Households Better Off:
Lowering energy billswith the 2022
National Construction Code

August2021

remnew.



Households Better Off: Lowering energy bills with the 2022 National Construction Coderror! No text of specified style in document.

Document information

DOCUMENT VERSION DATE PREPARED BY REVIEWED BY COMMENTS
National Construction Code 27/8/2021 Rob McLeod and Ajay | Dean Lombard
consumer bill analysis v1 Hooda

© 2021 Renew All rights are reserved. No part of this report mayréeroduced without acknowledgement of source.
Prepared foiGeneral Release

Renew Policy and Advisory team
Prepared byRob McLeod andjay Hooda
Coverimage House designed by Paul Hendy, TS4 Living; photography by Shane Harris, Arch Imagery

w Sy S grente Résilieht Homes campaign receives fundliog Australian Communities FoundatitmpactFund
(www.communityfoundation.org.ain s [ 2 NR al & 2 NR& (WininNRoiglal 4né Energy dzghBumeérs\ Aistralia
(www.energyconsumersaustralia.com)eas part of its grants process for consumer advocacy projects for the benefit of consumers of electricity
and natural gas. The views expressed in this documenbtloecessarily reflect the views thfese organisations.

Alternative Technology Association trading BenewAustralia
552 Victoria StNorth Melbourne VIC 381
Wurundjeri Coutry

www.renew.orgau

Promoting Renewable Energy, Energy Efficiency and WateseBsation since 1980


http://www.communityfoundation.org.au/
http://www.lmcf.org.au/
http://www.energyconsumersaustralia.com.au/

Households Better Off: Lowering energy bihstiné 2022 National Construction Code Summary

Contents

IS U 1010 0 = Y RO PP PPPRPPN 2
00 O 1 (L= o] (0] =T ot PP P PP PPPPRRN 2
1.2. Findings: households are better with efficient homes..........cccccceeeeeiiiiiiiciiinnn, 2
P20 | 1 (o To 11 ot 1 o] o N PSP PPPP 9
2.1. The National ConStruCtion COUE..........cccueiiiiiiiiiiee it 9
2.2. Modelling hoUSENOIA COSES.....iuuiiiiiiiiiiiie e 9.
2.3 OULPULS. ...ttt e e et ettt e e e e e e s e n et et e e e e e e e e 11
2.4, LOCALIONS. .....eeeeeeeiteee ettt ettt et e e e et e e e et e e e 12
S TS Tol= o T T o S PP P PR PP 13
L RESUITS .. 17
LT /1= o To 1U 1 = PP P PP PP TOPPPRRN 17
32, PN e 20
RS 1Yo [ 1= PP PP PRP PP 24
I 0] o - 5 PP P PP PPPRPRP 27
4. Data and aSSUMPLIONS. ....ciuuuiieiiiiie ittt ettt e ettt e eme e e et e e anbbeeesnnee e 30
4.1. Thermal builgOSt PremiUmM.. ... ... i e e e e 30
A2, TANTS. ettt 30
e Y o] o] [ =T (od I o 01 £ 30
4.4, Heating and COOlING USE ......uuuiiieiiiiiieeeiiiiieee ettt e e sieneeees 32
T |V (o] 0 F= T [T SRR 83
R =T oo =T 0 11 o] o T PRSPPI 34

Pagel



Summary Households Better Off: Lowering energybilisthe 2022 National Construction Code

1. Summary

1.1. The project

The National Construction Code is set to be updated in 2022. Governments are
considering whether to increasegminimumNatHERS energy efficiency rating of new
homes from 6 to 7 Stars, and whether to introduce higher standards for appliances, solar,
and overall home energy use.

Renew decided to find out what these changes could meanHouseholds.

We modelled theenergy useenergy bills and upfront costs of homtestest the impact of
better energy performancelNe compared busineszsusual homes with a range of
scenarioghat are under consideration for the 2022 NCC, as well as other efficient options
such as #&lelectrichomes.

Our analysis was undertaken for a typical medilange sized detached home in four
locations: Hobart, Melbourne, Sydney, and Perth.

Our findings demonstrate thahouseholds are better off with higher energy standards.

1 In all scenariodmprovementsto energy efficiency meant lower bills and lower
carbon emissions.

1 Innearlyallscenarid® A YLINRB @AYy 3A aidl yRINRa YStyl
pockets on a monthly basis because energy savings were higher than increased
mortgage repayment cas.

