism in 2014, there is no universally agreed transparent
price which can be assigned to these emissions.

Health benefits from reduced electricity and gas generation and use — these are
benefits from reduced pollution from electricity and gas generation. While it is clear that
electricity generated from fossil fuels produces air pollution that damages health, and that
reducing these emissions represents a benefit, these benefits are generally regarded as
highly uncertain and speculative and should be interpreted as an indicative potential value
of the wellbeing that could be generated through energy efficiency upgrades. The true
value in dollar terms of these benefits is unknown, but is expected, based on the
information available, to be of the same order of magnitude as our estimates.

— Costs — the policy options examined entail costs to households, industry and government.
The following costs have been included in the analysis:

the aggregate capital costs associated with the proposed policy changes?®

costs incurred by the government to administer the policy and communicate the policy
changes

costs incurred by industry that cannot be directly passed on to the consumer (such as
training costs).

While the objectives of the NCC include improving occupant health and amenity, and improving the
resilience of a building to extreme weather and blackouts, these benefits are less material when
moving from the current stringency of provisions in the NCC to those proposed for NCC 2022.

14 The NPV is the sum of the discounted stream of costs and benefits of the scenario.

15 The BCR is calculated by diving the present value of benefits by the present value of costs and can be
interpreted as every one dollar of costs delivers ‘X’ dollars of benefits.

16 The capital costs used in the economy-wide modelling refer to the resource costs of the energy efficiency
measures. It is assumed that the resource costs of the additional energy efficiency measures installed are
equal to 90 per cent of the retail costs of the upgrades.
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Section 8.1 discusses how these types of benefits are largely captured and more substantial when
comparing the proposed energy efficiency provisions in the NCC 2022 with older building stock.

Reflecting the level of certainty of different benefits discussed above, the NPV and BCR metrics in
Table ES 1 are presented incrementally by adding benefits from the most certain to the least
certain.

Table ES 1 indicates that, at an economy-wide level, both policy options appear to result in a net
cost to society, even when including the somewhat more uncertain measures of benefit (the
benefits from reduced carbon emissions and health benefits). This result is mainly driven by:

— valuing the benefits of reduced energy consumption using the resource cost (for which
wholesale energy prices and avoided network investment are used as a proxy), which as
noted in Chapter 7, results in BCRs and NPVs that are much smaller than if retail energy
prices were used

— the high capital costs for households associated with meeting the new targets.

Table ES1 Estimated costs and benefits of the proposed policy options, present value ($M,
2021), Australia

Option A Option B

COSTS
Households - capital (resource) costs 3,392.8 2,306.8
Industry 65.2 65.2
Government Costs 0.6 0.6
TOTAL COSTS 3,458.6 2,372.6
BENEFITS
Households
Electricity savings 454 .4 62.4
Gas savings 349.5 394.9
LPG and firewood savings 30.7 31.1
Household subtotal 834.5 488.4
Society
Deferred network investment for gas and electricity 62.6 5.9
Greenhouse emissions savings 195.3 83.1
Health benefits from improved air quality 119.6 12,5
Society subtotal 377.6 101.5
TOTAL BENEFITS 1,212.1 589.9
NET PRESENT VALUES
Accounting for energy benefits only -2,561.5 -1,878.3
Accounting for energy benefits + carbon benefits -2,366.1 -1,795.2
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Option A Option B

Accounting for energy benefits + carbon benefits + health

benefits -2,246.6 -1,782.7
BCR (RATIO)

Accounting for energy benefits only 0.26 0.21

Accounting for energy benefits + carbon benefits 0.32 0.24

Accounting for energy benefits + carbon benefits + health
benefits 0.35 0.25

Note: Using a 7 per cent discount rate. Totals may not add up due to rounding.
Source: ACIL Allen.

Sensitivity and breakeven analysis

Given the uncertainty associated with many of the assumptions used in the cost benefit analysis,
sensitivity analysis was conducted to assess the sensitivity of the results to substantial changes in
the following assumptions (a detailed discussion of the assumptions used in the analysis and their
rationale is provided in Chapter 4 and Appendices F and G):

— discount rate

— industry costs

— carbon prices

— rebound effect

— energy savings achieved in practice.

The BCR increases with a reduction in the discount rate, a decrease in industry costs, an increase
in the carbon price, a reduction in the rebound effect and an increase in the energy savings
achieved in practice. However, substantial changes to each of the assumptions were not sufficient
to result in a BCR of one (or a positive net present value).

Breakeven analysis was also undertaken, which indicates that there would need to be a very
significant increase in wholesale energy costs (more than three times) and/or a very significant
reduction in the capital costs (a discount of around 70 to 80 per cent) for there to be an Australia-
wide net societal benefit associated with the proposed policy options.

Energy market impacts

Concerns have been raised regarding the impact on the wholesale energy market (and the
network) of the proposed increased uptake of solar PV. Wholesale energy market modelling using
our proprietary model, PowerMark, was undertaken to project the change in wholesale electricity
prices in the National Electricity Market (NEM), any changes in capacity in terms of new
investments or retirements of existing generators, and on minimum demand levels.
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The key findings of this analysis are as follows:

— Capacity of solar PV systems installed — the amount of solar PV capacity estimated to be
installed under the proposed NCC 2022 (option A) is low relative to the amount of solar PV
capacity that will be installed under the BAU.

— Impact on electricity prices — the proposed NCC 2022 is projected to reduce wholesale
electricity prices by up to 11.0 per cent to 2050 under option A as a result of the decrease in
demand for electricity and increase in solar PV systems installed. The estimated reduction in
retail electricity prices is approximately 25 per cent of the reduction in wholesale electricity
prices, that is, up to around 2.7 per cent to 2050.

— Impact on generator capacity and output — the wholesale energy market modelling does not
project any change in generator capacity with the proposed NCC 2022, and is not projected to
bring forward coal-fired power station closures.

— Impact on minimum demand — the minimum demand in the NEM jurisdictions, other than
South Australia and Victoria, is projected to be positive under the proposed NCC 2022. The
proposed NCC 2022 is projected to bring forward negative minimum demand levels in South
Australia by one year (from 2025 to 2024), and in Victoria to 2030 (under option A) or 2029
(under option A when assuming twice as much solar capacity is installed). The minimum
demand levels in Victoria are projected to be negative in 2040 for around 10 hours under
option A and around 20 hours if twice as much solar capacity is installed than under option A.

Distributional impacts

As is standard practice, the impact analysis of the proposed changes to the NCC was undertaken
from the perspective of the broader Australian community, with impacts that are transfers between
stakeholders (such as between the government and households, and between households that are
subject to the proposed changes and those that are not) netted out. Nevertheless, it is important to
consider the implications of some of these transfers on stakeholders, particularly the implications of
energy bill reductions on households.

Table ES 2 shows the estimated energy bill savings?’ for an average household in each state
residing in the dwellings that are modelled to have implemented the proposed NCC changes,
compared to the total costs of the upgrades/changes?® (in present value terms). The effect on
these households is measured using retail energy costs, rather than wholesale energy costs and
avoided network investment, which leave them better off, over and above the reduced resource
cost. The difference between the reduction in retail energy costs and the reduction in wholesale
energy costs and avoided network investment is, in reality, transferred to others in the community.

17 Including the value of any exports from solar PV.
18 These refer to the full retail costs of the measures and include any rebates/subsidies included in Energy
Efficiency Strategies’ (EES) modelling.
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The estimated impacts in Table ES 2 show a more positive result for households than those results
in Table ES 1 (which show the impacts on individual dwellings from a societal perspective — i.e.
measured using wholesale energy prices and avoided network investment). However:

— Under Option A, the proposed changes are estimated to still result in net costs for most
households in both Class 1 and Class 2 dwellings across Australia. That is, the benefits
received by households in these dwellings from the additional energy efficiency measures
installed are not sufficient to cover the additional costs incurred to implement these measures.
Households in Class 1 dwellings in South Australia, Western Australia and the Northern
Territory and in Class 2 dwellings in Tasmania and the ACT are estimated to experience net
benefits from the proposed changes.

— Under Option B, the proposed changes are also estimated to result in net costs for most
households in Class 1 dwellings in South Australia and Western Australia and households in
Class 2 dwellings in Tasmania and the ACT.
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Table ES 2 Estimated distributional impacts by household, $ per household (present value, $2021)

Option A Option B
Capital costs Energy bill MEE 91 SErimge Household Capital costs Energy bill net el savnge Household
(%) savings (%) & elieteele BCR (%) savings (%) & WEltetEelfe BCR
NPV) NPV)
Class 1
NSW 3,243 2,463 -780 0.76 2,817 1,928 -889 0.68
VIC 4,356 3,013 -1,343 0.69 2,355 1,326 -1,030 0.56
QLD 979 630 -349 0.64 545 174 -372 0.32
SA 1,478 1,951 473 1.32 1,051 1,342 291 1.28
WA 1,045 1,422 377 1.36 951 1,263 312 1.33
TAS 3,402 2,961 -441 0.87 2,357 1,584 =773 0.67
NT 7,830 9,693 1,862 1.24 3,211 3,064 -148 0.95
ACT 2,292 2,200 -91 0.96 1,995 1,706 -289 0.86
Australia 2,547 2,026 -521 0.80 1,704 1,197 -507 0.70
Class 2

NSW 2,855 1,812 -1,043 0.63 2,516 1,347 -1,168 0.54
VIC 4,226 1,521 -2,705 0.36 2,182 1,066 -1,115 0.49
QLD 3,834 1,861 -1,973 0.49 464 139 -325 0.30
SA 2,626 2,319 -306 0.88 2,626 2,319 -306 0.88
WA 3,000 1,468 -1,532 0.49 2,975 1,463 -1,513 0.49
TAS 2,269 3,128 859 1.38 1,809 2,452 644 1.36
NT 4,493 2,612 -1,880 0.58 2,174 1,382 -792 0.64
ACT 2,254 2,693 439 1.19 1,916 2,107 192 1.10
Australia 3,376 1,786 -1,590 0.53 2,051 1,132 -919 0.55

Note: these estimates use retail energy prices and refer to dwellings built in 2022. Present values calculated using a 7 per cent discount rate. Totals may not add up
due to rounding.

Source: ACIL Allen.
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Understanding distributional impacts

It may appear odd that the impacts of the proposed changes to the NCC are more favourable at a
household level than at the societal level.

This is because the value of energy savings for households is greater than the resource savings to
society overall. Fixed network costs and energy retail costs still need to be recovered by energy
retailers. Thereby, a large part of the household’s benefit is a result of a transfer between
individuals — from society as a whole to other energy users. This is illustrated in Figure ES 1.

Figure ES 1 Redistribution of costs and benefits

[
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investment

|

OTHERS retail gl?grge "Re
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SOCIETAL

Note: The scale of impacts are illustrative only.
Source: ACIL Allen

The energy charges that are reduced for households, but which do not result in costs being
avoided, are transferred to other energy users — even those who have nothing to do with the
proposed changes to the NCC — through higher energy prices. The benefit to households that are
subject to the proposed changes to the NCC is exactly offset by increased costs elsewhere. This
type of transfer is called a pecuniary externality. In modelling the net impacts, this transfer at an
economy-wide level is accounted for by using wholesale energy prices and avoided network
investment (as a proxy for avoided resource costs), which is why it is used in this CBA.

While it is true that households can be made better off, this is because a large part of this benefit is
transferred to the rest of society. Because the impact analysis has to consider all net impacts,
including these transfers, at the society level, a large part of the benefit to households must be
offset in headline net present value results when assessing the policy overall.

This approach is consistent with the Australian Government’s handbook on cost-benefit analysis,
which states:

One of the first tasks for the analyst is to distinguish the allocative effects of a project, that is,
the effects due to changes in the use of resources and in outputs, from the distributional
effects. Generally speaking it is only changes in resource use that involve opportunity costs.
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Distributional effects may be regarded as ‘transfers’ — that is, some individuals are made better
off while others are made worse off. Distributional effects do not add or subtract from
estimated net social benefit. However, they may affect social welfare if the judgement is made
that one group derives more value from the resources than another group.*®

The distributional effects referred to in the handbook on cost-benefit analysis would be included in
the economy-wide cost benefit analysis if retail electricity prices had been used.

Similarly, the Houston Kemp report for the Australian Government Residential Buildings Regulatory
Impact Statement Methodology states that:

Previous studies have used reduction in the retail bill as the benefit, which represents the
financial savings to households based on existing tariffs. However, we believe a more
accurate approach is to estimate the resource cost savings from reduced electricity and gas
consumption, ie, reduction in network and wholesale costs.?°

And that:

To estimate the benefit from reductions in electricity generation costs, average wholesale
market prices can be used as they typically represent suitable estimates for the resource cost
savings. 2

Conclusions

The analysis of the proposed policy options for more stringent energy efficiency requirements for
new dwellings in the NCC 2022 indicates (based on the best available data and assumptions) that
there would be a net societal cost for both options — the costs are estimated to outweigh the
benefits by a significant margin. The capital costs associated with meeting the proposed energy
efficiency requirements are estimated to be well in excess of the societal benefits that are largely
derived from avoided resource costs in the energy sector (and which are estimated using
wholesale energy costs and avoided network investment as a proxy).

While the analysis varies by option, by class of building and by jurisdiction, it is estimated that there
would be a net societal cost for both Class 1 and Class 2 buildings and in each jurisdiction.

— The estimated BCR is higher for Class 1 buildings than for Class 2 buildings under both
Option A and Option B.

