ACIL ALLEN

25 August 2022

Report to Australian Building Codes Board

National Construction Code
2022

Decision Regulation Impact Statement for a
proposal to increase residential building energy
efficiency requirements




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 visionisto be A u s t s mAdstitrasted 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 The report must not be published, quoted or disseminated to any other party without ACIL A | | senind
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.

© ACIL Allen 2022



ACIL ALLEN

Contents

Glossary

Disclaimer

Executive summary

1

Introduction

11
1.2
1.3
14

Scope of the RIS

Energy efficiency requirements in the NCC
RIS requirements

Structure of this report

Feedback on the Consultation RIS

2.1
2.2

Key issues raised by stakeholders
Approach to economic analysis

Statement of the problem

3.1
3.2
3.3
3.4

Identifying the problem

The policy response

Need for further government intervention
Summing up

Objectives and options

4.1
4.2

Obijectives of government action
Policy options

Framework for analysis

5.1
5.2
53
54
5.5

Economy-wide analysis: dwelling level impacts

6.1
6.2
6.3

Economy-wide analysis: national impacts

7.1
7.2
7.3
7.4
7.5

General CBA framework
Baseline for analysis
Impact assessment
Dwelling compliance costs
Benefit assessment

Dwelling costs
Dwelling benefits
Net impacts on dwellings

Economy-wide costs
Economy-wide benefits

Net impacts on the economy
Sensitivity and breakeven analysis
Energy market impacts

Vi

Vii

oOR~rwWN BB

\l

28

28
32
35
45

46

46
47

59

59
69
79
105
127

162

162
172
183

188

188
198
207
215
220



ACIL ALLEN

8 Impact on households

8.1
8.2

Distributional impacts
Housing affordability

9  Other impacts

9.1
9.2
9.3
9.4
9.5
9.6

Non-quantified benefits

Effects on competition

Effects on small business

Impacts on consumer choice and property rights
Equity issues

Unintended consequences

10 Implementation and review

10.1
10.2

Implementation of the proposed changes
Review and evaluation

11 Conclusion

References

Figures

Figure ES1 GHG abatement per dollar of costs (tonnes CO2-e per $2021)
Figure ES 2 Cumulative GHG abatement by policy option, million tonnes Co2-e
Figure ES 3 Redistribution of costs and benefits

Figure 2.1
Figure 2.2

Figure 2.3
Figure 2.4
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4

Figure 3.5

Figure 3.6
Figure 3.7

Figure 5.1
Figure 5.2

Figure 5.3
Figure 5.4

Figure 5.5
Figure 5.6

Submissions views on the problem statement in the CRIS

Does the CRIS establish a case for amending the energy efficiency
provisions of the NCC?

Views on alternative policy options

Survey responses on non-market household impacts

Australian energy use, by sector, 1973-74 to 2019-20

Residential energy use, by fuel type, 1973-74 to 2019-20

Energy productivity opportunities identified in the NEPP

Proposed energy targets for the NCC, under conservative (darker line) and
accelerated deployment (lighter line) scenarios

Potential 2030 energy targets for residential buildings based on cost efficient
measures

Increases in electricity and gas prices, 2010 to 2020

Percentile distribution for electricity and gas expenditure as a percentage
of income by disposable income quintiles

Lifetime of benefits from the proposed regulation

lllustrative profile of costs and benefits for building cohorts built during the
effective life of the regulation (2022-2031)

Projected proportion of new Class 1 residential buildings with solar PV,
2019 to 2031

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

Projected number of new residential dwellings by state, 2022 to 2031
Proportion of submissions that indicated that thermal bridging in timber-framed
buildings should be incorporated in the analysis

229

229
235

250

250
256
256
257
257
257

264

264
265

267

269

XXVi
XXVil
XXVili
10
12
16
21
29
30
31
40

41
42

44
61

62
74

76
76

88



ACIL ALLEN

Figure 5.7

Figure 5.8

Figure 5.9

Figure 5.10
Figure 5.11
Figure 5.12
Figure 5.13
Figure 5.14
Figure 5.15
Figure 5.16
Figure 5.17
Figure 5.18
Figure 5.19
Figure 5.20
Figure 5.21
Figure 5.22
Figure 7.1

Figure 7.2

Figure 7.3
Figure 7.4
Figure 7.5

Figure 7.6
Figure 7.7
Figure 7.8
Figure 8.1
Figure 8.2
Figure 9.1
Figure 9.2

Tables

Table ES 1
Table ES 2
Table ES 3
Table ES 4
Table ES 5

Table ES 6

Table ES 7

Table ES 8

Table ES 9
Table ES 10

Stakeholder views regarding whether the costs estimates presented in

Chapter 5 of the CRIS are reasonable 107
Likely response by industry to the proposed thermal fabric changes 109
Projected capital costs for rooftop solar PV by scenario 123
Retail price of 60-watt equivalent LED lamp products, 2015-2018 (US$) 125
Annual change in projected prices of capital costs for rooftop solar PV 125
Components of the retail energy price 133
Wholesale electricity price projections, $ per MWh 138
Wholesale gas price projections, $ per GJ 138
Retail electricity prices, cents per kWh 140
Retail gas prices, cents per MJ 140
Feed in tariff for PV exports to grid, cents per kWh 141
Available distribution capacity, 2021 146
Electricity emissions factors over time, tonnes CO2-e/MWh 150
Submissions responses on the appropriate cost of carbon 153
Percentage of electricity generated from coal 157
Gas emissions fluing and health impacts 159
Redesign hours per volume-built dwelling 195
Cost per tonne of abatement ($/tonne CO2-e, $2021) under different

policy options 214
Projected time weighted wholesale electricity prices, 2022 to 2035 222
Change in generator capacity in Victoria, 2022 to 2050 223
Projected change in generator output across the NEM and SWIS,

2022 to 2050 224
Projected change in minimum demand levels, 2022 to 2050 225
Load duration curve over the entire year, Victoria, 2040 227
Load duration curve, lowest 5 percentile, Victoria, 2040 228
Redistribution of costs and benefits 234
Factors affecting housing affordability 236
Energy efficiency impacts logic map 251
Projected decade in which Australian postcodes will reach a threshold

penetration of rooftop solar adoption (40 per cent) 262
What has changed since the CRIS? viii
Alternative policy options assessed after the CRIS XV
Costs and benefits quantified in the RIS Xvii
Non-quantified impacts XViii
Estimated lifetime (2022- 2051) distributional impacts for dwellings built in

2022, $ per household, (present value, $2021) XiX

Estimated average annual energy bill savings over 30 years (over asset lifecycle)

of applying Option A for Class 1 dwellings and Option B for Class 2 dwellings,
undiscounted ($2021) XXi
Estimated lifetime (2022-2060) economy-wide costs and benefits of the

proposed policy options by class, present value ($M, 2021), Australia

(excluding industry and government costs) XXii
Estimated lifetime (2022-2060) economy-wide costs and benefits of

applying Option A for Class 1 dwellings and Option B for Class 2 dwellings,

present value ($M, 2021), Australia XXiV
Comparison of lifetime economy-wide impacts of policy options, Australia XXVi
Sensitivity analysis 0 impact of sensitivity tests on the economy-wide

NPV under each policy option ($M, 2021) XXX



ACIL ALLEN

Table ES 11 Breakeven analysis @

Table 1.1
Table 3.1

Table 3.2

Table 3.3

Table 5.1
Table 5.2

Table 5.3
Table 5.4
Table 5.5

Table 5.6
Table 5.7

Table 5.8

Table 5.9

Table 5.10
Table 5.11
Table 5.12

Table 5.13
Table 5.14

Table 5.15
Table 5.16
Table 5.17

Table 5.18

Table 5.19

Table 5.20
Table 5.21
Table 5.22
Table 5.23
Table 5.24
Table 5.25

Table 5.26
Table 6.1

Table 6.2

Classification of residential buildings in the NCC

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

Star rating increases applied by AECOM Trajectory analysis in a selection of
locations

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

upgrades only

Summary of measures included in the CBA

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

C4NET analysis of the propensity for new houses to take up solar, 2019
Assumptions used in the Decision RIS regarding solar PV penetration for 2019
Proportion of new dwellings with pools and spas in NSW (based on

BASIX data from July 2017 to June 2020)

Number of pools? and dwellings by jurisdiction

Estimated proportion and number of new detached dwellings fitted with
pools and spas at time of construction by jurisdiction

Jurisdictions and climate zones where a representative Class 1 dwelling was
modelled by EES

Jurisdictions and climate zones where a representative Class 2 dwelling was
modelled by EES

Proportion of Class 1 dwellings built by state by climate zone from 2016 to 2021
Proportion of Class 2 dwellings built by state by climate zone from 2016 to 2021
Assumptions used in the impact analysis regarding the proportion of Class 1 and