I Households choosing to use the savings of better home energy performance to
pay off their mortgage faster can cut years off the life of their home loan.

1.2. Findingshouseholds are better offwith efficient homes

Governments are considering requiring nbames to meeta 7-Star NatHERS ratirgd
G2 AyOf dzRS |y defcgufabes éfficientzR@ishdes and daditéisolar PV.
Under the energy budget rule, alimit for energy use of fixed appliances would be set that
could be offset with onsite solar generation.

We compareda businesasusual 6Star homewith no energy budget (basic appliances
and no solarjo a 7-Star home with a strong energy buddefficient appliances and large
solar).A similar scenario is under consideration asinimum requiement for new homes
in the 2022 National Constructioro@e.

To demonstrate the impact of changes to tGede without including the financial impacts
of choosingvhether to connect a home to gas, we made this comparison for both dual
fuel homes (with gas emection) and aielectric homes (without gas connectip
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Bills were significantly lessr the more efficient homesin dual fuel homediouseholds
saved$1,484 a year in Hobart, $43 in Melbourne, $1,059 in Sydney, a&]287 in
Perth.

Annual energy bills: dual fuel homes
$4,000 $3,621

$3,500
$3,000 $2,656
$2,500 $2,137 $2,213 $2,280
$2,000
$1,500 $1,170 $1,221 $1,369
$1,000
$500 I I
$0
Hobart Melbourne Sydney Perth

6 star, no energy budget m 7 star, strong energy budget

In allelectric homes, introducing a-3tar ratingefficient appliances and large solar meant
annual bill savings ofl$231 in Hobart$1,056 in Melbourne, $1,203 in Sydney, and
$1,357 in Perth.

Annual energy bills: adllectric homes

$2,500
$1,989
$2,000  $1,805 $1,906
$1,552
$1,500
$1,000 $703 5632
$574 $496
- I l I
$0
Hobart Melbourne Sydney Perth

6 star, no energy budget m 7 star, strong energy budget

The savings on energy bills were found to pay back for the initiasiment in higher
energy performance ovea number of years, with ongoing benefits into the long term:
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Years to pay back initial investment: dual fuel

homes
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Hobart Melbourne Sydney Perth

Years to pay back initial investment:-aléctric

homes
9
8
7.7

8 7.1
7 6.2
6
5
4
3
2
1
0

Hobart Melbourne Sydney Perth

The economic value of the investmenthatter energy performance was found to stack
up.

Paged



Households Better Off: Lowering energy bihstiné 2022 National Construction Code Summary

Net present value (20 years, 2% discount rate):
dual fuel homes

$12,000 $10,972

$10,000 $9,210

$8,000
$6,127
$6,000 $4,748

$4,000
$2,000

$0
Hobart Melbourne Sydney Perth

Net present value (20 years, 2% discount rate):
all-electric homes

$16,000
$14,000
$12,000
$10,000
$8,000
$6,000
$4,000
$2,000
$0

$13,521

$10,098 $9.540 $10,253

Hobart Melbourne Sydney Perth

Even with the additional upfront costs of better eneqggrformance added to the home
loan, bill savings outweighed increases in monthly repaymestshouseholds are better
off from day one.
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Better off per month from day one: dual fuel
homes
$47

$39

$24

$15

Hobart Melbourne Sydney Perth

Better off per month from day one: adllectric
homes
$64

$45 $44 $46

Hobart Melbourne Sydney Perth

Households that choose fout the money they savimto additional mortgage repayments
can take months off their hme loanswith no impact on theicash flow when compared
to businessasusual.
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Summary
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Months taken off mortgage: dual fuel homes

14

Hobart Melbourne Sydney Perth

Months taken off mortgage: a#lectric homes

14
12

Hobart Melbourne Sydney Perth

Finally,introducinghigher thermal efficiency standards and an energy budget would
reduce household carbon emissions.

Tonnes per year
AN O N N O ®

Net carbon emissions: dual fuel homes

6
4.8 43
3.3
1.2
-3 -3 -3.2
Hobart Melbourne Sydney Perth

6 star, no energy budget m 7 star, strong energy budget
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Tonnes per year
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Net carbon emissions: atlectric homes
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2. Introduction

2.1. The National Construction Code

TheNational Construction Code (NCC) sets the minimum energy efficiency standards for
new homes built in Australia.