— The estimated BCR is the highest in the Northern Territory under both policy options and the
lowest:

— under option A, for Class 1 and Class 2 buildings in Western Australia
— under option B, for Class 1 in Queensland and Class 2 in Western Australia.

The breakeven analysis undertaken indicates that there would need to be a very significant
increase in wholesale energy costs (more than three times) and/or a very significant reduction in

19 Australian Government, Handbook of Cost-Benefit Analysis, January 2006, page 27.
20 Houston Kemp, Residential Buildings Regulatory Impact Statement Methodology, 66 April 2017, page 14.
21 |bid, page 15.
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the capital costs (a discount of around 70 to 80 per cent) for there to be an Australia-wide net
societal benefit associated with the proposed policy options.

Even when considered from a household perspective, our analysis indicates that the estimated
retail energy savings by the household do not exceed the capital costs associated with the
proposed energy efficiency requirements:

— under Option A, for Class 1 buildings in New South Wales, Victoria, Queensland, Tasmania
and the ACT and for Class 2 buildings in New South Wales, Victoria, Queensland, South
Australia, Western Australia and the Northern Territory

— under Option B, for Class 1 buildings in New South Wales, Victoria, Queensland, Tasmania,
Northern Territory and the ACT and for Class 2 buildings in New South Wales, Victoria,
Queensland, South Australia, Western Australia and the Northern Territory.

The analysis over the expected life of the regulation using representative buildings and the
assumptions outlined in Chapter 4 suggests that the total energy savings as a result of the
proposal would be around 174 PJ under Option A and around 114 PJ under Option B, and

15.6 Mt CO2 (under Option A) and 6.6 Mt CO2 (under Option B) emissions avoided. However, our
assessment suggests that improvements to occupant health and amenity and the resilience of a
building to extreme weather and blackouts from the proposal would be immaterial.

Overall, the estimates presented in this RIS point towards the proposed changes to the NCC under
both Option A and Option B imposing net costs across Australia (i.e. both options result in a
negative economy-wide NPV).

The figures presented above are estimates based on the best information available at the time of
the analysis, and assumptions have been used where data was not available. The purpose of this
RIS is to seek stakeholder feedback on a number of important questions to inform the ABCB'’s
decision on whether the proposed energy efficiency provisions should be included in the

NCC 2022. Some of these questions seek to gain more information that could be used in the
Decision RIS to improve the estimates provided above.

Questions for stakeholders

The questions on which stakeholder feedback is sought are as follows:

Chapter 2: Statement of the problem

1. Does the RIS adequately identify and define the problem?
2. Are there any other problems not considered by this RIS?

3. Does the RIS establish a case for amending the energy efficiency provisions of the NCC?

Chapter 3: Objectives and options

4. Does the RIS present clear, well differentiated options for amending the NCC that can achieve
the stated policy objective?

5. Which of the options analysed have the ability to meet the stated objectives? How could these
be enhanced?
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Are there any other feasible options to address the problems identified in the previous chapter
that have not been assessed in the RIS and should be considered?

Of the options discussed in this chapter which would be the most effective at achieving the
stated objectives and why?

Which is your preferred option?

What should the objectives of the residential energy efficiency provisions of the NCC be?

Chapter 4: Framework for analysis

10.

1.

12.

13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.

25.

Are there any assumptions or parameters used in the analysis that should be different? If so,
is there alternative evidence that could be considered?

Should thermal bridging in timber-framed buildings be incorporated in the analysis? If so, how?

Is it reasonable to assume that industry’s response to the proposed changes will be to select
the lowest cost alternatives (e.g. installing PV, adopting high efficiency appliances or a
combination of approaches) in every case?

How would industry most likely respond to the proposed whole-of-house changes under each
of the proposed options?

How would industry most likely respond to the proposed thermal fabric changes under each of
the proposed options?

In some cases, smaller windows are assumed to be used to constrain costs or achieve
compliance with the proposal. Should the impact on occupant amenity be valued and how?

Does the use of a high efficiency equipment solution as a proxy for other non-modelled
solutions over/under-estimate the costs of the proposed changes for Class 2 dwellings? If so,
by how much?

Does the above proxy over/under-estimate the benefits for Class 2 dwellings? If so, by how
much?

Is it practical to apply the WoH proposal to refurbishments?
How will the proposals be applied to refurbishments in practice?

Would the cost of applying the WoH proposal to renovations be broadly similar to the cost
incurred in new dwellings?

Would the benefits resulting from applying the WoH proposal to renovations be broadly similar
to the benefits received by new dwellings?

Are the assumptions used to estimate current and future penetration of solar PV in new
buildings under the BAU appropriate and is there other evidence that could be considered?

Do you have any information that could be used to estimate the proportion of blocks for which
solar PV could not be installed, i.e. those that are shaded and where solar PV could not be
installed for Class 1 dwellings?

Do you have any information that could be used to estimate the proportion of Class 2
apartments for which sufficient solar PV could be installed to meet the energy use budget of
each individual apartment?

As noted in this chapter, expected decreases in feed-in tariffs would effectively increase the
stringency of the proposed WoH requirements under Option A over time. Do you have any
views on this issue?
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Chapter 5: Individual dwelling impacts

26.

27.

Are the cost estimates presented in this chapter reasonable? If not, what are your alternative
estimates and the basis for those estimates?

Are the changes in energy consumption presented in this chapter reasonable? If not, what are
your alternative estimates and the basis for those estimates?

Chapter 6: Economy-wide impacts

28.

29.

30.

31.

32.

33.

Can you provide estimates of the costs to redesign buildings and alter building products that
would be incurred by industry to meet the proposed new NCC requirements?

Are there any other costs (e.g. transition costs) not identified for builders and other
stakeholders in transitioning to the proposed new NCC requirements?

In terms of the realisation of the energy savings, which of the scenarios modelled is most likely
to occur if the proposed changes are made to the NCC? What factors will affect the realisation
of the modelled results?

Do you agree with the conclusions reached for the energy market impacts (relating to
wholesale prices, generator capacity and minimum demand levels)?

Are there any other assumptions/parameters that should be included in the sensitivity/
breakeven analysis? If so, what values should be tested and why?

What is your view on the most appropriate value for avoided greenhouse gas emissions
(carbon price)?

Chapter 7: Impacts on households

34.

What are the implications of these findings for social equity and the problem of split
incentives?

Chapter 8: Other impacts

35.

36.

37.
38.

Will improvements in the following areas be realised: occupant health, occupant amenity, the
resilience of buildings to extreme weather and blackouts, stability of the electricity grid,
reduced bill stress, increased GDP and economic stimulus?

Can you provide objective evidence to enable any of the benefits that have not been quantified
to be quantified?

Are there any other unintended consequences likely to arise from the proposed policy options?

Are there any other comments you would like to make in relation to the analysis in the RIS?
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Introduction

As part of Paris Agreement??, Australia has set an economy-wide target to reduce greenhouse gas
emissions by between 26 and 28 per cent on 2005 levels by 2030 (a target that it is aiming to
overachieve), and to achieve net zero emissions as soon as possible, preferably by 2050. An
initiative developed to help deliver the committed emissions reductions is the National Energy
Productivity Plan (NEPP).

The NEEP was released in 2015 by the former Council of Australian Governments (COAG) Energy
Council to ensure Australians are able to effectively manage their energy costs, improve the
productivity of their energy use and improve their access to least-cost energy.? It outlines a
package of measures to improve Australia’s energy productivity by 40 per cent by 2030 on 2015
levels, including a number of measures to reduce the energy use of the residential building sector.
Measures to improve energy efficiency in residential buildings in the NEPP include improving and
expanding building ratings and disclosure, and advancing the NCC.

In December 2018, the former COAG Energy Council released the Trajectory for Low Energy
Buildings (the Trajectory) under the NEPP Measure 31 — Advance the NCC. The Trajectory is a
national plan that sets a trajectory towards zero energy (and carbon) ready buildings for Australia
and identifies opportunities for the building sector. It proposes:

— setting a trajectory towards zero energy (and carbon) ready buildings

— implementing cost effective increases to the energy efficiency provisions in the NCC for
residential and commercial buildings from 2022

— considering options for improving existing buildings.

In response to the Trajectory’s recommendations for ongoing improvements to the energy
efficiency provisions in the NCC, in early 2019 the former COAG Energy Council requested that
the former Building Ministers’ Forum (BMF) update the energy efficiency provisions in the NCC. In
consideration of the former COAG Energy Council’s request, in mid-2019, the BMF agreed to the
development of enhanced energy efficiency provisions for new residential buildings, informed by
the Trajectory.

22 The Paris Agreement is a landmark agreement that came into force in 2016 to combat climate change and
to accelerate and intensify the actions and investments needed for a sustainable low carbon future.

23 COAG Energy Council 2015, National Energy Productivity Plan 2015-2030, P. 6.
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In July 2019, the ABCB released a scoping study (Energy efficiency — NCC 2022 and beyond
scoping study) to seek public comment on a proposed approach and scope of future changes on
the 2022 edition of the NCC. After a period of public consultation, the ABCB released an outcomes
report in December 2019 that summarised the information received during the consultation period.

The insights gathered through the consultation period on the scoping study were used to inform
and refine the scope of proposed changes to the energy efficiency provisions for NCC 2022.

As part of the NCC 2022 development process, the ABCB engaged ACIL Allen to develop a
Regulation Impact Statement (RIS) for proposed increases in energy efficiency requirements in the
NCC 2022 for new residential buildings.

1.1 Scope of the RIS

The buildings classified as residential in the NCC are outlined in Table 1.1. The analysis of
residential buildings in this RIS are based on new Class 1 and Class 2 sole occupancy units
(shaded in the table below).

Table 1.1 Classification of residential buildings in the NCC

Class Description

Class 1la A Class labuilding is a single dwelling being a detached house; or one of a
group of attached dwellings being a town house, row house or the like.

Class 1b A Class 1b building is a boarding house, guest house or hostel that has a floor area
less than 300 m2 and ordinarily has less than 12 people living in it. It can also be four
or more single dwellings located on one allotment which are used for short-term
holiday accommodation.

Class 2 Class 2 buildings are apartment buildings. They are typically multi-unit
residential buildings where people live above and below each other. The NCC
describes the space which would be considered the apartment as a sole-
occupancy unit (SOU).

Class4 A Class 4 part of a building is a sole dwelling or residence within a building of a non-
residential nature. An example of a Class 4 part of a building would be a caretaker’s
residence in a storage facility. A Class 4 part can only be located in a Class 5to 9
building.

Class 10a Class 10a buildings are non-habitable buildings including sheds, carports, and private
garages.

Class 10b Class 10b is a structure being a fence, mast, antenna, retaining wall, swimming pool,
or the like.

Source: ABCB 2020, Building Classifications.

1.2 Energy efficiency requirements in the NCC

The NCC provides nationally consistent, minimum technical standards for the design and
construction of new buildings (and new building work in existing buildings). In addition to structural,
fire protection, and health, amenity and accessibility provisions, Section J of Volume One and
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Parts 2.6 and 3.12 of Volume Two of the NCC address minimum mandatory provisions for energy
efficiency. The NCC achieves these nationally consistent minimum standards by specifying
Performance Requirements for various types of building work which can be satisfied using a
Performance Solution, a Deemed-to-Satisfy (DTS) Solution or a combination of both (more details
on these compliance methods is provided in Box 1.1).

Minimum energy efficiency requirements for residential buildings were introduced in 2003 for
houses and 2005 for multi-residential buildings. Requirements for non-residential buildings were
introduced in 2006 and the requirements were increased to a 5 star standard for Classes 1 and 10.
In 2010 the energy efficiency requirements for residential buildings were increased to 6 stars and
provisions for commercial building provisions were lifted to a higher level of stringency. The current
minimum energy efficiency requirements for residential buildings in the NCC are:

— for Class 1 buildings, generally equivalent to a 6 star rating with some DTS elemental
provisions in addition to NatHERS assessments, or compliance with the DTS elemental
provisions

— for Class 2 buildings, an average rating of all units in the block of at least 6 stars, and a
minimum for each unit of 5 stars. In addition to the assessment of building fabric, multi-
residential buildings are also required to meet a series of DTS requirements.

While the NCC is a national code, states and territories can choose to apply its provisions, with or
without amendments, to policy or technical differences. As a result of this, the NCC provisions are
applied with variations in some jurisdictions:

— the minimum requirements in the Northern Territory (NT) are 5 stars for Class 1 and for Class
2, 3 stars for sole occupancy units and an average of 3.5 stars across all units

— Queensland allows a Class 1 building to get 1 star credits for installing solar PV; or in a Class
2 building an average of 1 star less than the minimum national requirement

— New South Wales (NSW) has separate Performance Requirements and compliance options
based on its Building Sustainability Index (BASIX).

Box 1.1 Methods of compliance with the NCC performance requirements

DTS Solutions

DTS Solutions follow a set of provisions that identify construction practices, materials,
components, design factors and construction methods that, when followed and adhered to,
are considered sufficient to achieve the required Performance Requirements. There are two
options to meet the NCC requirements via DTS solutions:

— DTS energy rating — this option entails obtaining an energy rating of at least 6 stars using
a software tool accredited under Nationwide House Energy Rating Scheme (NatHERS),
coupled with complying with certain provisions for energy-saving features, and provisions
for building sealing.