Class 2 dwellings that will be built by state by climate zone from 2022 to 2031
Proportion of small and narrow blocks by state

Modelled combinations of building characteristics in the BAU and assumed
upgrade pathways under NCC 2022

Proportion of Class 1 and Class 2 dwellings built with no heating or no cooling
Average equipment cost savings per dwelling by jurisdiction

Additional construction costs to improve from a 6-star to a 7-star dwelling on
a difficult block (compared to improving froma 6-startoa7-st ar
non-difficult block), $2021

Impact of steel frame thermal bridging at 6-stars in various climates, Class 1
dwellings

Impact of steel frame thermal bridging at 6-stars in various climates,

Class 2 SOU dwellings

Percentage of detached houses (Class 1) by structural framing, 2018
Percentage of Class 2 (3 or less storeys) by structural framing, 2018

LPG prices, $2021

Conservation load factors

Natural gas emissions factors, kg CO2-e/GJ

Social cost of carbon estimates, 2020 7 2050 (in Australian 2021 dollars,

per metric ton of CO2)

Range of estimates of health costs associated with particulate emissions
Estimated marginal construction costs for Class 1 composite dwellings across
different jurisdictions and climate zones modelled under Option A, $/dwelling
in 2022 ($2021)

Estimated marginal construction costs for Class 1 composite dwellings across
different jurisdictions and climate zones modelled under Option B, $/dwelling
in 2022 ($2021)

on a

XXXI

37

38

38
66

71
73
74

77
78

79

80

80
83
83

84
90

95
105
116

6stand.
117

118

119
119
120
141
143
151

155

160

164

165



ACIL ALLEN

Table 6.3

Table 6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Table 6.9

Table 6.10

Table 6.11

Table 6.12

Table 6.13

Table 6.14

Table 6.15

Table 6.16

Table 6.17

Table 7.1

Table 7.2

Table 7.3
Table 7.4

Table 7.5
Table 7.6
Table 7.7
Table 7.8
Table 7.9

Estimated marginal construction costs for Class 2 composite dwellings across
different jurisdictions and climate zones modelled under Option A, $/dwelling

in 2022 ($2021) 166
Estimated marginal construction costs for Class 2 composite dwellings across
different jurisdictions and climate zones modelled under Option B, $/dwelling

in 2022 ($2021) 167
Evaluation of 6 to 7 star upgrade for Builder A houses 169
Comparison of costs of improving building fabric from 6 to 7 stars in volume

built and specialist designs 170
Impacts of maintaining 6-star window sizes at 7-stars 171

Estimated changes in energy consumption for Class 1 composite dwellings

across different jurisdictions and climate zones modelled under Option A,

MJ per dwelling 174
Estimated changes in energy consumption for Class 1 composite dwellings

across different jurisdictions and climate zones modelled under Option B,

MJ per dwelling 175
Estimated changes in energy consumption for Class 2 composite dwellings

across different jurisdictions and climate zones modelled under Option A, MJ per
dwelling 177
Estimated changes in energy consumption for Class 2 composite dwellings across
different jurisdictions and climate zones modelled under Option B, MJ

per dwelling 179
Estimated present value of energy benefits over 2022-2060 for Class 1

composite dwellings across different jurisdictions and climate zones modelled

under Option A, $/dwelling ($2021) 180
Estimated present value of energy benefits over 2022-2060 for Class 1

composite dwellings across different jurisdictions and climate zones

modelled under Option B, $/dwelling ($2021) 181
Estimated present value of energy benefits over 2022-2060 for Class 2 composite
dwellings

across different jurisdictions and climate zones modelled under Option A,

$/dwelling ($2021) 182
Estimated present value of energy benefits over 2022-2060 for Class 2 composite
dwellings across different jurisdictions and climate zones modelled under

Option B, $/dwelling ($2021) 182
Estimated lifetime impacts (2022-2051) of proposed NCC policy options

for Class 1 composite dwellings built in 2022 across different jurisdictions

and climate zones modelled ($2021) 184
Estimated lifetime impacts (2022-2051) of proposed NCC policy options

for Class 2 composite dwellings built in 2022 across different jurisdictions

and climate zones modelled ($2021) 186
Present value of state-wide capital costs to meet the NCC 2022 over

2022-2060, $M ($2021) 188
Estimated number of industry stakeholders directly affected by the

proposed changes to the NCC, 2020 191
Indicative hourly earnings for occupations requiring retraining 192
Estimated total retraining costs for industry (including training time

and training fees), $M ($2021) 193
Estimated redesign costs for volume-built dwellings, Australia 194
Estimated transitional costs for custom -built dwellings, 2022-2024, Australia 196
Estimated administrative costs, 2022-2031, Australia 197
Estimated industry costs, 2022-231, Australia, $m 2021 197

Estimated impacts of proposed NCC changes on energy
consumption (2022-2060) 199



ACIL ALLEN

Table 7.10
Table 7.11
Table 7.12
Table 7.13
Table 7.14

Table 7.15

Table 7.16

Table 7.17
Table 7.18
Table 7.19
Table 7.20

Table 7.21
Table 8.1

Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6
Table 8.7

Table 8.8

Boxes

Box 1.1
Box 1.2
Box 3.1
Box 4.1

Box 4.2
Box 5.1
Box 5.2
Box 6.1

Estimated change in generation investment, present value

(2022-2060, $M 2021) 202
Estimated deferred network investment for gas and electricity,

present value (2022-2060, $M 2021) 202
Estimated cumulative impacts of proposed changes on GHG emissions

(2022-2060) 204
Estimated present value of health impacts over the period 2022-2060,

$M ($2021) 206
Estimated lifetime (2022-2060) economy-wide costs and benefits of the

proposed policy options, present value ($M, 2021), Australia 208

Estimated lifetime (2022-2060) economy-wide costs and benefits of the

proposed policy options by class, present value ($M, 2021), Australia

(excluding industry and government costs) 210
Estimated lifetime (2022-2060) economy-wide costs and benefits of

applying Option A for Class 1 dwellings and Option B for Class 2 dwellings,

present value ($M, 2021), Australia 211
Estimated impacts of the combined option on energy consumption

(2022-2060) 212
Estimated cumulative impacts of the combined option on GHG emissions
(2022-2060) 213
Regulatory burden estimate 8 average annual regulatory costs

(from business as usual), $M 2021 215
Sensitivity analysis 8 impact of sensitivity tests on the NPV under each

policy option ($M, 2021) 218
Breakeven analysis 2 219
Estimated lifetime (2022- 2051) distributional impacts for dwellings

built in 2022, $ per household, (present value, $2021) 230
Estimated average energy savings per household in 2022 by fuel ($2021) 232

Estimated average annual energy bill savings over 30 years
(over asset lifecycle) of applying Option A for Class 1 dwellings and

Option B for Class 2 dwellings, undiscounted ($2021) 233
Estimated impact of the proposed NCC requirements on median house

prices across states and territories 238
Estimated impact of capital outlays to comply with proposed NCC

requirements on mortgage repayments 241
Estimated impacts of proposed NCC changes on gross median

household disposable income 245
Estimated impacts of the proposed NCC changes on the proportion of income

used for mortgage repayments 248
Estimated impacts of the proposed NCC changes on the median multiple 249
Methods of compliance with the NCC performance requirements 3
What is the best option from those considered? 5
State and territory initiatives 33
Building rating tools in Australia which can be used voluntarily to assess energy
performance of residential buildings 54
Checklist for the assessment of quasi-regulation 57
Revised optimisation of expected design solutions 100
Issues related to the installation of solar PV in Class 2 buildings 103

Energy performance benchmark for Class 2 dwellings in Queensland 163



ACIL ALLEN

Glossary

AAOs Assessor Accrediting Organisations

ABCB Australian Building Codes Board

ACCU Australian Carbon Credit Unit

ACOP Annualised Coefficient of Performance

ACOSS Australian Council of Social Service

ACT Australian Capital Territory

AEER Annualised Energy Efficiency Ratio

AEMC Australian Energy Market Commission

AEMO Australian Energy Market Operator

AER Australian Energy Regulator

AGWA Australian Glass and Window Association
AIRAH Australian Institute of Refrigeration, Air conditioning and Heating
ASBEC Australian Sustainable Built Environment Council
ATSE Australian Academy of Technological Sciences and Engineering
BAU Business as usual

BASIX Building Sustainability Index

BCA Building Code of Australia

BCC Building Codes Committee

BCR Benefit Cost Ratio

BMF BuildingMi ni st ersdé Forum
CBA Cost Benefit Analysis

CBD Commercial Building Disclosure

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



ACIL ALLEN

COAG
CPD
CPI
CRIS
CSIRO
cz
DCCEE
DCF
DELWP
DISER
DRIS
DTS
E3
EEC
EES
ENA
EPS
ESOO
EVs
GEMS
GBCA
GWh
HIA
HSPF
IGA

ISP

Council of Australian Governments

Continuing Professional Development

Consumer Price Index

Consultation Regulation Impact Statement
Commonwealth Scientific and Industrial Research Organisation
Climate Zone