The NCC is updated every 3 years, with the next update due to come into effect in 2022.
The Code is developed by the Australian Buildinde€Board; approved by state,

territory and Commonwealth building ministers; and implemented and enforced by state
and territory jurisdictions.

Since 2010, the minimum energy efficiency standard for new homes in most locations
under the NCC is a®tar NaHEFS rating (or equivalent).

Minimum standards in the NCC have an important influence on how new homes are built.
According to CSIRO figures, only 10% of houses and 32% of apartments are built to energy
efficiency standards higher than those requiredthg Code.

In 2019, state, territory and commonwealth governments committed to improving energy
efficiency standards for homes over the coming decade througitagectory for Low
Energy BuildingsAs a part of this commitment, work was commenced tahié minimum
thermalenergy efficiency standard for new homes in 2022 to$tar NatHERS rating.

Alongside the planned increase teStar new homes, new rules are being considered that

FNB aSi (2 AYyGNRRdzOS |y WSy SNRémsiderdeRAIB(IQ F2NJ ySo
energy use and factor in thermal efficiency, appliances, and onsite, stiaving for the

efficiency of different appliances and solar generation to be traded off against one

another to fall within a mandatory limit.

From August 2021, plib consultation will begin on the proposed new rules. By May
2022, Ministers will make a decision on whether to proceed with an increasandards.

Two key questions are being considered. First, whether to increase the minimum NatHERS
rating for new lomes to 7 Stars. Second, whether to introduce an energy budget, and if so
at what level. Two options for energy budgets are being preparegdblic consultation:

one is set at a basic level, and second is set at a stronger level that is 30% more tstringen
than the basic option.

2.2.Modelling household costs

Changes to energy efficiency standards have an impact on households. Requiring higher
enemy efficiency standards typically increases upfront costs due to construction costs and

1Homes in tropical humid aredmcluding Darwin and Cairns) are required to achieve onkgtariNatHERS
rating.

Paged
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higher quality appliancesyhile reducing costs over the long term through reduced energy
bills.

In this project, Renew has modelled the costs and benefits to houselaaidss a range of
scenarios to examine the possible impacts of changes to the NCC.

28§ dza SR wSy S g6 Sunuatons dzbdel hiduselybld én2rgy consumptiand
solar generationSunulatorsimulates the operation of heating and hot water appliances
andenergy production from solar PV systems on a daily bagatinghalf-hourly
consumption and generation datover a year to estimate how much solar generation will
be consumed onsite versus exportaédbdated climate data files are used to calculate
heating and hot water requirements and soalr gerigra across the range of locations.

The tool allows for detailed configuration of digmces, thermal efficiency and solar
generation.Energy consumption of heating and hot water appliarisesalcuhted from
the gas orelectricityinput required to generate the santeeatenergy output The
electricityrequiredfor fans and controllers of gas heaterafded to base electricity
consumption for dual fuel scenarios.

''YEA1S CANBGWIGS YR ! OOdzwl G Sx {dzydzt  12NJ R2Say
thermal performance. Instead it mimics such modelling by simulating the operatioin of a

conditioners and reconciling total annual enexpnsumption to the results published by

NatHERS.

In addition,there isa significanand growinghumber of realworld examples of higher
efficiency, renewabhlpowered, allelectric homes and communitiethat Renew can use

to verify any modelling outputaVe are increasingly seeing reabrld allelectric home
examples perform better than predicted by Renew models, giving us greater confidence in
these types of analyses.

We furthermore developed detailedbst profiles of home energy scenarios by calcufatin
energy use alongside local energy tariffs, appliance costs and the upfront costs of thermal
energy efficiency improvements during construction.

All modelling was conducted for a meditlarge sized detdted home (200 square
metres).

Alongside our analysis of the impacts of energy budgets and fuel choice for households
under various NCC scenarios, we aladertook modelling texamine the impact of

raising NatHERS thermal shell efficiency ratings from® I order todo this, we

compared theenergy use and costs fpairs ofhomes that were idntical other than
NatHERS rating.

2 Including:https://www.liveatthecapecom.au/and https://www.t hepaddockcastlemaine.com.au/
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2.3.Outputs

By analysing the costs of upfront construction, appliance purchase, and energy usage, our
modelling provides a numbaf key insights on howouseholds fare under different
energy efficiency scenarios.