— DTS elemental provisions — this option entails complying with the relevant DTS elemental
provisions detailed in the NCC (which prescribe specific energy efficiency performance
levels of materials to be included in the home, such as insulation and glazing).
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Performance Solutions

This method provides the ability to propose Performance Solutions to meet the Performance
Requirements. The key to the performance solutions is that there is no obligation to adopt any
particular material, component, design factor or construction method. A building can be
approved if it differs in whole or in part from the DTS provisions described in the NCC if it can
be demonstrated that the design complies with the relevant Performance Requirement. This
means that Performance Solutions can be flexible in achieving the outcomes and
encouraging innovative design and technology use.

A Performance Solution must comply with all relevant Performance Requirements and must
be verified using one or a combination of the following Assessment Methods:

— evidence of suitability

— a verification method

— expert judgement

— comparison with the DTS provisions.

Source: ACIL Allen based on NatHERS (National Construction Code page,
https://www.nathers.gov.au/governance/national-construction-code-and-state-and-territory-regulations) and
ABCB

(Home page, http://www.abcb.gov.au/).

1.3 RIS requirements

The Inter-Governmental Agreement (IGA) that supports the continuing operation of the ABCB
require the preparation of a RIS on proposals to alter the NCC.

This RIS has been developed in accordance with the best practice regulatory principles
administered by the Office of Best Practice Regulation (OBPR) and set out in the Regulatory
Impact Analysis Guide For Ministers’ Meetings And National Standard Setting Bodies (referred to
as the RIA Guidelines or OBPR Guidelines).?*

The RIS will be developed in two stages:

— a Consultation RIS for the purpose of consulting with interested stakeholders (this report)

— a Final RIS incorporating relevant information and data gathered through the consultation
process with interested stakeholders. The Final RIS is used by the ABCB as an input into its
decision on the matter that is the subject of the RIS.

Both RISs are assessed by the OBPR for compliance with the Regulatory Impact Analysis (RIA)
requirements for best practice regulation.

24 commonwealth of Australia, Department of the Prime Minister and Cabinet 2021, Regulatory Impact
Analysis Guide for Ministers’ Meetings and National Standard Setting Bodies, May.
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1.4 Structure of this report

The remainder of this report is structured as follows:
— Chapter 2 out the nature and extent of the problem that the proposed changes are seeking to
address

— Chapter 3 specifies the objectives of government action and the options to address the
identified problem

— Chapter 4 outlines the framework used to analyse the impacts of the proposed changes
— Chapter 5 assesses the impacts of the proposed changes to the NCC on individual dwellings.
— Chapter 6 considers the economy-wide impacts of the proposed NCC changes.

— Chapter 7 assesses the distributional and housing affordability impacts associated with the
proposed policy changes.

— Chapter 8 provides some discussion of other impacts and policy considerations.
— Chapter 9 discusses the implementation and review of the proposed regulation.

— Chapter 10 sets out the conclusions of the analysis.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
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Statement of the
problem

2.1 Identifying the problem

Energy use within residential buildings comes with substantial benefits. Australians heat their
homes, use hot water, and cook their food not only for amenity, but also to maintain healthy
households.

While the objectives of temperate houses and hot water are clear, the energy use required to
achieve these objectives comes at a cost, both to those households and to society. At the
household level, utility bills add to costs of living and can be a source of financial stress, especially
for low-income households. Across society, residential energy use is a key source of energy
demand, putting stress on the energy grid and generating greenhouse gas emissions.

According to the latest Department of Industry, Science, Energy and Resources data, the
residential building sector is a major source of energy demand and use. It accounts for
approximately 7.4 per cent of Australia’s energy use (Figure 2.1). In 2017-18, this was

458.8 petajoules (PJ), about a third larger than the commercial and service sectors. Since 1974,
residential energy use has increased by an average rate of 1.6 per cent per year faster than the
rate of population growth, which was 1.4 per cent over the same period. This represents a 98.4 per
cent increase in residential sector energy consumption over the period 1974 to 2018.

Residential energy use is drawn heavily from the burning of fossil fuels. In some years, more than
half of residential energy use comes directly from on-site burning of fossil fuels — such as natural
gas, LPG and wood products — for space heating, cooking and water heating. The proportion of
these direct burning fossil fuels has decreased over time (see Figure 2.2), as has the proportion of
fossil fuels used in the electricity grid over time. Across Australia, 50.0 per cent of residential
energy use comes from direct burning of fossil fuels. Though this varies across states, with the
highest proportion in Victoria, using 75.2 per cent; and the lowest proportion in the Northern
Territory, using 15.0 per cent. Indeed, the residential building sector is responsible for around 11
per cent of Australia’s emissions and 29 per cent of electricity use.?®

25 COAG Energy Council 2019, Report for Achieving Low Energy Existing Homes,
http://coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Trajectory%20Addend
um%20-%20Report%20for%20Achieving%20Low%20Enerqy%20Existing%20Homes 1.pdf, accessed 28
September 2020.
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Figure 2.1  Australian energy use, by sector, 1973-74 to 2017-18
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Source: Department of the Environment and Energy 2019, Australian Energy Statistics, Table E,
September.

Figure 2.2  Residential energy use, by fuel type, 1973-74 to 2017-18

500
450
400 —
350 T EHE R
2
E 300
=
E 250
z
g 200 - : E g
5 == ! i
o 150 i
w
100
50
0
1973-74 1977-78 1981-82 1985-86 1989-90 1993-94 1997-98 2001-02 2005-06 2009-10 2013-14 2017-18
m  Black coal Coke m  Brown coal briquettes m  Wood, woodwaste = LPG m  Kerosene and Heating oil
= Diesel Natural gas m  Towngas ®m  Solar energy = Electricity
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September.

While Australia has made considerable progress in the energy performance of residential
buildings, there is still opportunity to implement actions that could further reduce the energy
consumption of the sector. Indeed, the NEPP identified that the residential building sector can
contribute significantly to reach the target of improving Australia’s energy productivity by 40 per
cent between 2015 and 2030 by reducing Australia’s energy use by 84 PJ (see Figure 2.3).
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Figure 2.3  Energy productivity opportunities identified in the NEPP
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There are various barriers that inhibit the capture of energy efficiency opportunities in the
residential sector. Some of these barriers can be classed as market failures (and hence warrant
policy intervention) and others are not. These barriers have been studied extensively in the
literature for many years. Indeed, the Trajectory identified the following market failures that inhibit
the ability of households to invest in energy efficiency measures within the residential sector: 26

— Informational problems — these refer to a lack of awareness and information, particularly a

lack of clear, reliable and comparable information on the energy performance of homes and of
the benefits of investing in energy efficiency measures, that can be used by householders to
make decisions about home improvements, and by buyers and renters to factor energy
efficiency and comfort considerations into their purchasing or renting decisions. When buyers
or sellers do not have perfect information about available opportunities, transactions that are
mutually beneficial may not take place and markets may not deliver economically efficient
outcomes.

Split incentives — where the parties engaged in a contract have different goals and different
levels of information. This is a form of the principal-agent problem, where owners do not share
the objectives of their renters who pay rental to access properties. In the context of energy

efficiency for existing buildings, this refers to a situation in which energy bills and capital rights

26 Council of Australian Governments (COAG) Energy Council 2018, Report for Achieving Low Energy
Homes,

http://coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Report%20for%20Ach

ieving%20Low%20Energy%20Homes.pdf, accessed 16 September 2020.
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are misaligned between economic actors. In the context of new buildings, this could relate to
where builders or designers do not share the objectives of those purchasing new homes.

— Capital constraints — access to capital is critical to supporting energy efficiency investments.
Capital constraints are particularly relevant to energy efficiency investments as these require
up-front capital or financing, but the benefits of the investments (lower energy costs) accrue
over time and are often misaligned with the financing period.

Other market failures associated with high energy use and lower uptake of cost effective energy
efficiency investments in the residential sector include:

— Negative externalities associated with energy consumption — unpriced negative
externalities associated with energy consumption result in energy prices that do not fully reflect
the cost of consuming energy (which includes the cost of greenhouse gas emissions and
externalities associated with peak demand). This results in higher energy consumption than
socially optimal and in lower investment in energy efficiency measures.

— Incomplete markets — residential properties are an extremely heterogenous market.
Differences in location, build, design, and cost abound between residential premises. Because
the characteristics of residential houses are bundled, the purchasers of new buildings may
subrogate preferences for energy efficient houses for other preferences, such as the number
of rooms, which result in under-consumption of energy efficiencies (or other characteristics).

— Market rigidities — residential properties are extremely lumpy purchases for most
households — for whom it will likely be the largest single asset. In addition, it is relatively
expensive to transact in houses for both purchasers and renters, and building new homes is a
time- and capital-intensive process. These market rigidities mean that it takes longer for the
market to meet demands for improved energy efficiency.

2.2 The policy response

Commonwealth and State governments have introduced a number of measures to address the
market failures outlined above, reduce energy use and improve the energy efficiency of the
residential sector. These include:

— the minimum energy efficiency requirements for new residential in the NCC (which have been
in place since 2003 for houses, since 2005 for multi-residential buildings and since 2006 for
commercial buildings)

— the Equipment Energy Efficiency (E3) program, and the Greenhouse and Energy Minimum
Standards (GEMS)

— a number of energy efficiency programs, including obligations, schemes, grants and rebates to
help households improve aspects of their energy use or efficiency

— arange of policies and initiative implemented by State and Territory governments to improve
existing buildings (see Box 2.1)

— the NEPP and the Trajectory (a further policy development under NEPP), which include
multiple actions to improve the energy efficiency of Australian buildings

— the Australian Government Energy Policy Blueprint, which sets out clear objectives and
detailed policies to ensure a better energy future for Australia.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
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Box 2.1 State and Territory initiatives

The Trajectory acknowledges a range of State and Territory government initiatives and
policies which support energy efficiency in existing residential buildings. The list includes, but
is not limited to:

Australian Capital Territory

— NEPP Measure 2.1: The ACT Energy Efficiency Improvement Scheme has new residential
heating “heat pump” upgrade activities.

— NEPP Measure 4: Following the successful ACT Public Housing trial program in 2017-
2018 to upgrade heating and hot water systems, a new ACT (Public) Housing program will
upgrade and replace heating systems with high efficiency reverse cycle air conditioning
heat pumps, with demand response capability, over the next 5 years in a percentage of
ACT’s public housing.

— NEPP Measure 4: The Actsmart - Low Income Solar program has had strong take up,
while the Actsmart low-income household programs continue to deliver advice on practical
ways for low-income households in the ACT to reduce energy.

— NEPP Measure 11: The ACT Government has begun a three-year Innovative Financing
project to reduce barriers to utilising smart financing for energy efficiency upgrades in the
ACT.

— NEPP Measure 13: The ACT’s Next Generation Energy Storage program continues to
have good take up and is driving investment in “smart batteries” across the ACT. This has
led to an energy distributor partnering with the ACT Government and 400 households,
who now own “smart” batteries mainly through this ACT program, to participate in a city-
wide virtual battery demand response trial.

— NEPP Measure 31: The first ACT “gas free” all electric, solar PV new residential suburb
trial has been announced.

— The ACT is also reviewing its existing residential energy efficiency disclosure scheme and
investigating options for improving the energy efficiency of rental accommodation in the
Territory.

New South Wales
The NSW Government Climate Change Fund is funding the following initiatives:

— $15 million for up to 3,400 low-income households opting to receive a 2.5 kW solar power
system if they forgo their low-income household rebate.

— $24.5 million for more than 20,000 low-income renters to upgrade lighting, heating and hot
water systems.

— $50.2 million for up to 16,500 dwellings in community, public and Aboriginal housing to
upgrade items such as heating, cooling, hot water, lighting, insulation, sealing and solar
PV; up to 4,500 energy hardship customers to receive solar PV systems and improve
energy use knowledge; and at least 23,000 households to replace old inefficient fridges
and TVs with new energy efficient models.

— $30 million for up to 140,000 households to upgrade fixed appliances such as lights or
heaters.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
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South Australia

Retailer Energy Efficiency Scheme (REES): an obligation on energy retailers to provide
energy efficiency activities. This scheme is trialling the Victorian Residential Efficiency
Scorecard as part of the REES low-income audits targets.

Household Storage Subsidy Scheme: $100 million will support the installation of
approximately 40,000 energy storage systems in South Australian homes, assisting
customers to access the benefits of battery storage technology.

Tasmania

The $40 million Tasmanian Energy Efficiency Loan Scheme provides no-interest-loans of
up to $10,000 for households and small businesses to purchase energy efficient
equipment and appliances.

The $750,000 On-farm Energy Audit and Capital Grant Program provides up to $20,000
for farmers to undertake audits of stationary energy uses and/or irrigation systems and to
co-fund energy efficient capital upgrades.

A business and government energy efficiency audit program to assist small and medium
sized businesses and government agencies better understand their energy use and
access funding support for capital upgrades.

Victoria

The Victorian Energy Upgrades program provides households (and businesses) with
access to discounts for a range of energy efficient products. The program works by setting
a state-wide target on energy retailers for energy savings that results in the creation of
tradeable certificates for a range of energy-efficient products and services being made
available to homes and businesses at a discount.

Through the Solar Homes program, rebates are available for around 24,000 eligible
households to install solar photovoltaic panels on their home. From 19 August 2018
eligible households will only have to pay 50 per cent of the cost of a solar panel system,
up to a maximum rebate of $2,225. The rebate is available through Solar Victoria. In
addition, a rebate of $1,000 for the purchase and installation of solar hot water systems is
available for around 6,000 eligible households.

$16.9 million has been invested towards a number of programs to retrofit the homes of
3,300 low-income households. One program is Healthy Homes that provides free home
energy upgrades to up to 1000 vulnerable Victorians who live with complex healthcare
needs, and have low incomes, in Melbourne’s western suburbs and the Goulburn Valley.