Department of Climate Change and Energy Efficiency
Discounted cash flow

Department of Environment, Land, Water and Planning (Victoria)
Department of Industry, Science, Energy and Resources
Decision Regulation Impact Statement
Deemed-to-Satisfy

Equipment Energy Efficiency

Energy Efficiency Council

Energy Efficiency Strategies

Energy Networks Australia

Expanded polystyrene

Electricity Statement of Opportunities

Electric Vehicles

Greenhouse and Energy Minimum Standards

Green Building Council of Australia

Gigawatt hours

Housing Industry Association

Heating Seasonal Performance Factor
Inter-Governmental Agreement

Integrated System Plan

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



ACIL ALLEN

kWh
LCA
LCOE
LGC
LRET
LRMC
LVR
MLF
MEPS
MJ
MW
MWh
NABERS
NatHERS
NASH
NCC
NEM
NEPP
NER
NPV
NSW
NT
OBPR
Oo&M
OLA

PCA

KiloWatt-hour

Lighting Council Australia

Levelised Cost of Electricity

Large-scale Generation Certificate
Large-scale Renewable Energy Target
Long run marginal cost

Loan to value ratio

Marginal Loss Factors

Minimum Energy Performance Standards
Megajoules

MegaWatt

Megawatt hour

National Australian Built Environment Rating System
Nationwide House Energy Rating Scheme
National Association of Steel Framed Housing
National Construction Code

National Electricity Market

National Energy Productivity Plan
National Electricity Rules

Net Present Value

New South Wales

Northern Territory

Office of Best Practice Regulation
Operating and maintenance

Outdoor Living Area

Property Council of Australia

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



ACIL ALLEN

PCD Public Comment Draft

PFC Proposal for Change

PJ Petajoules

PV Photovoltaics

PVa Present Value

QLD Queensland

QRET Queensland Renewable Energy Target
REES Retailer Energy Efficiency Scheme
REZ Renewable Energy Zones

RIA Regulatory Impact Analysis

RIS Regulation Impact Statement

SA South Australia

SCA Strata Community Association

SCC Social Cost of Carbon

SIPS System Integrity Protection Scheme
SOuU Sole occupancy unit

SRMG Short Run Marginal Cost

SSREM Small Scale Renewable Energy Model
STC Small-scale technology certificate

TAS Tasmania

TCSPF Total Cooling Seasonal Performance Factor
TIC Tony Isaacs Consulting

TRET Tasmania Renewable Energy Target
VIC Victoria

VNI Victoria-New South Wales interconnector
VM Verification methods

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



ACIL ALLEN

VREAS Victorian Renewable Energy Auction Scheme
VRET Victorian Renewable Energy Target

VURB Verification using a reference building

WA Western Australia

WACC Weighted Average Cost of Capital

WEM Western Australian Electricity Market

WoH Whole-of-Home

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



ACIL ALLEN

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. This Decision RIS (DRIS) incorporates
relevant information and data gathered through consultation, and updates as a result of ongoing work
on the technical proposals. The report will be used by the ABCB as an input into its final decision
making. 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.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
to increase residential building energy efficiency Vi
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Executive summary

The Australian Building Codes Board (ABCB) has been asked by the former BuildingMi ni st er s 0
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 EnergyCounsci | 6
Trajectory for Low Energy Buildings (the Trajectory).

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

As a first stage in the RIS process, we developed a Consultation RIS (CRIS) assessing two policy
options to increase the energy efficiency requirements in the NCC, for the purpose of consulting
with interested stakeholders. The analysis in the CRIS indicated (based on the best available data
and assumptions at that time) that there would be a net societal cost for both options analysed i
the costs were estimated to outweigh the benefits by a significant margin.

The CRIS was published for public comment from 20 September 2021 until 7 November 2021
through the A B C 8 @onsultation Hub platform.* Consultation focused around 38 structured
guestions to assist the public to provide feedback. There were a total of 110 responses from
stakeholders on the CRIS. These responses were received from a wide range of stakeholders,
including industry associations, not-for-profit organisations, state governments, local councils,
political parties, and product manufacturers and professionals associated with the building industry.

This Decision RIS (DRIS) incorporates relevant information and data gathered through the
consultation process, and updates as a result of ongoing work on the technical proposals (refer to
Table ES.1 for a summary of the key changes to the analysis since the CRIS was released). The
DRIS 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 ForMi ni st er s And Natiamdl Standard Setting Bodies.? This report will be used by
the ABCB as an input into its final decision making.

! Feedback to the questions asked during consultation can be viewed at
https://consultation.abcb.gov.au/engagement/consultation-ris-proposed-ncc-2022-residential/

2 Commonwealth of Australia, Department of the Prime Minister and Cabinet 2021, Regulatory Impact
Analysis Guide for Ministersdé MeetiMags and National St

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
to increase residential building energy efficiency Vii
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The residential buildings covered in this RIS analysis are new Class 1 and Class 2 sole occupancy
units (SOUs).® Notably, the economic analysis in this RIS has been undertaken assuming that the
proposed changes to the NCC start in 2022. However, in practice, it is anticipated that the
regulations would start in the second half of the year and will likely have a transition period. As
discussed later in the RIS, a transition period for the introduction of the proposed standards is likely
to reduce the costs of the regulation.

Table ES1 What has changed since the CRIS?

Impact on the
analysis @

Change

Changes to the technical modelling underpinning the cost benefit analysis

Optimisation of expected design solution 8 a revised design optimisation

process was developed by the A B C Btéchnical consultants that considered a 0
much broader range of cost effective compliance options, which resulted in

significantly improved results (particularly for Class 2 dwellings).

Factoring in the impact of the outdoor living area (OLA) provisions of NCC

2019 6 these provisions were not factored into the technical modelling

underpinning the CRIS. The inclusion of these provisions has reduced the cost o
of compliance for those dwellings that include an OLA (Class 1 dwellings in

NCC climate zones 1 and 2 in Queensland, the Northern Territory and Western
Australia®).

Factoring in the impact of the NCC 2022 elemental provisions 8 the newly

refined elemental provisions are expected to lower costs in 2022 for the 20 per 0
cent of Class 1 dwellings (nationally) that use the elemental provisions.? These

savings have now been factored into the technical analysis.

Amendments to the assumed propensity of gas heating in Victoria in the

baseline 8 the assumed propensity of gas heating in new Victorian houses o
under the baseline was amended (increased) to better align with estimates

provided by the Victorian Government.

Amendments to the assumed level of STC credits for PVs d the technical o
modelling was changed to reflect annual, rather than average, credits.

Adjustments to the assumed propensity and capacity of PVs installed into o
Class 1 dwellings under the base case (based on additional CANET analysis).

3 Notably, a Class 4 part of a building would also be affected by the proposed changes for Class 2 sole-
occupancy units, but they are not included in this analysis due to their infrequent construction.

4 The OLA concession does not apply in NSW.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
to increase residential building energy efficiency viii
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Change Impact on the

analysis @
Changes to the cost benefit analysis
The compliance costs and energy flows associated with the proposed policy 0
options have been updated based on the updated technical modelling.
The benefits of the provisions to address thermal bridging in steel framed o
buildings have been included in the analysis (in addition to their cost).
The revised analysis incorporates the amenity benefits associated with the o
rebound effect.
A learning rate for glazing has been introduced in the analysis. o

The value of greenhouse gas (GHG) emissions savings is now based on

estimates of the Social Cost of Carbon (SCC) and updated emission intensity 0
factors recently released by the Department of Industry, Science, Energy, and

Resources (DISER).

The health benefits from reductions in gas and wood use have been o
incorporated in the analysis.

The energy prices used in the analysis have been updated based on updated o
energy market modelling.

Industry costs have been adjusted to include redesign, transition and o
administrative costs.

aThe level of impact can vary according to the particulars of each jurisdiction and according to the dwelling
class.

bThis relates primarily to the glazing calculator.
Note: L = low impact; M= medium impact; H= high impact.
Source: ACIL Allen

Statement of the problem

Residential buildings are a major source of energy demand and use. They currently account for
approximately 7.9 per centof Au s t s energyaise (across all fuels)®, around 29 per cent of
electricity use and are responsible for around 11 per centof Au s t s @GHG emiésions®. 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 1.3 per cent over the same period. This represents more

5> Department of Industry, Science, Energy and Resources 2021, Australian Energy Statistics, Table E,
September.

6 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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than a 100 per cent increase in residential sector energy consumption over the period from
1973-74 to 2019-20.