The Victorian Residential Efficiency Scorecard is a voluntary home efficiency rating tool.
Householders who are interested in understanding more about the energy performance of
their home can contact a private provider and arrange for a rating assessment. The
provider collects data on site and calculates a star rating.

With the help of the Scorecard tool, the assessor can also offer suggestions for cost
effective energy improvements to the home.
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Queensland

At the time of the Trajectory, Queensland had a number of programs targeting low-income
householders, including:

— Solar for Renters: $4 million program that provided rebates to landlords to install solar PV

systems on their rental properties.

— Energy Savvy Families: Provided digital meters to eligible low-income families in regional

Queensland, together with energy efficiency information to help them gain a greater
understanding of when and how they use their electricity. They invested a further $4
million to extend the program to a further 4000 low-income households.

— Solar for public housing trial: Indigenous Community Lockhart River benefited from a 200

kilowatt rooftop solar farm with a battery storage system which was integrated into the
diesel-powered network. The rooftop solar farm provided 10 per cent of the community’s
electricity supply and aimed to offset thousands of litres of diesel fuel usage with cheaper
solar electricity. The Cairns and Rockhampton Sunny Savers trial had over 800 public
housing tenants signed up to benefit from a solar power purchase agreement to access
cheaper solar electricity. Participants in the Sunny Savers trial can save up to $250 on
their annual electricity bill. The Logan part of the trail was expected to the rolled out in
2020.

— Interest Free Loans for Solar and Storage: This program included up to 3500 solar

assistance packages offering an interest free loan of up to $4500 over seven years to
eligible households. Eligible households must have spent over $1000 in the last six
months on electricity, and be receiving Family Tax Benefit B.

Source: COAG Energy Council, Report for Achieving Lower Energy Homes, 2018

2.3 Need for further government intervention

As outlined above, the minimum energy efficiency requirements for residential buildings in the NCC
have been in operation since 2003 for houses and since 2005 for apartments. In 2010 these
requirements were increased to 6 stars and have remained at this stringency level for 10 years.
The case for a further stringency increase in these requirements is set out in the sections below.

2.3.1 Policy developments

As discussed in previous sections, a number of recent policy developments are driving the case to
increase stringency of the minimum energy efficiency requirements in the NCC for residential
buildings. These include:

the Paris Agreement, under which Australia set an economy-wide target to reduce greenhouse
gas emissions by 26 to 28 per cent on 2005 levels by 2030 (a target that it is aiming to
overachieve) and to achieve net zero emissions as soon as possible, preferably by 2050, and
various commitments by States and Territories to achieve net zero emissions by 2050. These
commitments have been made to mitigate the impacts of human-induced climate change,

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
to increase residential building energy efficiency 12



ACIL ALLEN

which is affecting many weather and climate extremes across the globe.?” As noted by CIE,
the domestic challenge is to achieve these targets at least cost and energy efficiency is often
cited as a low (or in some cases negative) cost approach to achieving greenhouse gas
abatement?®

— the Victorian Government’s commitment to improve the thermal performance of new
residential buildings from 6 stars to 7 stars?

— the NEPP, which sets a target of improving Australia’s energy productivity by 40 per cent by
2030 on 2015 levels and includes a number of measures to reduce the energy use of the
residential building sector. Specifically, Measure 31 of the NEPP recommends the
consideration of changes to the NCC to achieve better energy efficiency outcomes for
Australia’s buildings

— the Trajectory (a further policy development under NEPP), which sets a plan towards zero
energy (and carbon) ready buildings for Australia and identifies opportunities for the building
sector. The Trajectory suggests a number of changes to increase the stringency of energy
efficiency provisions in the NCC for residential buildings.

2.3.2 Support by industry

Some industry stakeholders are supportive of further energy efficiency improvements. For
example:

— The Australian Sustainable Built Environment Council (ASBEC, the peak body of key
organisations committed to a sustainable built environment in Australia) in their report Built to
Perform, an industry led pathway to a zero carbon ready building code30, call for a ‘Zero
Carbon Ready’ building code and for the energy standards in the NCC to be ‘urgently
upgraded if new buildings are to be fit for a zero carbon future’.

— COAG’s Report for Achieving Low Energy Homes noted that the majority of stakeholders
consulted when developing this report (more than 250 stakeholders from a range of sectors)
agreed that there needs to be stronger energy efficiency measures for Australia’s residential
buildings.31

27 Intergovernmental Panel on Climate Change 2021, Sixth Assessment Report, 9 August

28 Centre for International Economics (CIE) 2018, Decision Regulation Impact Statement, Energy Efficiency
of Commercial Buildings, prepared for the Australian Building Codes Board, 13 November.

2% The Victorian Government’s Climate Change Strategy (available at
https://www.climatechange.vic.gov.au/ _data/assets/pdf file/0025/522169/Victorian-Climate-Change-
Strategy-Accessible.pdf) and Energy Sector Emissions Reduction Pledge
(https://www.energy.vic.gov.au/energy-sector-emissions-reduction-pledge)

30 Australian Sustainable Built Environment Council (ASBEC) 2018, Built to Perform, an industry led pathway
to a zero carbon ready building code, July, https://www.asbec.asn.au/wordpress/wp-
content/uploads/2018/10/180703-ASBEC-CWA-Built-to-Perform-Zero-Carbon-Ready-Building-Code-
web.pdf, accessed 28 September 2020.

31 Council of Australian Governments (COAG) Energy Council 2018, Report for Achieving Low Energy
Homes,
http://coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Report%20for%20Ach
ieving%20Low%20Energy%20Homes.pdf, accessed 16 September 2020, p. 43.
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— In submissions received to the ABCB Scoping Study, Energy Efficiency: NCC 2022 and
beyond many stakeholders ‘attached high priority, and a sense of urgency, to the proposed
changes to the NCC’32 in the context of responding to climate change.

2.3.3 Evidence on cost effective energy efficiency opportunities for
new residential buildings

A number of studies have identified cost effective energy efficiency opportunities relative to the
current minimum standards for residential buildings in the NCC.

In 2012, the former Department of Climate Change and Energy Efficiency (DCCEE) commissioned
a report to identify cost effective savings in the energy consumption of new buildings (both
residential and commercial) that could be achieved in Australia by 2020 relative to buildings
compliant with the 2010 version of the Building Code of Australia (BCA).*

The report was updated in 2016 to help inform potential future policy settings. The updated report
found that there are significant cost effective opportunities for energy savings in new residential
buildings — as high as 49 per cent Australia-wide, although this varies by jurisdiction (see

Table 2.1). Depending on assumptions made about industry learning rates, the report found that by
2020, energy savings ranging from 8 per cent to 49 per cent could be achieved across Australia.
This equates to star ratings potentially up to 8 stars for Class 1 dwellings and up to 9 stars for
Class 2 dwellings, depending on the state/territory.>*

32 Australian Building Codes Board (ABCB) 2019, Energy Efficiency: NCC 2022 and beyond Outcomes
report, p. 11.

33 pitt&sherry 2012, Pathway to 2020 for Increased Stringency in New Building Energy Efficiency Standards:
Benefit Cost Analysis, prepared for the Department of Climate Change and Energy Efficiency, January,
https://www.energy.gov.au/sites/default/files/pathway-2020-increase-stringency-new-building-energy-
efficiency-standards-benefit-cost-analysis-residential-update-2016.pdf, accessed 29 September 2020.

34 pitt&sherry 2016, Pathway to 2020 for Increased Stringency in New Building Energy Efficiency Standards:
Benefit Cost Analysis: 2016 Update for Residential Buildings, prepared for the Department of Industry,
Innovation and Science, May,
https://www.nathers.gov.au/sites/default/files/Pathways%2520update%2520report%2520-%2520final. pdf,
accessed 29 September 2020.
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Table 2.1 Percentage of energy savings identified by pitt&sherry that could be achieved cost
effectively for residential buildings in 2020 (BCR = 1) relative to the 2010 version of
the Building Code of Australia

Australian
Learning rate  NSW weighted
average
0% 9% 3% 7% 11% 18% 14% 3% 7% 8%
3% p.a. for
a 19% 4% 7% 11% 32% 17% 9% 11% 13%
10 years
0,
%Oy%g’r:‘fger 44%  56%  49%  50% 47% 53% 41%  55% 49%

aIncremental cost falls to zero after 7 years.

®70 per cent of the incremental costs remain after 10 years.

¢ The shadow price of carbon begins at $12.25/t CO2-e in 2015 and increases annually based on inflation
(that is, is held constant in real terms).

Note: The benefit cost analysis assumes that performance requirements are introduced in 2019-20 and apply
to a cohort of buildings constructed between FY2020 — FY2024 and uses a 7 per cent discount rate. Cost
effective levels of energy savings are calculated on a breakeven basis (benefit-cost ratio or BCR of 1).
Source: pitt&sherry 2016, Pathway to 2020 for Increased Stringency in New Building Energy Efficiency

Standards: Benefit Cost Analysis: 2016 Update for Residential Buildings, prepared for the Department of
Industry, Innovation and Science, May.

In 2018 modelling was undertaken by AECOM to support the Trajectory for Low Energy Homes
2018 report. This modelling showed the impacts of increasing the energy performance of a number
of model houses and apartment blocks through adjusting thermal performance and appliance
features. The capital costs and the energy bills savings for households and apartment occupants
were estimated to analyse the cost effectiveness for households from the upgrades.

The results of a scenario increasing NatHERS star ratings as outlined in Table 2.2%, and
upgrading appliances®® across different regions in Australia (adjusting the thermal performance to
each location to recognise that temperate climates generally offer lower energy savings and longer
payback periods for households), are presented in Table 2.3.

35 To achieve higher star ratings, Class 1 dwellings were generally upgraded with additional insulation and/or
improved windows, either low-e or double glazing as appropriate for the climate. Class 2 SOUs were
generally upgraded with additional insulation and/or improved windows, either low-e or double glazing as
appropriate for the climate.

36 Appliances were upgraded with a total of 10kW worth of 4 star split system air conditioners and heat pump
hot water. Modelling assumed a fixed rate for building sealing and energy usage for lighting, cooking and
plugged loads across all Class 1 scenarios.
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Table 2.2 Star rating increases applied by AECOM Trajectory analysis in a selection of

locations

NCC Class 1 — Houses Class 2 — Apartments
Capital city Climate Base case star New star rating  Base case star  New star

Zone rating rating rating
Darwin 1 5.4 6.5 6.0 6.5
Brisbane 2 4.6 5.2 5.0 55
Sydney 5 5.5 6.5 5.9 6.4
Adelaide 5 6.1 6.6 6.1 6.6
Perth 5 6.2 6.7 6.4 6.9
Melbourne 6 6.3 7.0 6.2 6.7
Canberra 7 6.5 7.1 6.6 7.1
Hobart 7 6.2 6.7 6.5 7.0
ﬁource: Council of Australian Governments (COAG) Energy Council 2018, Report for Achieving Low Energy

omes.

As shown in Table 2.3, the AECOM analysis found that increased thermal performance and
upgraded appliances for new buildings results in a positive net present value at a national level
both for houses and apartments separately and combined (although it has mixed results at the
jurisdictional level when the two classes are separately analysed).

Table 2.3 Net Present Value (NPV) to 2050 from the tailored climate analysis, with electric
upgrades only

Class 1 — Houses Class 2 — Apartments Combined Class 1 and 2

$ million BCR $ million BCR $ million BCR
NSW -$45.8 0.98 $40.6 1.78 -$5.23 1.00
VIC $42.8 1.02 $109.3 4.20 $152.10 1.08
QLD $450.4 1.21 -$17.0 0.86 $433.36 1.19
SA $50.4 1.10 Excluded @  Excluded ? $50.42 1.10
WA $797.4 1.85 -$50.3 0.34 $747.06 1.74
TAS $1.1 1.01 $2.6 5.5 $3.68 1.02
NT $111.4 2.53 $9.2 541 $120.60 2.61
ACT $239.3 8.29 $3.5 1.99 $242.79 7.68
Australia $1,647.0 1.22 $97.8 1.34 $1,744.78 1.22

aWhile energy loads for SA were modelled for the purposes of comparing with other locations, assessing
potential net benefits was excluded from the analysis.

Note: Results calculated using a 7 per cent discount rate. BCR = benefit cost ratio

Source: Council of Australian Governments (COAG) Energy Council 2018, Report for Achieving Low Energy
Homes.
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While the Trajectory modelling provided the basis for policy-making, the results from the modelling
for the Trajectory are different to those for this RIS as the modelling was undertaken for a different
purpose. The key differences between the two sets of modelling include:

— Focus of the analysis — the Trajectory is focused on the impacts at a household level while the
RIS is focused on the impacts at the societal level, with distributional analysis to illustrate the
impact at a household level.

— Value of energy savings — as the Trajectory modelling is at a household level, the energy
savings are valued at the retail energy prices as at 2017, while the energy savings at the
societal level modelling in this RIS are valued based on the (lower) avoided costs. The retalil
electricity prices in some jurisdictions were significantly higher in 2017 than they are currently.

— Timeframes of the analysis — the Trajectory includes the costs and benefits associated with
new buildings built to 2050, while the RIS modelling considers the costs and benefits
associated with new buildings built over a ten year period only.

— Impact of policy — the Trajectory modelling is based on increasing the minimum standard of
the thermal shell by one star from the current application of the NCC in each jurisdiction, while
the RIS is based on increasing the minimum standard of the thermal shell from 6 stars to
7 stars taking into consideration the current level of over-compliance.