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
residential buildings can contribute significantly to reach the target of improving A u s t s @nkrgya 6
productivity by 40 per cent between 2015 and 2030 by reducing A u s t s @nkrgyaise 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:

0 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
GHG emissions and externalities associated with peak demand)

6 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

0 splitincentives, 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:

6 recent policy commitments and directions, including:

all Australian state and territory governments are committed to net zero emissions by 2050
or earlier

the NEPP, which sets a target of improving A u s t s @nkrgygrdductivity by 40 per cent

by 2030 on 2015 levels and includes a number of measures to reduce the energy use of
residential buildings. Specifically, Measure 31 of the NEPP recommends the consideration

of changes to the NCC to achieve better energy efficiency outcomesforAust sal i a6
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

& while there has been significant change in residential energy efficiency over the last 10 years
(including the introduction of heating and cooling load limits) the current minimum thermal
fabric requirements in the NCC have remained at the current Nationwide House Energy Rating
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Scheme (NatHERS) 6-star level. As noted by the former COAG Energy Council, it is important
to consider updating the requirements to 6 r etfcHamges 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 andc o s’t s 0

0 the existing market failures outlined above

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

0 the significant benefits that energy savings can provide to households, particularly to
vulnerable households?®

0 the benefits to households of more energy efficient residential buildings, including improved
social equity, amenity, health and wellbeing, and resilience to extreme weather events and in
the event of power outages.

Objectives

The stated objective of the energy efficiency requirements in the NCC is to reduce GHG 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:

0 reduce energy consumption and energy peak demand

d reduce greenhouse gas emissions

& improve occupant health and amenity.

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
commitments by governments to net zero emissions by 2050 (or earlier) 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:

0 reduce energy costs for households and businesses
d maintain Au s t s eompetiveness and grow the economy
d 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 households and the economy).

" 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.

8The Traj ect or yPosntg N@C2022 unprovanaents 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
Adelaided CAG Energy Council 2018, Report for Achieving Low Energy Homes, p.2).

9 COAG Energy Council 2015, National Energy Productivity Plan 2015-2030, P. 13.
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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 new 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 dnergy efficiency: NCC 2022 and beyondd
This study invited stakeholder feedback on the ABCB6 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 2 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 A B C 8pkak technical committee, the
Building Codes Committee (BCC), the Board of the ABCB (which includes industry
representatives) and through a formal public consultation process.

The policy options formally considered under this RIS, which are intended to apply to new Class 1
buildings, Class 2 sole-occupancy units and Class 4 parts of buildings, are the following (Option B
is introduced first because it is the basis for calculating Option A):

0 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.

0 Option BT 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 ona 6 b e n ckhnoanre 6t withthe |
following characteristics:

building shell performance level: equivalent to a 7 star NatHERS rated dwelling
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heating equipment: equivalent to a 4.5 star rated (Greenhouse and Energy Minimum
Standards (GEMS) 2012) heat pump heater (Annualised Energy Efficiency Ratio,
AEER =45) 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 photovoltaics (PV)).

The societal costs of operating a building are the combined cost of the fuels used and the
costs associated with the GHG emissions of each fuel type. Greenhouse gas emission costs
are calculated by multiplying the energy use by the GHG intensity of each fuel type by a dollar
value per tonne of GHG emissions (CO2-e).?

6 Option AT 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
regulated 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.

Notably, the two proposed options will enable a 6 wh -@ftheo us e d ( Wo Hipachigwg r o a c h
compliance. This meansthatad we | | anmua énsrgy use can be achieved within an energy

budget allowing, through the NatHERS or Performance Solution pathways, a trade-off between the
performance of individual building elements, but only once a minimum level of thermal comfort has

been reached. That is, you cannot reduce the effectiveness of the thermal shell below a 7 star
NatHERS rated performance, or equivalent.'?

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.

12 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/).

13 Trading between the thermal shell and appliances will not be possible when using the DTS elemental
compliance pathway.
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The existing pathways for demonstrating compliance with the NCC will remain, including
combinations of:

0

0
0
0

the Deemed-to-Satisfy (DTS) elemental provisions
DTS NatHERS provisions

verification using a reference building (VURB)
Performance Solutions.

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

Notably, following the release of the CRIS, the ABCB investigated alternative regulatory options
that had the potential to achieve increased energy efficiency with a greater benefit cost ratio (BCR)
than the options explored in the CRIS. However, after further investigation of these options, the
ABCB decided to keep the policy options unchanged. A summary of these alternative options and
the rationale for not pursuing them further is provided in Table ES 2. A more detailed discussion
about these alternative policy options is provided in Section 4.2.
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Table ES 2  Alternative policy options assessed after the CRIS

Option description

Lower stringency benchmark for WoH

This option would entail lowering the benchmark to 3 star (2012
GEMS) heating and cooling equipment, which would have the effect of
lowering the stringency of the proposal.

Rationale for not pursuing further

This option had the potential of lowering capital costs to upgrade to less
efficient equipment. However, initial analysis showed that the indicative
improvements to the BCR for this option were small.

Given that this proposal did not improve outcomes relative to the existing
options, and was less stringent, it was not analysed in-depth or pursued
any further.

Lower stringency thermal fabric provisions in northern climates

This option entailed lowering the proposed minimum building fabric
rating to 6.5 stars in climate zones 1 to 3 (and retaining 7-stars for all
other climate zones).

Tests on this option showed that, on average, reductions in cost were
lower than the reductions in energy load, which would have resulted in an
improvement in the BCRs of the affected climate zones (and an increase in
the national average). However, due to other changes made to the central
proposal that improved the national BCR (outlined in Table ES 1), this
option was not analysed in-depth or pursued any further.

WoH only

This proposal would entail maintaining the minimum efficiency of the
building fabric at 6 stars and setting the WoH budget so that the
energy savings were equivalent to Option A (which assumes a 7-star
thermal shell). This scenario requires on balance more efficient
heating and cooling equipment or more PV to achieve the budget.

This option would achieve the same level of energy savings as the
options proposed in the CRIS, but with flexibility to do so at the lowest
cost as the cost of increasing efficiency of equipment or adding PV is
less costly than increasing the performance of the fabric.

Initial analysis indicated that this option would have significantly increased
the BCR of the proposal through both lower costs and greater benefits
from higher PV uptake. However, due to other changes made to the central
proposal that improved the national BCR (outlined in Table ES 1), this
option was not analysed in-depth or pursued any further.

Removal of lighting provisions from energy efficiency provisions

The ABCB reviewed its policy position in recognition of the Lighting Council
of Australia® feedback and considered that the arguments and evidence
provided were not sufficient to diverge from the policy direction set by the
Trajectory

Source: ABCB.
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Non-regulatory options

The Guidelines for Regulatory Impact Assessment 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:

0 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/territory level, and many other
options are being considered as part of the NEPP

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

0 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 as well as the Commercial Building Disclosure (CBD) Program,
and Minimum Energy Performance Standards and energy labelling for equipment).

Estimated impacts

As is standard practice, the impact analysis of the two proposed policy options 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
undertook an upgrade and those that did 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. As such, an analysis of what the proposed changes mean to an average
household was also undertaken.

Table ES 3 identifies the costs and benefits that have been quantified in the RIS and Table ES 4
identifies the impacts that have been assessed qualitatively. The estimated impacts of the proposed
policy options are presented in the following sections. Costs and benefits have been expressed in
both Net Present Value®® (NPV) terms in 2021 dollars, and as Benefit Cost Ratios!® (BCRs).

As noted before, the impacts on Class 4 parts of buildings have not been estimated due to very low
construction activity in this segment (the CSIRO Australian Housing Data portal shows that fewer than
400 of these buildings were built between 2016 and 2022).

14 commonwealth of Australia, Department of the Prime Minister and Cabinet 2021, Regulatory Impact Analysis
Guide for Ministersdéd Meetings aMag Nati onal Standard Se

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

16 The BCR is calculated by dividing the present value of benefits by the present value of costs and can be
interpreted as every one dollar of costs delivers 06X0
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Table ES 3 Costs and benefits quantified in the RIS

Economy-wide analysis Distributional (new

household) analysis

Costs

Capital costs

Costs of additional energy efficiency V V
measures

(including costs of thermal bridging
provisions and accounting for learning

(Valued at resource cost, (Valued at retail cost)
which is assumed to be
equal to 90% of the retail

rates) costs estimated by Energy

Efficiency Strategies (EES)

and Tony Isaacs Consulting

(TIC))
Equipment (plant) savings (offset) V V
Difficult blocks V V
Rebates U V
(Transfer)

Government administration costs V U
Industry costs V U

(including training costs, redesign costs,
transition costs and administrative costs)

Benefits

Energy benefits

Direct energy savings V V
(including PV offsets and exports and
household offsetting amenity benefit)

(Valued at resource cost  (Valued using retail energy
using wholesale energy costs)
COSts as a proxy)

Change in generation investment V U

Deferred electricity network investment

Deferred gas pipeline investment

Reduced GHG emissions

< <<

U
U
U

Health benefits

From improved air quality

<
(-

From reduced gas use

<
C

From reduced wood use

<
C

Source: ACIL Allen.
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Table ES4 Non-quantified impacts

Economy All households

Health benefits

From improved thermal quality é e
(through reduced health  (through reduced mortality
spending) & morbidity)
From improved air indoor quality and é é
reduced dampness (through reduced health  (through reduced mortality
spending) & morbidity)
Reduced financial stress for households é e
experiencing energy bill pressure (through reduced health (through reduced
spending) disconnection costs &
improved mental health)
Resilience to extreme weather and é é
blackouts
Impact of changes in wholesale energy N/A T
prices for households in existing housing (transfer)
Reduced expenditure on energy é N/A
concessions & hardship programs
Macroeconomic impacts of energy éefi efi

efficiency (investment effects & energy
demand reductions)

(Net impacts on economic
growth need to be income need to be
estimated using a suitable  estimated using a suitable
general equilibrium model) general equilibrium model)

(Net impacts on real

Additional new business opportunities & é
through demand for additional energy

efficiency and renewable energy

Impacts on building amenity N/A T

(smaller windows,
accessibility, restrictions in
decorative lighting)

Increased fire risk

Increased regulatory complexity for
industry

Decreased consumer choice

N/A I

Note: A green plus sign indicates a positive impact. A red minus sign indicates a negative impact. Text in blue
font refers to impacts raised by stakeholders during consultation.

Source: ACIL Allen
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Household (distributional) impacts

Table ES 5 shows the estimated energy bill savings!’ (and other benefits'®) for an average household
in each jurisdiction 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 changes in generation and network investment i the approach used in the economy-wide
analysis to measure the reduced resource costs). Importantly, the difference between the reduction in
retail energy costs, and the reduction in wholesale energy costs and changes in generation and
network investment, is, in reality, transferred to others in the community.

The estimated impacts in Table ES 5 show that all Class 1 dwellings under Option A and all Class 2
dwellings under Option B (except dwellings in Queensland) are estimated to experience net benefits
from the proposed change (that is, the benefits received by households in these dwellings from the
additional energy efficiency measures installed are more than sufficient to cover the additional costs
incurred to implement these measures). This table also shows that:

0 Under Option A, the proposed changes are estimated to result in net costs for most households
in Class 2 dwellings across Australia, except for households in Class 2 dwellings in Tasmania
and the ACT who are estimated to experience net benefits from the proposed changes.

6 Under Option B, the proposed changes are estimated to result in net costs for households in
Class 1 dwellings in Queensland and Tasmania.

This analysis indicates that applying Option A for Class 1 dwellings and Option B for Class 2
dwellings results in net benefits to households in all jurisdictions (except households in apartments in
Queensland).

Table ES5 Estimated lifetime (2022- 2051) distributional impacts for dwellings built in 2022, $ per
household, (present value, $2021)

Capital costs Energy bill  Other benefits  Net impact Household

(%) savings ($) %) ($, NPV) BCR
Option A
Class 1

NSW 3,319 3,832 347 859 1.26
VIC 3,310 4,263 394 1,347 141
QLD 710 790 86 166 1.23
SA 1,808 2,472 253 916 1.51
WA 1,020 1,660 163 803 1.79

17 Including the value of any exports from solar PV.

18 Other benefits refer to an amenity benefit that offsets the rebound effect included in the modelling (refer to
Section 5.5.1 for more details).

19 These refer to the full retail costs of the measures and include any rebates/subsidies included in Energy
Efficiency Strategiesd (EES) model ling.
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Capital costs Energy bill  Other benefits  Net impact Household

$) savings ($) $) ($, NPV) BCR
TAS 3,135 2,984 310 160 1.05
NT 6,762 6,876 599 712 1.11
ACT 1,243 2,262 234 1,253 2.01
Australia 2,199 2,761 261 822 1.37
Class 2
NSW 4,279 1,904 212 -2,163 0.49
VIC 4,656 1,692 188 -2,776 0.40
QLD ? 5,004 2,690 299 -2,015 0.60
SA 3,410 2,687 299 -425 0.88
WA 2,869 1,730 192 -947 0.67
TAS 2,106 3,232 359 1,485 1.71
NT 4,828 3,837 426 -565 0.88
ACT 2,889 2,797 311 219 1.08
Australia @ 4,283 2,062 229 -1,992 0.53
Class 1
NSW 1,119 1,048 100 29 1.03
VIC 1,870 2,386 249 765 1.41
QLD 356 145 15 -196 0.45
SA 846 1,030 112 296 1.35
WA 609 922 98 411 1.68
TAS 1,833 1,319 143 -370 0.80
NT 2,605 2,635 261 291 1.11
ACT 600 1,065 116 580 1.97
Australia 1,059 1,203 124 268 1.25
Class 2
NSW 534 518 58 41 1.08
VIC 542 587 65 110 1.20
QLD?® 764 655 73 -36 0.95
SA 585 1,230 137 782 2.34
WA 251 913 101 764 4.04
TAS 1,005 2,060 229 1,284 2.28
NT 1,271 1,936 215 880 1.69
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Capital costs Energy bill  Other benefits  Net impact Household

(%) savings ($) $) ($, NPV) BCR
ACT 844 1,307 145 608 1.72
Australia ® 579 670 74 166 1.29

aResults reflect the use of a heat pump water heater as the energy performance benchmark for Class 2
dwellings in Queensland and a gas instantaneous water heater benchmark for all other jurisdictions (see

Box 6.1).

b Results reflect the resetting of the energy performance benchmark for Class 2 dwellings in Queensland to be a
gas instantaneous water heater (the same as for all other jurisdictions, see Box 6.1).

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

Source: ACIL Allen.

As discussed in the following section, there are differences in performance of building classifications
under the different policy options. The combined effect of using Option A for Class 1 dwellings and
Option B for Class 2 dwellings has therefore also been considered. Table ES 6 provides the annual
average energy bill savings over a 30 year period for the combined option. The annual average
energy bill savings are higher for Class 2 dwellings than for Class 1 dwellings.

Table ES 6 Estimated average annual energy bill savings over 30 years (over asset lifecycle) of
applying Option A for Class 1 dwellings and Option B for Class 2 dwellings,
undiscounted ($2021)

Class 1 Class 2

NSW 255 33
VIC 295 37
QLD 43 34
SA 164 71
WA 105 52
TAS 178 111
NT 449 100
ACT 143 75
Australia 183 40

Notes: Energy bill savings include energy savings from all fuels. Results reflect the resetting of the energy
performance benchmark for Class 2 dwellings in Queensland to be a gas instantaneous water heater (the same
as for all other jurisdictions, see Box 6.1). Totals may not add up due to rounding.

Source: ACIL Allen.
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Economy-wide impacts
The costs and benefits that have been quantified at the economy-wide level are briefly outlined below.

0 Benefits 8 the analysis uses three main measures of the potential benefits accruing to each
policy option:
" Energy benefits T these are benefits from the saved cost of supplying energy. This is the
most certain measure of benefits available and includes:

I the aggregated value of direct energy savings from reduced energy consumption. Notably,
in contrast to the household analysis, these benefits are valued using the resource cost
(for which wholesale energy prices are used as a proxy) in the economy-wide analysis

I an amenity benefit that offsets the rebound effect included in the modelling®

I deferred investment in electricity generation, and electricity and gas network capacity as a
result of reductions in peak electricity demand and gas usage.

Benefits from reduced carbon emissions d 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, there is no universally agreed transparent
price which can be assigned to these emissions.

Health benefits from reduced electricity and gas generation, and wood and gas use &
these are benefits from reduced pollution from electricity and gas generation, and from wood
and gas use. While it is clear that air pollution that damages health is produced by generating
electricity from fossil fuels, and by burning gas and wood, 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.

0 Costs 0 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. These costs
include training costs, redesign costs, transition costs and administrative costs.

20 Refer to Section 5.5.1 for more details.

2! 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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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.
Chapter 9 qualitatively discusses how these types of benefits are largely captured, and are more
substantial when comparing the proposed energy efficiency provisions in the NCC 2022 with older
building stock.

Table ES 7 provides estimates of the economy-wide costs and benefits of the proposed changes for
each dwelling class by option. Notably, the present values and BCRs in this table exclude industry
and government costs (which are not class-specific). As shown in this table, Class 1 dwellings
perform better under Option A and Class 2 dwellings perform better under Option B. This result is
mainly driven by the impracticality of using solar PV in Class 2 dwellings, which results in having to
use less cost effective solutions to meet the more stringent standards under Option A.