— Costs and benefits — the modelling for RIS includes costs that are not included in the
Trajectory modelling, and, based on more recent research and data, assumes that equipment
in the baseline is more efficient (with thus lower potential energy savings).

As a result, the modelling for the Trajectory is not directly comparable with the modelling for this
RIS.

ASBEC’s 2018 Build to Perform report modelled the costs and benefits of two energy efficiency
targets for residential buildings in the NCC (one conservative scenario and one scenario with
accelerated deployment, see Figure 2.4) and the potential for net energy performance through on-
site renewables (solar PV) on eight different building archetypes across four climate zones. The
analysis assessed upfront costs associated with improvements, as well as benefits from reduced
energy bills, downsizing of heating, cooling and ventilation equipment, and reduced network costs.
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Figure 2.4  Proposed energy targets for the NCC, under conservative (darker line) and
accelerated deployment (lighter line) scenarios

kWh/m?2/year
80 [ 2030
| |
[ |
| |
70 [ U
| |
[ |
| |
[ |
50 : Single Apartment
;
[ |
50 | 1
| |
[ |
:
[ |
40 [— .
1 Detached House
30 [ 0
Attached House
[ |
-0 I I I I . I o0 00 Joo
Base Case 2022 2025 2028 2031 2034
Code Code Code Code Code

Note: Summary trajectories are averaged across all climate zones.

Source: Australian Sustainable Built Environment Council (ASBEC) 2018, Built to Perform, an industry led
pathway to a zero carbon ready building code, July

ASBEC'’s report found that (see Figure 2.5):

— strengthening the energy efficiency requirements of the NCC could cost effectively deliver
between 19 and 25 per cent of the energy savings required to achieve net zero energy in new
residential buildings by 2030, compared with a baseline that complies with the DTS
requirements of the NCC 2016

— under the accelerated deployment scenarios, changes to the NCC energy efficiency

requirements could deliver 22 to 30 per cent of the required energy savings to achieve net
zero energy in new residential buildings by 2030.

The persistence of this energy efficiency gap (the difference between potential and actual energy
efficiency in buildings) and the fact that voluntary approaches have had mixed results to date
support the need for government intervention. Section 3.2 in the following chapter discusses why
quasi-regulatory approaches are not a workable solution for this problem.
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Figure 2.5  Potential 2030 energy targets for residential buildings based on cost efficient
measures
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* The gap to net zero energy can be met by a combination of best
decarbonised grid electricity supply.

Analysis of on-site renewable energy potential shows it could meet approximately:
10% of remaining energy use for apartments

Greater than 100% of remaining energy use for attached homes

Greater than 100% of remaining energy use for detached homes

* Data presented here is an average for this building archetype across the modelled climate zones (2, 5, 6 and 7) for the 2028 Code
A Percentage reduction is a proportion of whole building energy (or in the case of the apartment, whole-dwelling energy excluding
central services), including energy that is currently not in the scope of the Code and needs to be addressed by measures outside

the Code

Source: Australian Sustainable Built Environment Council (ASBEC) 2018, Built to Perform, an industry led
pathway to a zero carbon ready building code, July.
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2.3.4 Market developments

Since the last increase to the energy efficiency requirements in the NCC for residential buildings
eleven years ago, there have been various market developments which have resulted in lower net
costs for energy efficiency measures. These developments include the following:

Significant increases in energy prices — as illustrated in Figure 2.6, according to the Australian
Energy Regulator’s State of the Energy Market reports, electricity and gas prices have
increased above CPI over the 2010 to 2020 period. While CPI has increased by 23 per cent

over this period®”:
retail electricity prices have increased from 28 per cent in regional NSW to 84 per cent in

South Australia
retail gas prices have increased by over 100 per cent in NSW and over 200 per cent in

South Australia.
— though electricity prices have plateaued towards the end of the period, and in the last few

years have slightly fallen as renewable energy sources have begun to decrease wholesale

energy costs.

Figure 2.6  Increases in electricity and gas prices, 2010 to 2020
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Source: ACIL Allen analysis based on Australian Energy Regulator’s State of the Energy Market reports for

2010, 2011 and 2020

Decreases in the cost of energy efficient technologies — improvements in technology and
falling prices have made energy efficiency measures more cost effective. For instance:

37 weighted average of eight capital cities from December 2009 to December 2019
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— The price of LED lights has fallen significantly over the years. In 2018 LEDinside®® reported
that the global average price of 60-watt equivalent LED products dropped from around
USD$45-50 in January 2011 to below USD$10 by July 2018.%° The 2018 RIS assessing
increased stringency to the energy efficiency provisions for commercial buildings in the
NCC also noted that ‘the lighting industry reported that the cost of energy efficient light
emitting diode (LED) lighting has fallen by more than 50 per cent in recent years’.4°

— Glazing industry representatives consulted for the 2018 RIS assessing increased
stringency to the energy efficiency provisions for commercial buildings reported significant
reductions in the cost of energy efficient glazing in the Australian market over recent
years.*!

— Inthe last ten years, rooftop solar costs have fallen from above $2.50 per watt to around
$1.00 per watt or less.*?

As a result of the above changes, the cost effectiveness of a range of energy efficiency
opportunities have expanded significantly. Increasing the stringency of the energy efficiency
requirements in the NCC for residential buildings is an opportunity to capture some of these
opportunities.

2.3.5 Energy is a significant cost for some households

At the household-level energy use is a major expense, costing each household approximately $43
per week on average, of largely unavoidable costs.** According to the Australian Household
Expenditure Survey, the cost of domestic fuel and power increased by 28.5 per cent in nominal
terms between 2009-10 and 2015-16. Between 2008 and 2018, the proportion of disposable
income devoted to energy use has increased for all groups. This category includes both electricity,
and heating fuels like gas and wood. These costs vary significantly between urban areas and rural
areas, and between states. For instance, in 2015-16, households in Brisbane spent as low as
$35.20 on energy, while those in Darwin spent as much as $49.54. Across Australia this varies
between 2.3 and 3.7 per cent of total weekly household spending.

The energy bill burden is even more pronounced for low-income households, where energy costs
can make up a larger portion of the household’'s income. Of those households in the lowest income
quintile, a quarter were spending more than 8.8 per cent of their income on energy. And of those
on Jobseeker and similar allowances, a quarter were spending more than 9.7 per cent of their

38 | EDinside is the LED division of TrendForce (a global provider of market intelligence on the technology
industries) which provides intelligence on the global LED industry.

39 LEDinside 2018, Global LED Lighting Products Price Trend,
https://www.ledinside.com/news/2018/8/global led lighting products price trend, accessed 28 September
2020.

40 Centre for International Economics (CIE) 2018, Decision Regulation Impact Statement, Energy Efficiency
of Commercial Buildings, prepared for the Australian Building Codes Board, 13 November, p.29.

4 Ibid.

42 Solar Choice 2020, https://www.solarchoice.net.au/.

43 Australian Bureau of Statistics (ABS) 2016, Household Expenditure Survey, Household expenditure, 1984
to 2015-16, https://www.abs.gov.au/statistics/economy/finance/household-expenditure-survey-australia-
summary-results/latest-release, accessed 29 September 2020.
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income on energy use.** Rising energy costs have exacerbated this trend, with cost increases
proportionally affecting lowest-income households by a larger degree (see Figure 2.7).

Increasing energy efficiency standards for new residential buildings can reduce household bills.

Figure 2.7  Percentile distribution for electricity and gas expenditure as a percentage of
income by disposable income quintiles
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Source: Ben Phillips, Trends in household energy expenditure (commissioned and prepared for by ACOSS
and the Brotherhood of St Laurence), ANU Centre for Social Research Methods, 2018, accessible from
HTTPS://WWW.ACOSS.ORG.AU/WP-CONTENT/UPLOADS/2018/10/ENERGY-STRESSED-IN-
AUSTRALIA.PDF.

2.4 Summing up

The discussion above suggests that, in principle, there is a case for an increase in the minimum
energy efficiency requirements in the NCC for residential buildings on the basis of:

— existing market failures that inhibit socially optimal energy efficiency decisions including
negative externalities associated with greenhouse gas emissions from energy consumption,
informational barriers and split incentives

— recent policy commitments and directions

44 Ben Phillips 2018, Trends in Household Energy Expenditure, commissioned and prepared for by ACOSS
and the Brotherhood of St Laurence, ANU Centre for Social Research Methods,
https://www.acoss.org.au/wp-content/uploads/2018/10/Energy-Stressed-in-Australia.pdf, accessed 28
September 2020.
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— available evidence suggesting that there are significant opportunities to further improve the
energy efficiency of new residential buildings cost effectively

— support by some industry stakeholders for further energy efficiency improvements in
residential buildings, particularly through the NCC

— the benefits that energy savings can provide to households.

The case for increases in the energy efficiency provisions in the NCC is rigorously assessed in this
RIS to determine whether proposed stringency increases are likely to be beneficial for Australian
society overall.

2.5 Questions for stakeholders

1. Does the RIS adequately identify and define the problem?
2. Are there any other problems not considered by this RIS?

3. Does the RIS establish a case for amending the energy efficiency provisions of the NCC?
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Objectives and
options

3.1 Objectives of government action

Prior to 2010, the objective of energy efficiency requirements in the NCC was to reduce
greenhouse gas emissions by efficiently using energy. The functional statement was:

To reduce greenhouse gas emissions, a building, including its domestic services, is to be
capable of using energy efficiently.

In 2010, the objective of the energy efficiency requirements in the NCC was simplified to reducing
greenhouse gas emissions. The functional statement was expanded as follows:

To reduce greenhouse gas emissions, to the degree necessary—
(a) a building, including its domestic services, is to be capable of efficiently using
energy; and

(b) abuilding’s domestic services for heating are to obtain their energy from—
(i) asource that has a low greenhouse gas intensity; or
(i) a source that is renewable on-site; or

(iif) another process as reclaimed energy.

In response to an action suggested in the Trajectory, part of the proposed changes to the NCC
2022 include broadening the objectives of the energy efficiency requirements in the NCC to:

— reduce energy consumption

— reduce greenhouse gas emissions

— improve occupant health and amenity

— improve the resilience of a building to extreme weather and blackouts.

As discussed in Section 2.3.1, the particular changes proposed to the energy efficiency
requirements in the NCC for residential buildings have been driven by a number of broader
policies, including:

— international commitments, in particular the Paris Agreement, and various commitments by
States and Territories to achieve net zero emissions by 2050

— the NEPP, specifically Measure 31 that recommended the consideration of changes to the
NCC to achieve better energy efficiency outcomes for Australia’s buildings
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— the Trajectory, which suggested a number of changes to increase the stringency of energy
efficiency provisions in the NCC for residential buildings.

The broader objectives of these policies, and of the changes suggested to the energy efficiency
requirements for residential buildings, can be summarised as to: #°

— reduce energy costs for households and businesses
— maintain Australia’s competitiveness and grow the economy
— reduce carbon emissions and improve sustainability.

Notably, these objectives implicitly indicate an objective of achieving cost-effective energy
efficiency improvements (i.e. changes that deliver net benefits to the economy).

There are also a number of secondary objectives of the overall package of proposed changes.
These include:

— increased clarity of the energy efficiency requirements (for instance, through quantification of
Performance Requirements that are currently qualitative in nature)

— improving the effectiveness of the energy efficiency provisions (for instance, through the
introduction of provisions to fully account for thermal bridging in the thermal calculations for
residential buildings. Issues with thermal bridging in the current version of the NCC result in
buildings that do not achieve the intended energy performance)

— reduce complexity, for instance by:

— extending the elemental DTS provisions to Class 2 SOUs
— offering a Verification Using Reference Building (VURB) pathway for Class 2 buildings.

3.2 Policy options

The objectives of the policies and commitments driving change in the NCC (the international
commitments, the net zero emissions commitments, the NEPP and the Trajectory and) are very
broad and, as such, there are a wide range of policy measures that can contribute towards the
achievement of these objectives. Many of these policy options are unrelated to energy efficiency of
residential buildings (in fact, the NEPP outlines measures across a number of sectors in the
economy) and outside the remit of the NCC and the ABCB. In light of this, the RIS focuses solely
on policy options that relate to new residential buildings and are within the remit of the NCC and
the ABCB. These are discussed in more detail in the sections below.

3.2.1 Business as Usual (Status Quo)

The Business as Usual (BAU) or status quo is an option where there are no changes to the energy
efficiency requirements for residential buildings in the NCC 2022.

The BAU sets up a baseline against which the impacts of the alternative options discussed below
will be evaluated.

4 COAG Energy Council 2015, National Energy Productivity Plan 2015-2030, P. 13.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
to increase residential building energy efficiency 25



ACIL ALLEN

While the BAU benchmark assumes there are no changes to the energy efficiency requirements in
the NCC, this does not imply that the baseline is static. There may exist, for example, a
background level of voluntary adoption of additional energy efficiency measures in new buildings
that occurs without changes in the NCC.

Essentially, the BAU portrays the ‘best’ representation of the foreseeable counterfactual and
considers a range of factors, including:

— existing energy efficiency policies/measures for residential buildings

— the existing levels of compliance and over-compliance with the current NCC energy efficiency
requirements

— changes in energy prices

— growth of the housing stock

— changes in the greenhouse gas intensity of energy
— other relevant ‘background’ variables.

More details about the factors accounted for in the BAU for the cost benefit analysis modelling are
provided in Chapter 4.