Table ES 7 Estimated lifetime (2022-2060) economy-wide costs and benefits of the proposed
policy options by class, present value ($M, 2021), Australia (excluding industry and
government costs)

Unit Option A Option B

CLASS 1
Costs
Capital (resource) costs $M 2,140.9 1,016.4
Benefits
Energy benefits P $M 1,112.5 579.2
Greenhouse emissions savings $M 573.4 228.3
Health benefits ° ™M 172.7 46.8
Benefits minus cost © $M -282.4 -162.2
BCR° Ratio 0.87 0.84
CLASS 2d
Costs
Capital (resource) costs $M 1,438.7 268.9
Benefits
Energy benefits P $M 274.8 138.8
Greenhouse emissions savings $M 128.1 50.2
Health benefits ° ™M 32.4 28.2
Benefits minus cost © $M -1,003.3 -51.8 ¢
BCR ¢ Ratio 0.30 0.81°

aEnergy benefits include energy savings from all fuels, household offsetting amenity benefit and changes in
generation and network investment for gas and electricity.

b Analysis by class assumes that health benefits and the benefits from changes in generation and network
investment for gas and electricity are proportional to household energy savings.

¢NPVs and BCRs by class exclude industry and government costs.
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uUnit Option A Option B

dResults reflect the use of a heat pump water heater as the energy performance benchmark for Class 2
dwellings in Queensland and a gas instantaneous water heater benchmark for all other jurisdictions (see
Box 6.1)

¢ Indicatively, resetting the energy performance benchmark in Queensland to be the same as all other states
could decrease the net costs for Class 2 dwellings Australia-wide under Option B by around $10 million and
decrease the BCR by around 3 per cent (to 0.78).

Notes: Present values calculated using a 7 per cent discount rate. Totals may not add up due to rounding.
Source: ACIL Allen.

Given the differences in performance of building classifications under different policy options,

Table ES 8 shows the combined effect of using Option A for Class 1 dwellings and Option B for
Class 2 dwellings (hereinafter referred to as the Combined Option). Reflecting the level of certainty of
different benefits discussed above, the NPV and BCR metrics in Table ES 8 are presented
incrementally by adding benefits from the most certain to the least certain.

Table ES 8 Estimated lifetime (2022-2060) economy-wide costs and benefits of applying Option A
for Class 1 dwellings and Option B for Class 2 dwellings, present value ($M, 2021),

Australia
]
COSTS
Households - capital (resource) costs 2,333.0
Industry costs 222.6
Government Costs 0.6
TOTAL COSTS  2,556.2
BENEFITS
Households
Energy benefits @ 1,462.2
Household subtotal 1,462.2
Society
Change in generation and network investment for gas and electricity -247.8
Greenhouse emissions savings 604.6
Health benefits from reduced electricity generation and use of wood and gas 190.3

Society subtotal 547.0
TOTAL BENEFITS 2,009.1

NET PRESENT VALUES

Accounting for energy benefits only -1,341.9
Accounting for energy benefits + carbon benefits -737.4
Accounting for energy benefits + carbon benefits + health benefits -547.1

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



ACIL ALLEN

BCR (RATIO)

Accounting for energy benefits only 0.5
Accounting for energy benefits + carbon benefits 0.7
Accounting for energy benefits + carbon benefits + health benefits 0.8

aEnergy benefits include energy savings from all fuels and household offsetting amenity benefit.

Notes: Present values calculated using a 7 per cent discount rate. Results reflect the resetting of the energy
performance benchmark for Class 2 dwellings in Queensland to be a gas instantaneous water heater (the same
as for all other jurisdictions, see Box 6.1). Totals may not add up due to rounding.

Source: ACIL Allen.

Table ES 8 indicates that, at an economy-wide level, this combination of policies results in net costs
to the Australian economy of $547 million and a BCR of 0.8, even when including the somewhat more
uncertain measures of benefit (the benefits from reduced carbon emissions and health benefits).
However, using Option A for Class 1 dwellings and Option B for Class 2 dwellings is the preferred
option when compared to the other options analysed (including applying Option A or Option B to both
dwelling classifications and the alternative options outlined in Table ES 2) because:

6 asshown in Figure ES 1 and Table ES 9, it provides the highest level of greenhouse (GHG)
emissions savings at the lowest net cost to the economy. Indeed, while Option B is the option
with the lowest net cost to the economy and would result in a reduction of costs of around 20 per
cent when compared to the Combined Option, it would deliver less than half the GHG emissions
savings

0 itresults in the highest BCR at the economy-wide level

0 ata household level, it would deliver net benefits to households in both Class 1 and Class 2
dwellings in all jurisdictions (except households in apartments in Queensland)

0 it helps meet the objectives of the regulation by:

reducing energy consumption, reducing GHG emissions through reductions of 4.3Mt CO2-e
to 2030, 13 Mt CO2-e to 2050 and 14 Mt CO2-e to 2060 (cumulative, see Figure ES 2)

improving occupant health and amenity, and improving the resilience of dwellings to extreme
weather and blackouts

6 compared to the alternative options outlined in Table ES 2 (e.g. the WoH only option), it results
in:

built-in efficiency as opposed to efficiency from non-fixed assets, which have shorter lifespans
improvements in thermal comfort

improved building resilience

improved outcomes for the electricity grid.
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Table ES9 Comparison of lifetime economy-wide impacts of policy options, Australia

NPV BCR Greenhouse emissions
($M, 2021) savings ($M, 2021)
Option A -1,508.9 0.6 701.4
Option B -437.2 0.7 278.5
Option A for Class 1 and Option B for Class 2 -547.1 0.8 604.6

Notes: Present values calculated using a 7 per cent discount rate. Results for Option A and B reflect the use of
a heat pump water heater as the energy performance benchmark for Class 2 dwellings in Queensland and the
results for the combination option reflect the resetting of the energy performance benchmark to be a gas
instantaneous water heater (the same as for all other jurisdictions, see Box 6.1). NPVs and BCRs account for
energy benefits, carbon benefits and health benefits. Totals may not add up due to rounding.

Source: ACIL Allen.

Figure ES1 GHG abatement per dollar of costs (tonnes CO2-e per $2021)
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Notes: Costs are in present values calculated using a 7 per cent discount rate. Results for Option A and B
reflect the use of a heat pump water heater as the energy performance benchmark for Class 2 dwellings in
Queensland and results for the combination option reflect the resetting of the energy performance benchmark to
be a gas instantaneous water heater (the same as for all other jurisdictions, see Box 6.1).

Source: ACIL Allen
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Figure ES 2 Cumulative GHG abatement by policy option, million tonnes Co2-e
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Notes: Results for Option A and B reflect the use of a heat pump water heater as the energy performance
benchmark for Class 2 dwellings in Queensland and results for the combination option reflect the resetting of
the energy performance benchmark to be a gas instantaneous water heater (the same as for all other
jurisdictions, see Box 6.1).

Source: ACIL Allen

Understanding the difference between economy-wide and 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 and retail costs that are saved

by households still need to be recovered by energy retailers. Thereby, a large partofthehousef ol d 6
benefit is a result of a transfer between individuals 8 from society as a whole to other energy users.

This is illustrated in Figure ES 3.

The energy charges that are reduced for households, but which do not result in costs being avoided,
are transferred to other energy users d 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 (as a proxy for avoided resource costs) and
changes in generation and network investment, which is why it is used in this cost benefit analysis
(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. The impact analysis has to consider all net impacts, including these
transfers, at the society level. As a result, some of the benefit to households must be offset when
assessing the policy overall at the society level.
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Figure ES 3 Redistribution of costs and benefits
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which is an equal benefit and cost to households in existing dwellings.

Source: ACIL Allen

This approach is consistent with the AustralianGov er nment 0 s

which states:

h abemktit analksis, o n

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. Distributional

effects

may be

r e gthat id, sodhe indsvidudls areanrade bedter sfidwhile 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 to value energy savings.

22 pustralian Government, Handbook of Cost-Benefit Analysis, January 2006, page 27.
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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,
i.e., 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.?*

Sensitivity and breakeven analysis

Given the uncertainty associated with many of the assumptions used in the CBA, 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 5):

0 discount rate

industry costs

construction costs

carbon prices

o ox ox ox

energy savings achieved in practice.

The results of the sensitivity analysis are presented in Table ES 10. As shown in this table, the BCR
under Option A, Option B and the Combined Option increases with:

a reduction in the discount rate
a decrease in industry costs

an increase in the carbon price
a reduction in construction costs

o Ox Ox Ox O«

an increase in the energy savings achieved in practice.

However, in most cases, substantial changes to each of the assumptions were not sufficient to result
in a BCR of one (or a positive net present value), except for:

0 Option B under the case where:
a 3 per cent discount rate is used
a higher carbon price is assumed (equal to the SCC value for the 95th percentile of the

frequency distribution of the future costs of climate change discounted at a 3 per cent
discount rate)

23 Houston Kemp, Residential Buildings Regulatory Impact Statement Methodology, 66 April 2017, page 14.
24 |bid, page 15.
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0 the Combined Option under the case where:
a 3 per cent discount rate is used
a higher carbon price is assumed i either doubled or set equal to the SCC value for the 95th

percentile of the frequency distribution of the future costs of climate change discounted at a
3 per cent discount rate.

Table ES 10 Sensitivity analysis 8 impact of sensitivity tests on the economy-wide NPV under each
policy option ($M, 2021)

Option A Option B Option A for
Class 1 +

Option B for
Class 2

NPV under standard assumptions -$1,509 -$437 -$547

Discount rate

Decrease from 7% to 3% -$542 $33 $493

Increase from 7% to 10% -$1,792 -$585 -$896

;‘f;;;svrgryéeseg 1 to 30 and 5.4% from year $1,487 -$423 $526
Industry costs ®

Decrease costs by 50% -$1,398 -$326 -$436

Increase costs by 50% -$1,620 -$548 -$658
Construction costs ®

Decrease costs by 15% -$972 -$244 -$197

Increase costs by 15% -$2,046 -$630 -$897
Carbon price ®

Decrease price by 50% -$1,860 -$576 -$849

Increase price by 100% -$808 -$159 $57

SCC at 95% percentile, 3% discount rate -$83 $130 $682
Performance gap

Low realisation scenario 8 50% of

mode_'lled energy savings are achieved in -$2,419 -$888 -$1,315

practice

Medium realisation scenario 8 75% of

modelled energy savings are achieved in -$1,863 -$612 -$846

practice

a2The OBPR has recently updated their guidance for incorporating environmental impacts and uncertainty into
regulatory impact analysis. In this guidance, the OBPR notes that for analyses involving very long timeframes,
uncertainty aboutthe 6 t r u e 0 t rata nzeans than it is appropriate to use a time declining discount rate. In
particular, it recommended that for analyses involving a period of analysis of between 31 and 75 years, the
central discount rate declines from 7 per cent to 5.4 per cent after 30 years.
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Option A Option B Option A for
Class 1+

Option B for
Class 2

b Changes are modelled as level changes applied evenly for all years, all building classifications, and all
jurisdictions and climate zones (i.e. not year on year change).

Note: Results for Option A and B reflect the use of a heat pump water heater as the energy performance
benchmark for Class 2 dwellings in Queensland and results for the combination option reflect the resetting of
the energy performance benchmark for Class 2 dwellings in Queensland to be a gas instantaneous water heater
(the same as for all other jurisdictions, see Box 6.1). All changes are modelled as changes from the central case
scenario (which includes a rebound effect of 10 per cent). Totals may not add up due to rounding.

Source: ACIL Allen.

Breakeven analysis was also undertaken (see Table ES 11), which indicates that there would need to
be a very significant increase in wholesale energy costs and/or a significant reduction in the capital
costs for there to be an Australia-wide net societal benefit associated with the proposed policy
options.

Table ES 11 Breakeven analysis 2

Option A Option B Option A for
Class 1+

Option B for
Class 2

Breakeven in each jurisdiction

Percentage change in wholesale

: b 151% 183% 108%
energy prices to breakeven
Eferglfg[/i?\e change in capital costs to _50% -62% 50%
Breakeven economy-wide
Percentage change in wholesale 9204 65% 3706
energy prices to breakeven
Percentage change in capital costs to 4204 -34% -923%

breakeven

aBreakeven point is where the benefits of the policy option minus its costs equal zero (in net present value
terms), with a 7 per cent discount rate.

b Wholesale electricity prices are around 25-30 per cent of the retail electricity prices.

Note: Results for Option A and B reflect the use of a heat pump water heater as the energy performance
benchmark for Class 2 dwellings in Queensland and results for the combination option reflect the resetting of the
energy performance benchmark for Class 2 dwellings in Queensland to be a gas instantaneous water heater
(the same as for all other jurisdictions, see Box 6.1). All changes are modelled as level changes applied evenly
for all years, all building classifications, and all jurisdictions and climate zones (i.e. not year on year change).
Totals may not add up due to rounding.

Source: ACIL Allen.
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Energy market impacts

Concerns have been raised regarding the impact on the wholesale energy market (and the network)
of increased uptake of solar PV as a result of the proposed policy changes. Wholesale energy market
modelling using our proprietary model, PowerMark, was undertaken to:

0 project the change in wholesale electricity prices in the National Electricity Market (NEM) and the
Western Australian Electricity Market (WEM)

0 any changes in capacity in terms of new investments or retirements of existing generators, and
0 any changes on minimum demand levels.

The key findings of this analysis are as follows:

0 Capacity of solar PV systems installed i the total increase in solar PV capacity estimated to be
installed under the proposed NCC 2022 relative to the BAU?® in 2030-31 is minimal in
Queensland, around 2 per cent higher in South Australia and Western Australia, around 5-6 per
cent higher in New South Wales and Victoria, and around 17 per cent higher in Tasmania.

6 Impact on wholesale electricity prices i under the proposed NCC 2022, the time weighted
wholesale electricity price is projected to be between 8 per cent lower and 8 per cent higher than
the reference case.?® This compares to changes in wholesale electricity prices of between 35 per
cent lower and 185 per cent higher over the period from 2021 to 2050 under the reference case.

0 Impact on wholesale electricity costs 1 in aggregate, the changes in wholesale electricity
prices are projected to result in an economy-wide increase in electricity costs of $2.2 billion using
a 7 per cent discount rate, which represents a 0.6 per cent increase in wholesale electricity costs.
This is a cost to electricity customers and a benefit to generators. It is considered a transfer and
not included in the analysis, consistent withthe Re gul at ory | mpact Analysi s
Meetings And National Standard Setting Bodies.

0 Impact on generator capacity and output & the proposed NCC 2022 is not projected to bring
forward coal-fired power station closures. However, it is projected to bring forward investment in
new generation capacity in Victoria.

0 Impact on minimum demand i the minimum demand is positive under the proposed NCC 2022,
except in South Australia, Victoria and Western Australia. The minimum demand level in South
Australia is negative with and without the proposed NCC 2022. The proposed NCC 2022 is
projected to bring forward negative minimum demand levels in Victoria from 2042 to 2029 (under
Option A for Class 1 buildings and Option B for Class 2 buildings) or 2028 (with twice as much
solar capacity installed), and in Western Australia from 2034 to 2032 (under Option A for Class 1
buildings and Option B for Class 2 buildings) or 2030 (with twice as much solar capacity
installed).

B®AEMO6s steady progress s cexpeeeadcase fdr Westerh AustraldEM and t he
26 The reference case is with no change to the NCC.
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Conclusions

Based on the analysis presented in this RIS, the preferred option to improve the energy efficiency of
new residential buildings is applying Option A for Class 1 dwellings and Option B for Class 2
dwellings. While this combination of policies results in net costs to the Australian economy of

$547 million and a BCR of 0.8, it is the preferred option when compared to the other options analysed
(including applying either Option A or Option B to both dwelling classifications and the alternative
options analysed in response to feedback on the CRIS) because:

o0 it provides the highest level of GHG emissions savings at the lowest net cost to the economy
0 itis the regulatory option that results in the highest BCR at the economy-wide level

0 ata household level, it would deliver net benefits to households in both Class 1 and Class 2
dwellings in all jurisdictions (except households in apartments in Queensland)

0 it helps meet the objectives of the regulation by reducing energy consumption, reducing GHG
emissions, improving occupant health and amenity and improving the resilience of dwellings to
extreme weather and blackouts

0 it meets the criteria for recommending an option other than the one with the highest net benefit (in
this case, the base case)?’, as this option:

is likely to deliver significant benefits that cannot be monetised
would provide higher resilience in the face of uncertainty

would provide significant benefits to new households, particularly to vulnerable households, in
the form of energy savings

& compared to the alternative regulatory options analysed in response to feedback, it results in:
built-in efficiency as opposed to efficiency from non-fixed assets which have shorter lifespans

improvements in thermal comfort
improved building resilience

improved outcomes for the electricity grid.

Notably, beyond the outcomes from the CBA, there are a number of other considerations that are
important when making the decision about the stringency of NCC 2022, including:

0 the value of unquantified (but well recognised) benefits to households of more energy efficient
residential buildings, including improved social equity, amenity, health and wellbeing, and
resilience to extreme weather events and in the event of power outages

0 Australi ads pmeetng natoral ahddntematidnal GHG emissions reduction
commitments and the role that the proposed changes would play in achieving these targets

0 the value the community places on further energy efficiency improvements in residential buildings

0 the significant benefits for new households from energy savings, particularly to vulnerable
households

0 the historical precedent of approving an increase in energy efficiency from 5 to 6 stars in 2009
despite the final RIS estimating a net loss to the Australian economy from the proposed changes
of $259 million (in 2009 dollars) and a BCR of 0.88.