3.2.2 Options A and B

The RIS formally analyses two policy options which are intended to apply to new residential
buildings, Option A and Option B. These are described in more detail below. Option B is introduced
first because it is the basis for calculating Option A.

Option B

This option sets a maximum annual energy use budget (based on societal cost*®) for the elements
of a building regulated by the NCC (space conditioning, heated water systems, lighting and pool
and spa pumps). The budget is based on a ‘benchmark home’ built with the following
characteristics:

— building shell performance level: equivalent to a 7 star NatHERS rated dwelling

— heating equipment: equivalent to a 4.5 star rated (GEMS 2012) heat pump heater (Annualised
Energy Efficiency Ratio, AEER = 4.5) 4

— cooling equipment: equivalent to a 4.5 star rated (GEMS 2012) heat pump cooler (Annualised
Coefficient of Performance, ACOP = 4.5) 48

— water heater: instantaneous gas
— 4 Watts per square metre of lighting.

Under this option, a societal cost of operating this benchmark building is calculated and a new
building is deemed to be compliant if it has the same societal cost as the benchmark building.

46 For further details about how the societal cost of energy is defined, please refer to the ABCB Scoping
Study (https://consultation.abcb.gov.au/engagement/energy-efficiency-scoping-study-2019/).

47 Under the latest 2019 GEMS determination, in terms of seasonal ratings, this would equate to 3 Stars i.e.
a Heating Seasonal Performance Factor (HSPF) of 4.5.

48 Under the latest 2019 GEMS determination, in terms of seasonal ratings, this would equate to 3 Stars i.e.
a Total Cooling Seasonal Performance Factor (TCSPF) of 4.5.
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If a piece of equipment (e.g. water heating) is installed that performs worse than the
benchmark, this will have to be offset either through installing other equipment that performs
sufficiently better than the benchmark (e.g. cooling) or through the installation of on-site
renewables (PVs).

Option A

This option is based on the same energy use budget as Option B, however, the budget is

70 per cent of the Option B benchmark (i.e. a compliant dwelling must achieve savings equivalent
to 30 per cent of the societal cost of applying the equipment and building fabric performance level
of the benchmark building specified in Option B). For example, if the societal cost associated with
the benchmark building in Option B is $1,000 per annum, then under Option A societal cost of
$700 must be achieved.

Compliance can be achieved either by improving the performance of the building shell, its
equipment or by adding some PVs or a combination of these approaches.

No change is proposed to the existing lighting provisions in the NCC under any of the policy
options.

Notably, the two proposed options will enable a ‘whole-of-house’ (WoH) approach to achieve
compliance. This means that a dwelling’s annual energy use can be achieved within an energy
budget, allowing a trade-off between the performance of individual building elements (such as the
thermal shell, water heating and pool pumps), subject to a minimum level of thermal comfort being
achieved (no lower than 7 star NatHERS rated performance, or equivalent)®.

The existing pathways for demonstrating compliance with the NCC will remain, including
combinations of:

— the Deemed to Satisfy (DTS) provisions

— NatHERS

— verification using a reference building (VURB)
— performance solutions.

These pathways can be used to demonstrate compliance, but offer flexibility in achieving the
objective for design.

A summary of the proposed changes to the NCC provisions is provided in Appendix A.

4 Trading between the thermal shell and appliances will not be possible when using the Deemed to Satisfy
(DTS) elemental compliance pathway.
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3.2.3 Alternative approaches

The RIA Guidelines require that a RIS identifies a range of viable options, including, as
appropriate, non-regulatory, self-regulatory and co-regulatory options.>® As noted above, in the
context of this RIS we will focus the discussion of alternative approaches to options that relate to
improving the energy efficiency of residential buildings.

Non-regulatory approaches

Relevant non-regulatory approaches which focus on encouraging increased energy efficiency of
residential buildings through information provision and incentives already exist in various forms at
both the national and state level and many other options are being considered as part of the
NEPP. For instance:

— most jurisdictions offer subsidies and rebates for energy efficient products and/or renewable
energy *!

— there are a number of building rating tools which can be used voluntarily to assess the energy
performance of residential buildings (these are discussed in more detail in Box 3.1)

— there are also voluntary industry schemes that provide information and training on
environmental solutions for residential design and construction, for instance, the HIA
GreenSmart Program and Master Builders’ Green Living Program

— there are a number of initiatives that are being considered under Measure 32 of the NEPP
(Increasing Compliance with the NCC) to improve compliance with current building energy
efficiency regulation. These include the: 2
— provision of information, education and training to lift the capabilities of all relevant

professionals and trades involved in the whole building development lifecycle

— development of tailored compliance tools for building certifiers and government regulatory
agencies to meet specific state and territory regulatory and administrative needs

%0 Council of Australian Governments 2007, Best Practice Regulation, A Guide for Ministerial Councils and
National Standard Setting Bodies, October, p. 10.

51 A relatively recent list of these is provided in our 2018 report to Energy Consumers Australia, supporting
households to manage their energy bills: a strategic framework,
https://energyconsumersaustralia.com.au/wp-content/uploads/Supporting-Households-to-Manage-Their-
Enerqy-Bills-a-Strategic-Framework.pdf.

52 COAG Energy Council 2018, Report for Achieving Low Energy Homes, December, P. 36.
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Box 3.1 Building rating tools in Australia which can be used voluntarily to assess energy
performance of residential buildings

NatHERS

NatHERS provides an assessment of a home’s thermal performance (building fabric/shell), with
star ratings based on information about the home’s design, construction materials and the
climate where it is being built, and standardised assumptions about the occupant’s behaviour
profile.

NatHERS was originally developed to enable the house design community to identify optimal
designs for new homes (and extensions) and to refine designs so as to deliver the best and
most cost effective solutions for occupants. >3

NatHERS is mostly used to demonstrate compliance with energy efficiency performance
requirements in the NCC and so is mostly used for new houses and renovations. However,
NatHERS is currently being extended to provide an assessment of the overall energy
performance of homes and to establish NatHERS protocols and processes for existing home
assessments (this includes further testing and refining of the national version of the Scorecard
so that it may be accredited under NatHERS).

BASIX

The Building Sustainability Index (BASIX) was introduced in 2004 by the NSW Government to
regulate the energy and water efficiency of residential buildings. BASIX is used to satisfy the
energy efficiency performance requirements in the NCC for NSW.

The assessment is conducted using an online BASIX tool, which estimates the water and
energy consumption and the thermal comfort of a dwelling based on information about floor
area, the size, location and type of windows, the type of insulation and the type of hot water
system being installed. These estimates are then assessed and scored against specific energy
and water reduction targets.

NABERS

The National Australian Built Environment Rating System (NABERS) is a national rating
system that measures the environmental performance of buildings, tenancies and homes. It
measures the energy consumption, water usage, waste management and indoor environment
quality of a building or tenancy and its impact on carbon emissions.>*

NABERS is predominantly used to rate commercial buildings, however, it is also used as a tool
to assess the common areas and some shared services of Class 2 buildings. Unlike predictive
tools, it can only be used for existing buildings and is designed to measure actual verified
performance.

NABERS compares the performance of a building or tenancy to benchmarks that represent the
performance of other similar buildings in the same location using real, measurable information
about a building or tenancy, such as energy and water bills or waste consumption data.

In addition to the NABERS tools for commercial (and Class 2) buildings, NABERS maintains an
online calculator for homes known as Energy Explorer. This ‘do-it-yourself* free tool does not
offer certification or verification, but is rather an online calculator that is intended to enable

53 Research Education Design (RED) and Strategy. Policy. Research. (SPR) 2020, Extending NatHERS to
In-Home Assessment of Existing Homes Discussion Report, prepared for Department of Industry, Science,
Energy and Resources, Exposure Draft Final Report.

54 NABERS 2020, How it works — rating and certification, https://www.nabers.gov.au/, accessed 22 July
2020.
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homeowners to understand how energy is being used around the home and based on this,
what the best savings options may be. It does not allow for in-home assessments by accredited
assessors, but rather assumes that the tool is being used by the householder with access to in-
home data. Based on the householder inputs, the calculator estimates annual energy
consumption in kWh, annual energy costs (with user-defined energy prices) and greenhouse
gas emissions.>®

ACTHERS

In 1999, the Australian Capital Territory (ACT) became the first Australian jurisdiction to
introduce a mandatory disclosure scheme for the energy efficiency performance of residential
properties. The scheme used to give effect to this policy is known as the ACT House Energy
Rating Scheme (ACTHERS).

The rating tool used to calculate ACTHERS ratings was derived from an early version of the
NatHERS accredited tool, FirstRate. However, ACTHERS is not a NatHERS accredited tool.
Originally it included a O — 6 star rating scale, rather than 0 — 10 as per NatHERS, but it has
more recently adopted a 0 — 10 star scale consistent with NatHERS.%®

Victorian Residential Efficiency Scorecard

The Victorian Residential Efficiency Scorecard (the Scorecard) is currently the only scheme
conducting in-home assessments of existing houses in Australia. While the tool was originally
developed for Victoria, it has been expanded to cover all capital city climates and tropical
climates.

The Scorecard is based on an energy cost metric and gives householders information on:

— energy costs of a house as-built

— the performance of the home during heat waves with no cooling devices operational (a
rating on the extent of overheating in hot weather)

— improvements to help save on energy costs.
The Scorecard certificate also breaks down how much energy is being used on heating,

cooling, lighting, hot water, pools and spas and what proportion of energy is renewable if a
home has solar panels. This information can be used by the householder: *’

— as part of a decision-making process to buy or rent houses and apartments

— to make decisions on energy efficiency renovations, and communicate the value of an
upgrade

— to consider behavioural actions to reduce their energy costs if renovations are not feasible.

Source: ACIL Allen based on the noted sources.

%5 Research Education Design (RED) and Strategy. Policy. Research. (SPR) 2020, Extending NatHERS to
In-Home Assessment of Existing Homes Discussion Report, prepared for Department of Industry, Science,
Energy and Resources, Exposure Draft Final Report.

%8 |pid.

57 |saacs, Tony 2018, Technical Basis of the Victorian Residential Efficiency Scorecard — Version 1,
https://www.victorianenergysaver.vic.gov.au/ __data/assets/pdf file/0021/324183/Technical-basis-for-
Scorecard.pdf, accessed 22 July 2020.
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The persistence of an energy efficiency gap (the difference between potential and actual energy
efficiency in buildings, see discussion in Section 2.3.3) highlights that voluntary approaches have
had mixed results. As noted in the Trajectory {m]ost buildings in Australia are only built to the
minimum energy efficiency requirements in the National Construction Code (NCC). This misses
cost effective opportunities to lower energy bills for households, as new energy efficient technology
costs have been falling considerably in recent years, while energy prices have been rising. These
requirements have also not been updated since 2010’. %8

Quasi-regulation

The quasi-regulatory approach covers a wide range of rules or arrangements that are not part of
explicit government regulation, but seek to influence the behaviour of businesses and individuals.
Examples include industry codes of practice developed with government involvement, guidance
notes, industry—government agreements and accreditation schemes.>®

The Australian Government Best Practice Regulation Handbook (2007)%° provides a checklist for
the assessment of when quasi-regulation should be considered (Box 3.2). In light of these
considerations and to the extent that:

— the residential construction sector is recognised as being highly fragmented and disjointed and
guasi-regulation requires highly cohesive industries characterised by low rates of entry and
exit

— there is already infrastructure to support the formal regulatory measures in the NCC; a code of
conduct (or similar approach) would make aspects of the existing infrastructure redundant
without necessarily achieving greater energy efficiency

— there is probably not one single industry association with the necessary capacity and
resources to develop and/or enforce a national quasi-regulatory scheme

then, this approach to encourage voluntary uptake of higher energy efficiency standards in new
residential buildings is unlikely to be effective for the construction industry.

Box 3.2 Checklist for the assessment of quasi-regulation

Quasi-regulation should be considered where:

— there is a public interest in some government involvement in addressing a community
concern and the issue is unlikely to be addressed by self-regulation

— there is a need for an urgent, interim response to a problem in the short term, while a long-
term regulatory solution is being developed

— government is not convinced of the need to develop or mandate a code for the whole
industry

8 COAG Energy Council 2018, Report for Achieving Low Energy Homes, December, P. 1.

%9 Department of the Prime Minister and Cabinet 2020, The Australian Government Guide to Regulatory
Impact Analysis, https://www.pmc.gov.au/sites/default/files/publications/australian-government-quide-to-
regulatory-impact-analysis.pdf, accessed 17 September 2020, P. 30.

60 Australian Government 2007, Best Practice Regulation Handbook, Canberra,
http://regulationbodyofknowledge.org/wp-
content/uploads/2013/03/AustralianGovernment_Best_Practice_Regulation.pdf, accessed 17 September
2020.
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— there are cost advantages from flexible, tailor-made solutions and less formal mechanisms
— there are advantages in the government engaging in a collaborative approach with industry,

with industry having substantial ownership of the scheme. For this to be successful, there
needs to be:

- a specific industry solution rather than regulation of general application
— a cohesive industry with like-minded participants, motivated to achieve the goals

- aviable industry association with the resources necessary to develop and/or enforce the
scheme

- effective sanctions or incentives to achieve the required level of compliance, with low
scope for benefits being shared by non-participants

- effective external pressure from industry itself (survival factors), or threat of consumer or
government action.

Proposed guasi-regulation approaches should not restrict competition.

Source: Australian Government 2007, Best Practice Regulation Handbook, Canberra.