27 Additional details of the decision rules for RISs are discussed in Box 1.2 in 1.
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Decision-makers are best placed to weigh up these factors against the net cost imposed on other
members of the community.
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1 Introduction

As part of the Paris Agreement?®, Australia has set an economy-wide target to reduce greenhouse
gas (GHG) 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 A u s t 1 energyardductivity by 40 per cent by 2030 on 2015 levels,
including a number of measures to reduce the energy use of residential buildings. Measures to
improve energy efficiency in residential buildings in the NEPP include improving and expanding
building ratings and disclosure, and advancing the energy efficiency provisions of the NCC.

In December 2018, the former COAG Energy Council released the Trajectory for Low Energy
Buildings (the Trajectory) under the NEPP Measure 317 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:

0 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

0 considering options for improving existing buildings.

Inresponsetothe T r aj esrécammendlations for ongoing improvements to the energy efficiency
provisions in the NCC, in early 2019 the former COAG Energy Council requested that the former
Building Mi ni st em (BMF) update the energy efficiency provisions in the NCC. In consideration
of the former COAG Energy C 0 u nsadquest, in mid-2019, the BMF agreed to the development of
enhanced energy efficiency provisions for new residential buildings, informed by the Trajectory.

In July 2019, the ABCB released a scoping study (Energy efficiency i 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.

28 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.

2% COAG Energy Council 2015, National Energy Productivity Plan 2015-2030, P. 6.
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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 buildingwouldbeac ar e tsa k «
residence in a storage facility. A Class 4 part can only be located in a Class 5 to 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.
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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 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).

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:

0 DTS energy rating 0 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.

0 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).

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:

0 evidence of suitability
o0 a verification method
0 expert judgement
o)

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/).
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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 both Class 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:

0 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

0 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, for policy or technical differences. As a result of this, the NCC provisions are
applied with variations in some jurisdictions:

6 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

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

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

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
ForMi ni st er sAndNatiomdl $Standard Setting Bodies (referred to as the RIA Guidelines or
OBPR Guidelines).*°

The RIA Guidelines require that the RIS answers seven key questions:

What is the problem? (addressed in Chapter 3)

Why is government action needed? (addressed in Chapter 3)

What policy options are to be considered? (addressed in Chapter 4)

What is the likely net benefit of each option? (addressed in Chapters 6 and 8)

Who was consulted and how was their feedback incorporated? (addressed in Chapters 2 and 6)

o g kM w NP

What is the best option from those considered? (addressed in Chapter 11)

30 commonwealth of Australia, Department of the Prime Minister and Cabinet 2021, Regulatory Impact Analysis
Guide for Ministersdéd Meetings aMag Nati onal Standar d

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
to increase residential building energy efficiency 4

Se



ACIL ALLEN

7. How will the chosen option be implemented and evaluated? (addressed in Chapter 10)

Additional details about the decision rule to identify the best policy option are provided in Box 1.2

Box 1.2 What is the best option from those considered?

A RIS must recommend a preferred option from among those presented and analysed. Typically,
the decision rule to identify the preferred policy option is to select the option with the highest net
benefit to society as a whole. However, there are some circumstances where an option, other

than the one with the highest net benefit, could be recommended. The circumstances where a
6second bestodé option could be recommended i n

d When the option would deliver significant benefits that cannot be monetised. The OBPR6
gui dance Iifaprapasal is Adaocated despite monetised benefits falling significantly
short of monetised costs, the RIS should explain clearly why non-monetised benefits would tip
the balance and the nature of the inherent uncertainties in the size oftheb e n e®.i t s 0

6 When the option would provide higher resilience in the face of uncertainty. As noted by the
OBPR, an option can be recommended that has a lower expected value of net benefits, but
with a smaller chance of imposing a significant net cost on the community (lower 6 d aside
ri s¥so)

d Where the option with the highest net benefit disproportionately impacts a (vulnerable) sector
of the community.| ndeed, the OBPRO®s CB Adegision shakerssneady i n ¢
decide to reject an option with the largest NPV if it has significant adverse equity impacts.&®

Source: ACIL Allen based on Commonwealth of Australia, Department of the Prime Minister and Cabinet 2020,
Cost-benefit analysis guidance note, March.

In accordance with the RIA Guidelines, the RIS has been developed in two stages:

0

a Consultation RIS (CRIS) for the purpose of consulting with interested stakeholders (published
in September 2021)

a Decision RIS incorporating relevant information and data gathered through the consultation
process with interested stakeholders (this report). This Decision RIS will be used by the ABCB as
an input into its decision on the matter that is the subject of the RIS.

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

31 commonwealth of Australia, Department of the Prime Minister and Cabinet 2020, Cost-benefit analysis
guidance note, March, p. 12.

32 pid., p. 9.
33 Ibid., p. 13.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
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1.4 Structure of this report

The remainder of this report is structured as follows:

)

o ox o ox ox

ox

Chapter 2 discusses the key issues raised in the stakeholder responses that were received
through the consultation period for the CRIS

Chapter 3 outlines the nature and extent of the problem that the proposed changes are seeking to
address

Chapter 4 specifies the objectives of government action and the options to address the identified
problem

Chapter 5outlines the framework used to analyse the impacts of the proposed changes
Chapter 6 assesses the impacts of the proposed changes to the NCC on individual dwellings.
Chapter 7 considers the economy-wide impacts of the proposed NCC changes.

Chapter 8 assesses the distributional and housing affordability impacts associated with the
proposed policy changes.

Chapter 9 provides some discussion of other impacts and policy considerations.
Chapter 10discusses the implementation and review of the proposed regulation.

Chapter 11sets out the conclusions of the analysis.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal

to increase residential building energy efficiency
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2 Fegdback on the Consultation
RI

This chapter discusses the key issues raised in the stakeholder responses that were received through
the consultation period for the CRIS. The objective of the consultation process in developing the RIS
is to ensure that the data, assumptions, methodology and results are as accurate as possible in
measuring the impacts of the regulation.

The CRIS was open for public comment from 20 September 2021 until 7 November 2021 and
conducted through the A B C 8 @onsultation Hub platform.3* Consultation focused around

38 structured questions to assist the public to provide feedback on the CRIS. There were a total of
110 responses from stakeholders on the CRIS. These responses were received from a wide range of
stakeholders, including industry associations, not-for-profit organisations, state government
departments, local councils, political parties, and product manufacturers and professionals associated
with the building industry.

Among the 110 submissions, there were 62 public submissions, 30 anonymous submissions, and 18
confidential submissions. Submissions are identified in this report as follows:

0 public submissions are identified by ther e s p o sdasma t 6
d anonymous submissions by their unique ID number on the ABCB consultation website
0 confidential submissions are not published and are not identified explicitly in this report. The

phrase 6 a / o n e f santonihsesused whien referencing feedback from a confidential
submission.

The feedback provided by stakeholders was diverse and on a number of issues opinion was
polarised.

All feedback was taken into consideration in preparing this Decision RIS. After reviewing the
submissions, we identified key issues for the analysis, considered any additional evidence provided
and determined an approach to address these issues. The sections below discuss the key issues
raised by stakeholders during consultation. A summary of the key areas of feedback on the CRIS in
table form is provided in Appendix B.

34 All the answers to the questions asked during consultation can be viewed at
https://consultation.abcb.gov.au/engagement/consultation-ris-proposed-ncc-2022-residential/.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
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2.1 Key issues raised by stakeholders

In considering feedback received during consultation, we identified the following key issues raised by
stakeholders:

8 questions surrounding the identification of the problem, the scope of market failure and the case
for government action

changes in the design of policy options included in the CRIS
analysis of alternative policy options

presentation of disaggregated impacts

the accuracy of technical inputs

the reasonableness of the assumed policy response

climate change impacts

the need to account for a range of non-market impacts

o ox Ox Ox Ox Ox Ox Ox

consideration of unintended consequences.

These issues are discussed in more detail in the sections below.

2.1.1 Problem identification and scope of market failure in new
residential buildings

The majority of stakeholders (see Figure 2.1) are of the view that the CRIS did not adequately identify
and define the problem that the proposed regulations are seeking to address and that there are other
problems that the CRIS has not considered. A number of stakeholders®® are of the view that the
CRIS:

0 did not adequately communicate the need to decarbonise the built environment to address
climate change and to achieve the net zero emission commitments by 2050 that all states,
territories and the federal government have now made

0 understated the range and scale of problems that need to be addressed, particularly with respect
to social equity, health and wellbeing of households, and resilience to extreme weather.

One submission suggests that the CRIS understates the problem and notes that Australia is well
behind comparable countries, with estimates showing that Australian housing is around 40 per cent
less efficient than equivalent standards in comparable countries.

35 For instance, Renew, New England Greens, the National Association of Steelframed Housing (NASH),
submission ANON-7GZH-JXVR-A and another submission.

National Construction Code 2022: Decision Regulation Impact Statement for a proposal
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