Summing up

In light of the discussion above, the RIS does not formally analyse alternative approaches to
achieve the objectives of government action. This approach recognises that:

there are a range of non-regulatory measures already in place to encourage increased energy
efficiency of residential buildings at both the national and state level and many other options
are being considered as part of the NEPP

it has been acknowledged (through the NEPP, the Trajectory and other policies) that, to
address the diversity of market barriers that exist in the residential building sector, a suite of
policies and tools are needed to drive increased energy efficiency in buildings (including
regulation)

the need for regulation in this space has been established in the past, with various regulations
relating to energy efficiency already in place (not only the current energy efficiency provisions
in the NCC but also the Commercial Building Disclosure (CBD) Program, and Minimum
Energy Performance Standards and energy labelling for equipment).

3.3 Questions for stakeholders

4.

Does the RIS present clear, well differentiated options for amending the NCC that can achieve
the stated policy objective?

Which of the options analysed have the ability to meet the stated objectives? How could these
be enhanced?

Are there any other feasible options to address the problems identified in the previous chapter
that have not been assessed in the RIS and should be considered?

Of the options discussed in this chapter which would be the most effective at achieving the
stated objectives and why?

Which is your preferred option?

What should the objectives of the residential energy efficiency provisions of the NCC be?
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Framework for analysis

This chapter outlines the approach to undertake the impact analysis for the RIS.

Consistent with best regulatory practice, the analysis of the impacts of the proposed increases to
the energy efficiency provisions in the NCC was undertaken using a cost benefit analysis (CBA)
framework.

CBA is an analytical tool used to assess the costs and benefits of regulatory proposals. Costs and
benefits are examined from the perspective of the community as a whole to identify the proposal
with the highest net benefit. This approach applies a with/without comparative metric that allows
the analysis to specifically isolate the impacts of the incremental change in the NCC energy
efficiency requirements from the ever-changing policy landscape.

Notably, the CBA relies on a number of technical reports commissioned by the ABCB, including
(amongst others) the following:

— modelling of the impacts of the proposed thermal provisions (including thermal bridging) by
Tony Isaacs Consulting (TIC)

— modelling of the impacts of the proposed Whole of House (WoH) requirements by Energy
Efficiency Strategies (EES)

— an analysis by AECOM of the impact of the NCC 2022 thermal provisions on blocks that may
find it difficult to comply with the proposed changes

— an analysis by SGS Economics and Planning on the proportion of residential lots that may
encounter difficulties implementing the proposed provisions

— an analysis by the Centre for New Energy Technologies (CANET) on the propensity for new
houses to take up photovoltaics (PV).

4.1 General CBA framework

The following sections outline our approach to some general parameters used in the CBA.

4.1.1 Timeframe for analysis

The analytical timeframe used to model the costs and benefits of the proposed changes to the
NCC is based on the following assumptions about the life of the regulation and of their associated
impacts.
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The effective life of the regulation

Consistent with best practice and previous RISs, it is assumed that compliance and enforcement
actions begin the year that the amendments take effect (2022) and are modelled to extend for a
period of 10 years (that is, compliance costs were modelled for 10 years). After this period, it is
assumed that in a normal cyclical policy review, a new cost benefit analysis results in either the
regulations being superseded, revised or extended.

The life of the regulation’s impact

The additional benefits that will flow from compliance with the new NCC requirements will depend
on the life of the assets installed to meet the regulation. Buildings are typically long-lived assets
with a life of 40 years or more, whereas appliances are shorter-lived. In light of this, the following
assumptions were used about the expected life of investments installed in new dwellings as a
result of NCC 2022 (these assumptions are in line with the assumptions used in EES’s WoH
Report).

— Investments relating to heating and cooling that include a mixture of both shell and equipment
measures are assumed to have an average life of 30 years, reflecting the fact that building
shell improvements have a mixture of lifespans from 40 years for insulation, down to
15-20 years for door seals and that heating and cooling equipment has an average lifespan of
12 years. This, in essence, means that the benefits related to heating and cooling
improvements are modelled for each building and each building cohort for 30 years.

— Investments relating to water heating equipment are assumed to have a lifespan of 12 years,
and investments related to pool and spa pumps are assumed to have a lifespan of eight years.

— For investments related to PV, it was assumed that the solar panels have a lifetime of 20 years
and that inverters (which are integral to the operation of the solar panels) last 10 years. It is
also assumed that households will replace their inverter in year 11 so that the full 20 year
benefits from the solar panels are realised.

In essence, this approach means that the benefits of the energy efficiency measures installed as a
result of the proposed changes will generally last as long as the life of the assets (e.g. water
heating equipment for 12 years). The only exception to this is PV inverters which are treated as a
‘package’ with solar panels.

This approach to asset replacement is consistent with the approach used in other energy efficiency
RISs and is considered appropriate for the assessment of the NCC requirements as once an
appliance needs replacement in the future there is no regulatory mechanism via the NCC to ensure
that it is replaced with another that is at least as energy efficient as the first one. Hence, the
benefits stemming from the NCC requirements are only modelled for as long as the assets
installed to meet the regulation are expected to last.

In summary, the costs and benefits are thereby modelled over a period of 40 years, with new
buildings built over a ten year period and the benefits flowing from those buildings for a period of
30 years from the date of the new build.
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4.1.2 Discount rate

There is extensive debate around the basis and selection of the appropriate rate to discount the
stream of costs and benefits of policy changes related to energy efficiency, as the rate used in RIS
assessments has a very significant impact on the value placed on the benefits accumulated in the
future over a long period of time.

The OBPR requires the calculation of net present values at an annual central real discount rate of
7 per cent, with sensitivity analysis conducted using a lower bound discount rate of 3 per cent and
an upper bound discount rate of 10 per cent. Recent ABCB RISs®! have used these recommended
discount rates, and HoustonKemp in their report Residential Buildings Regulatory Impact
Statement Methodology®? also suggest using these values (although they also suggest reporting
evaluation results using a 5 per cent discount rate).

In contrast, a number of countries have used lower discount rates for evaluating policies or
regulatory changes associated with energy efficiency or environmental outcomes, for instance:

— The New Zealand Treasury recommends a standard discount rate for all regulatory appraisals
of 8 per cent. However, a number of RISs have used lower discount rates when there are
environmental or energy efficiency concerns. For example, a RIS for updating energy
efficiency regulations for air conditioners used a 5 per cent rate, citing “the value of long term
environmental and social benefits associated with energy efficiency”.5®

— HoustonKemp notes that, in the United States (US), “the Department of Energy recommends
using a 3.0 per cent real discount rate (2.5 per cent nominal) for projects relating to energy
conservation and renewable energy sources”.%*

— The Intergovernmental Panel on Climate Change (IPCC) recommends using the following
discount rates for projects with long term impacts: a 3.5 per cent discount rate for 1-30 years,
a 3 per cent rate for 31-75 years, a 2.5 per cent rate for 76-125 years, a 2 per cent rate for
125-200 years, a 1.5 per cent rate for 100-300 years, and a 1 per cent rate for a longer
period.®®

To ensure compliance with OBPR’s requirements and consistency of comparison with other
economic analysis of energy efficiency measures in the NCC, we have used the OBPR’s
recommended discount rates for this RIS. We also believe that the provision of sensitivity analysis
of the results using a discount rate of 3 per cent is sufficient to understand the effects of the policy
when lower discount rates are used (like the ones recommended by the IPCC and used in the US).

61 The Centre for International Economics (CIE) 2018, Decision Regulation Impact Statement, Energy
Efficiency of Commercial Buildings, prepared for the Australian Building Codes Board, November; Strategy.
Policy. Research (SPR) 2018, Inclusion of heating and cooling energy load limits in NatHERS assessments,
Regulation Impact Statement for decision, prepared for the Australian Building Codes Board.

62 HoustonKemp 2017, Residential Buildings Regulatory Impact Statement Methodology, report for the
Department of the Environment and Energy, April.

83 Ibid, p. 7.
64 Ibid. p.7.
8 pCC, 2007, cited in ASBEC 2016, Building Energy Performance Standards Project, Issues Paper, April.
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4.1.3 Cost benefit summary measures

The CBA model includes two summary measures that distil the results of the analysis, as
described in Table 4.1.

Table 4.1 Summary of measures included in the CBA

SUMIMED, Description SUEEESE Comparative ability
measure measurement
Net present Sum of discounted Policy is beneficial Provides the ability to compare policy
value (NPV) annual net benefits to society if NPV is options according to the total economic
(benefits minus greater than zero  return of each, where the option with
costs) the largest NPV should be favoured
Benefit-cost ratio Ratio of the Policy is beneficial Provides the ability to compare policy
(BCR) present value of to society if BCR is options according to the degree to
total costs to the  greater than one  which benefits outweigh costs for each,
present value of where the option with the largest BCR
total benefits should be favoured

Source: ACIL Allen.

4.1.4 Compliance

The analysis assumes full compliance with the new energy efficiency requirements. While in reality
not all new constructions are likely to comply with the requirements fully, this is a standard
assumption in regulatory analysis.

Currently, the following pathways exist to demonstrate compliance with the NCC energy efficiency
requirements:

— Class 1 dwellings can comply using one of the following pathways (or a combination of
them):
— the Deemed to Satisfy (DTS) provisions
— NatHERS
— verification using a reference building (VURB)
— performance solutions.

The ABCB estimates that around 80 per cent of new Class 1 buildings in Australia use
NatHERS accredited software as their means of demonstrating compliance with the NCC. The
remaining 20 per cent of Class 1 buildings use a mixture of other pathways for compliance

Available compliance pathways for Class 1 buildings remain the same in NCC 2022.

— The only DTS compliance pathway currently available for Class 2 SOUs requires a unit-by-
unit approach using NatHERS. SOUs are required to meet a 6 star NatHERS rating on
average across a Class 2 building, with no SOU allowed to achieve less than 5 stars (a
certificate for every SOU is required). Compliance with climate zone specific minimum heating
and cooling load limits must also be met both on average across the building and at the SOU
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level. Provisions for the common areas of Class 2 buildings are also captured in the Volume 1
Section J.%®

As part of the proposed changes under NCC 2022, two new compliance pathways are being
added for Class 2 dwellings, a DTS elemental pathway and a VURB pathway.

While in reality the proportion of buildings using different pathways to demonstrate compliance with
the NCC will vary by class and by state and territory, for the CBA it has been assumed that the
costs and benefits associated with the NCC 2022 are the same between compliance pathways.
The rationale behind this assumption is as follows:

— The DTS elemental provisions created by TIC for NCC 2022 were developed so that the
additional costs and benefits of following this pathway are almost identical to following the
NatHERS pathway. This outcome has been independently verified by Arup.

— Due to the above, the technical inputs by EES and TIC (the energy savings and compliance
costs for individual dwelling types — which are the foundation of the economy-wide CBA) were
only provided to us for one compliance pathway (NatHERS) for both Class 1 and Class 2
buildings.

— The ABCB expects that the additional compliance costs and benefits between pathways would
be similar (although the use of performance solutions provides the opportunity to reduce cots
or improve the benefits). Furthermore, while the ABCB does not expect the new requirements
will ‘force’ a change in which compliance pathway builders choose to use, it was noted that:

— the new DTS elemental provisions for Class 1 buildings are simpler to use (due to changes
in methodology and the assistance of calculators), which may result in more builders using
this pathway and in some compliance cost savings

— the new voluntary VURB for Class 2 buildings allows a building to be rated as a whole
(similar to the verification method used for commercial buildings)

— the new DTS compliance pathway for class 2 buildings may result in some compliance
cost savings if taken up

— buildings would need to meet the mandatory Performance Requirement regardless of the
compliance pathway taken, and hence would need to achieve at least the minimum energy
savings.

4.1.5 Cost pass-through

Consistent with previous analyses, for this RIS, we assumed that the additional compliance costs
associated with the construction of a new dwelling are passed through in full to the consumer.

4.1.6 Rebates

There are currently a number of rebates and other subsidies for energy efficiency and renewable
energy measures across states and territories.

While from a household’s perspective it is reasonable to factor any rebates into the cost of
installing energy efficiency measures, as a general rule, subsidies are excluded from the economy-
wide CBA as, from the societal perspective, they do not represent a resource cost, but just a
transfer.

66 Team Catalyst 2020, VURB for Class 2 — Method Document, November.
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In light of this, any subsidies currently in place for energy efficiency and renewable energy
measures are excluded from the economy-wide CBA. However, any rebates included in EES’s
Whole of House modelling are included in the distributional analysis (i.e. the analysis of the
proposed changes from the perspective of households living in the dwellings that would be subject
to the NCC 2022).

EES included the following rebates in their modelling: ¢’

— Solar PV — EES included an average level of Small-Scale Technology Certificate (STC)
rebates over the 10 year period of the regulation (starting in 2022). An average of four years of
credits was applied being the average number of credits applicable over the period (current
rebates effectively end in 2030).

— Water Heaters (solar and heat pump types only). For smaller units (those in Class 2 dwellings)
an average of 20 STCs was assumed and for larger units (those in Class 1) an average of 25
STCs.

4.1.7 Interactions with state and territory legislation

While the NCC is a national code, states and territories can choose to apply its provisions, with or
without amendments. As such, the energy efficiency provisions in the NCC are applied with
variations in some states and territories. Throughout Australia, there are individual jurisdictions
which apply a lower or different star rating, for instance:

— the minimum requirements in the Northern Territory (NT) are 5 stars for Class 1 and for
Class 2, 3 stars for sole occupancy units and an average of 3.5 stars across all units

— Queensland allows a Class 1 building to achieve as much as 1.5 stars less than the national
minimum requirement where an outdoor living area and solar PV is installed; or a Class 2
building to achieve an average of 1 star less than the minimum national requirement.

Consistent with previous RIS analyses, this RIS does not address the interaction between the
proposed amendments to the NCC and the existing and planned state and territory policies. The
analysis assumes that each of the states and territories will apply the NCC in its jurisdiction and
compares the current NCC national requirements to the proposed new requirements.

Therefore, the baseline for this RIS is that all new buildings across Australia rate 6 stars or above,
and this is compared to a situation where all new buildings achieve 7 stars and the WoH
requirements. Given this, the results of the analysis in this RIS should be interpreted as to
represent the costs and benefits associated with increasing the building shell performance level of
new buildings from a 6 star NatHERS rated dwelling to 7 stars plus meeting the required societal
cost of operating the building under each policy scenario (i.e. the WoH provisions).

This approach allows for a like with like comparison between states and with previous RISs and
avoids having to make assumptions about the likely policy responses of different states and
territories.

67 More details about the treatment of these rebates in EES’s modelling can be found in found in EES’s
report ‘NCC 2022 Update - Whole of House Component’.
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Notably, all the technical modelling undertaken by TIC and EES (which underpins the analysis in
this RIS) was also done on the same basis. Reflecting jurisdictional variations would require
extending these analyses.

4.2 Baseline for analysis

As noted in Section 4.1, the effects of the proposed policy options are estimated by comparing
their impacts with the baseline or BAU scenario. The baseline is a projection of the future state of
the world in the absence of any policy or regulatory change.

The objective of the CBA is to assess the change brought about by the new proposed energy
efficiency requirements in the NCC. As such, the baseline should make specific reference to those
factors which will be affected by the regulation and which will affect the estimates of its impact. To
this end, to establish the baseline for the analysis in the RIS we considered:

— the energy efficiency of new buildings (i.e. the distribution of thermal ratings achieved in
practice and the proportion of new houses already installing solar PVs)

— the growth in the building stock
— changes in energy consumption and prices (this is discussed in more detail in Section 4.5).

The definition of these baseline elements represents the best estimate of how the world might look
given the information available today.

Additional information about each of the first two elements is provided in the sections below.

4.2.1 Baseline energy efficiency

Thermal efficiency

The Commonwealth Scientific and Industrial Research Organisation’s (CSIRQO’s) Australian
Housing Dataset contains information about the current distribution of star ratings in each
NatHERS and NCC climate zone (NCC CZ)). This analysis shows that in all states and climate
zones, there is a level of compliance above that required by the NCC (over compliance), with many
dwellings being built at higher ratings than the minimum 6 stars required (see Table 4.2 below).
The proportion of dwellings being built at ratings lower than 6 stars reflect a mix of:

— the jurisdictional differences in the application of the NCC outlined in Section 4.1.7
— possible non-compliance.

National Construction Code 2022: Consultation Regulation Impact Statement for a proposal
to increase residential building energy efficiency 39



ACIL ALLEN

Table 4.2 Distribution of Class 1 and Class 2 ratings by state from CSIRO Australian Housing Data Dashboards

Class 1

ACT 0.1% 0.0% 1.0% 1.3% 41.2% 21.3% 17.5% 9.8% 4.6% 2.6% 0.4% 0.2% 0.0% 35.1%
NSW 4.8% 7.7% 247% 23.1% 18.3% 12.1% 6.2% 2.1% 0.7% 0.2% 0.0% 0.0% 0.0% 9.3%
NT 0.0% 0.0% 135% 13.7% 27.5% 204% 153% 8.5% 0.8% 0.3% 0.0% 0.0% 0.0%  24.9%
QLD 0.3% 1.4% 13.0% 8.7% 34.1% 16.6% 124% 8.1% 3.5% 1.3% 0.5% 0.1% 0.0%  25.9%
SA 0.2% 0.4% 2.7% 0.9% 753% 14.2%  4.8% 1.1% 0.4% 0.1% 0.0% 0.0% 0.0% 6.3%
TAS 0.3% 0.1% 0.2% 0.1% 555% 27.7% 133% 2.4% 0.4% 0.1% 0.1% 0.0% 0.0%  16.2%
VIC 0.2% 0.1% 0.3% 03% 845% 11.0% 2.8% 0.5% 0.2% 0.0% 0.0% 0.0% 0.0% 3.6%
WA 4.9% 1.9% 2.5% 1.5% 65.4% 11.1% 7.2% 3.3% 1.5% 0.4% 0.2% 0.1% 0.0% 12.8%
Class 2

ACT 0.0% 0.3% 4.1% 70% 10.3% 9.3% 165% 21.3% 144% 125% 4.4% 0.0% 0.0%  69.0%
NSW 8.5% 8.6% 132% 159% 138% 13.3% 11.7%  8.0% 4.6% 2.0% 0.4% 0.1% 0.0%  26.7%
NT 0.0% 0.8% 3.8% 53% 13.6% 83% 22.0% 22.0% 235% 0.0% 0.0% 0.8% 0.0%  68.2%
QLD 109% 11.5% 13.9% 12.3% 12.6% 9.3% 9.0% 8.1% 6.1% 3.7% 1.9% 0.4% 0.3%  29.5%
SA 0.0% 0.0% 11.4% 15.0% 224% 16.6% 17.1% 9.0% 7.4% 1.1% 0.1% 0.0% 0.0% 34.6%
TAS 0.7% 0.0% 2.5% 3.4% 146% 22.1% 244% 16.4% 9.8% 5.2% 0.9% 0.0% 0.0% 56.7%
VIC 0.2% 0.2% 7.0% 11.4% 18.3% 20.6% 185% 14.1% 7.4% 2.1% 0.3% 0.0% 0.0% 42.5%
WA 0.2% 0.1% 9.3% 8.3% 18.1% 13.7% 13.1% 15.2% 13.0% 5.8% 2.8% 0.3% 0.3% 50.5%

Note: Based on data from 2016 to March 2021. Totals may not add up due to rounding.
Source: CSIRO Australian Housing Dataset.
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The current level of energy efficiency of new residential buildings, and how this is expected to
change in the future, is taken into account when assessing the costs and benefits of increasing the
minimum thermal standards in NCC 2022. Dwellings already built at 7 stars or above have no
additional costs or benefits as a result of the new 7 stars building fabric requirements. However,
the costs and benefits associated with the WoH component are taken into account for these
buildings, where these buildings were not already meeting these requirements.

For the purpose of the CBA it was assumed that current levels of over compliance will continue (for
instance, it was assumed that approximately 4 per cent of Class 1 dwellings and 42 per cent of
Class 2 SOUs in Victoria will continue to be built at 7 stars or above under the baseline). Industry
stakeholders consulted for the RIS agreed with this approach. Furthermore, while in practice the
WoH approach will allow trade-offs between the performance of individual building elements,
subject to a minimum level of thermal comfort being achieved (no lower than 7 star NatHERS rated
performance, or equivalent), the CBA assumes that dwelling that are being built above 7 stars
would have similar impacts to those built at 7 stars (i.e. it is assumed that dwellings being built
above 7 stars have the same costs and benefits as a 7 star dwelling).

This assumption is necessary as the WoH modelling undertaken by EES does not account for
thermal performance variations. Given the complexity of simulating multiple potential trade-offs
associated with the WoH provisions, EES’s modelling simulates a fixed level of thermal comfort (at
the minimum 7 star NatHERS) and determines the equipment (including solar PVs) that needs to
be installed to meet the required energy budget based on this rating. As noted earlier, in reality,
buildings can meet the required energy budget through a higher performance building shell, higher
efficiency equipment, on-site renewables (solar PVs) or a combination of these.

As noted in Sections 4.1.4 and 4.1.7, the RIS assumes full compliance and does not account for
current variations in the application of the NCC in different states and territories. In light of this, any
‘perceived’ undercompliance® with the current 6 star requirement in the NCC is not taken into
consideration in the analysis.

Current use of solar PVs

There are a number of new dwellings currently being built with solar PV. With the introduction of
WoH requirements in NCC 2022 these dwellings may already have sufficient solar PV capacity
installed to meet the NCC 2022 Performance Requirement. Given this, the proportion of new
residential buildings built with solar PV, and how this is expected to change in the future, was taken
into account when assessing the costs and benefits of the new energy efficiency requirements in
the NCC 2022.

Two key inputs are required to account for these dwellings in the economic modelling:

— an estimate of the proportion of new dwellings that are fitted with solar PV at time of
construction and projections about how this is expected to change over the period of analysis

— an estimate of the average capacity of the solar PVs installed in new dwellings and
assumptions about how this is expected to change over the period of analysis.

68 As noted above, levels of compliance below 6 stars are in some instances a result of state/territory
variations in the application of the NCC, and so do not reflect real undercompliance.
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Proportion of new dwellings fitted with solar PV at time of construction

ACIL Allen has an in-house Small Scale Renewable Energy model as part of our suite of energy
models. This model projects the proportion of all residential buildings with solar PV installed, by
jurisdiction, using historical solar PV data and Australian Bureau of Statistics (ABS) data on
housing dwellings, and compares these with AEMQ’s projections. The proportion of all residential
buildings with solar PV installed, by jurisdiction, in 2019 is set out in the first column of Table 4.3.
Given the practical difficulties with installing solar PVs on Class 2 dwellings, most of these
installations are likely to be on Class 1 dwellings. Given the lack of data about the split in solar PV
penetration by building class, the analysis assumes that the current and future penetration of solar
PV in Class 2 dwellings is effectively zero.

CANET analysis provided by the ABCB indicates that the proportion of new dwellings with solar PV
in Victoria was 13 per cent in 2019. To estimate solar PV penetration in new dwellings in the other
jurisdictions in 2019, the ratio of the proportion of new homes with solar PV to the proportion of all
buildings with solar PV in Victoria was applied to each of the other jurisdictions, except New South
Wales. The NSW Government provided more detailed actual data from BASIX on the proportion of
new buildings with solar PV by climate zone in NSW, which was used instead. The proportion of
new residential buildings with solar PV installed, by jurisdiction, in 2019 is set out in the first column
of Table 4.3 and the projected change in these installations over the period 2019-2031 is shown in
Figure 4.1.

It is assumed that the proportion of dwellings with solar PV installation is the same across different
climate zones in each jurisdiction (except for NSW where the solar PV penetration by climate zone
was provided).

Table 4.3 Proportion of residential buildings with solar PV, 2019

Jurisdiction All buildings New buildings @
New South Wales 30% 18%
Victoria 28% 13%
Queensland 56% 26%
South Australia 57% 26%
Western Australia 48% 22%
Tasmania 25% 12%
Northern Territory 42% 20%
Australian Capital Territory 27% 13%
National average 39%

aRefers to Class 1 buildings only.
Source: ACIL Allen.
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Figure 4.1  Projected proportion of new Class 1 residential buildings with solar PV, 2019 to
2031

45%

40%

35%

30%

25%

20%

15%

10%

Proportion of new Class 1 dwellings with PVs

5%

0%
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

NSW - . =VIC e QLD
...... SA WA -—-= TAS
NT ACT — Australia average
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Average capacity of the solar PVs installed in new dwellings

The CANET analysis shows that the average solar PV system size being installed in new dwellings
in Victoria in 2020 is around 5.7 kW. Based on this, it was agreed with the ABCB that the modelling
undertaken by EES for the RIS would assume an average system size of 5 kW for all new housing
under the BAU.%° This assumption is held constant for the analysis period (that is, it is assumed
that under the BAU, all new buildings installing solar PVs at the time of construction will install a

5 kW system).

4.2.2 New residential building stock

We do not expect that the proposed changes to the NCC will impact on the numbers of new
residential buildings constructed. Nevertheless, growth of the residential stock is a key driver for
both costs and benefits of the proposed amendments, and distributional issues in the analysis.

For the analysis in the RIS, we produced baseline projections of the housing stock in Australia over
the period 2022 to 2031. These projections are primarily based on historical ABS approvals data
and ABS forecasts of the Australian housing stock. We also used Housing Industry Association
(HIA) information on projected dwelling commencements to inform adjustments to our projections
in the short term due to COVID-19. Our projections see the number of new dwellings increase from

% This is slightly less than the average for Victoria’s new housing but takes into account the fact that those
installing solar PVs as part of the initial construction are likely to be more financially constrained and hence
installer smaller systems.
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just above 150,000 dwellings in 2022 to around 181,000 dwellings by 2031 (see Figure 4.2 and
Figure 4.3).

Figure 4.2  Projected number of new residential dwellings by dwelling type, Australia, 2022 to
2031

250,000
200,000

150,000

100,000
50,000

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

m Houses m Attached houses Apartments

Dwellings

Source: ACIL Allen.

Figure 4.3  Projected number of new residential dwellings by state, 2022 to 2031
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4.2.3 Houses with pools or spas

As mentioned in Section 3.2, the proposed WoH requirements would apply to pool and spa pumps.
Two key inputs are required to account for the impact of these new requirements in the economic
modelling:

— An estimate of the proportion of new detached dwellings that are fitted with pools or spas at
the time of construction and projections about how this is expected to change over the period
of analysis. Attached dwellings/townhouses and apartments are excluded from these
estimates as any pools/spas installed during construction form part of common areas and
hence are not included in the modelling.

— Estimates about the costs and benefits associated with dwellings with pools under NCC 2022
(this is discussed in more detail in Section 4.3.5).

Notably, given the comp