Bills

We calculate annuagnergy bils gas and electricity) across the different scenariosr
resultsshowthe bill amount forgas and electricitgeparately as wellas a combined
figure.

Payback period

The payback period on an upfront investment measures the period of titaget for
ongoing savings (in the form of reduced energy bills) it takes to equal the amount of
additional money spent upfront. To find this figure, we simply divided the additional
upfront costs of each scenario by the annual amount of savings on eh#éigyResultsare
calculated with reference to the baseline scenario.

Net present value

Net present value (NPV) is a common metric used to compare ongoing financial benefits
or inflows with total investment costs. A discount rate is applied over a giggngof

time to ascertain the benefits. We have selected a conservative 2% discount rate over a
20-year time period. A NPV greater than zero indicates that an investment is beneficial.
Results are calculated with reference to the baseline scenario.

Betteroff per month

A key innovation of this report is that we directly compare the monthly cash flow of
mortgage borrowers across our range of scenarios.

For each scenario, we calculate the expected monthly mortgage repayment, including
increased costs of high energy efftiency standards. (We have conservatively assumed a
25-year loan term at a 5% interest rate.)

We then calculated the expected monthly bill savings due to reduced energy
consumption. If these savings are higher than the additional costs oftityomortgage
repayments, therhouseholds are better off overall.

For example, a borrower with mortgage repayments that are $20 per month higher than
the baseline, but with energy bills that are $50 less than the baseline, is $30 per month
better off fromday one of thai mortgage.

Results are calculated with reference to the baseline scenario.

Months saved off 2year mortgage

Pagell
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This finding measures the impact on the life of a mortgage if a borrower uses their
monthly savings to pay off their mortgage soone

Tofindtha X ¢S | dadzyS GKIG GKS FTRRAGAZ2YIE Y2y (iKfe@
figure above) is used as an additional monthly mortgage repayment amount.

The effect of additional payments is that a mortgage is repaid sooner. We calculated th
amount of time that would be taken off a 2gear home loan if this amount was repaid
monthly as an additional payment.

Carbon emissions

To determine the carbon emissions of homes in each scenario, we calculated the total gas
and electricity required to pwer each homend applied government emissions factors to
calculate total annual carbon emissions associated with energy use.

To calculate the impact of solar PV, we assumed that energy generated onsite replaced
energy purchased from the grid. We furtheone assumed thiaexcess renewable energy
generated onsite could be exported to the grid and reduced societal consumption.
Theemissionsmpactsof the growth of distributed energy resources (DER) such as solar
and the changing structure of the electriciyid have not ken considered in this
analysigut form an important policy context.

Embedded carbon emissions are not considered as a part of this analysis.

2.4.Locations

For the purposes of this report, we have selected four locations: Hobart, Melbourne,
Sydney, and PerthThese locations were selected as major locations for housing
construction that range across a number of climate zones.

The costs and benefits of energy efficiency improvements vary according to climate. For
example, upfront constructionasts may be higer in colder climates, but so too are bill
savings on heating.

For each location we utilised local heating and cooling patterns, construction costs, energy
tariffs, carbon intensity factors, and mortgage amounts. With minor exceptionsdhase
availabilty, we assumed similar appliance selection in each location to allow for clear
comparison. We note that the selection of certain appliances included in this report varies
by location: for examplejuctedgas heating is significantly more coran in Victoriahan

in other states.

These locations represent a significant range of climate zones and housing markets.
Nonetheless, we note that not all climate zones are represented in this modelling. Humid
tropical climates including locations suchZarwin andCairns (NatHERS climate zones 1

and 2) are not included in this report. At the time of writing, government consideration is
being given to increasing minimum NatHERS ratings for new homes in these climates from
5 to 6 Stars. Further modelling the costsand benefits of energy efficiency
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improvements in these locations would be beneficial but is beyond the scope of the
current report.

2.5.Scenarios

We selected six possible scenarios for energy efficiency and appliance selection to model a
range ofconsumer otcomes.

The six scenarios were selected to correspond to potential NCC minimum standards and to
demonstrate the costs and benefits of consumer choices within the parameters of the
legal minimum standards.

Scenario 1: &tar baseline

Our basehe scenariagepresents business as usual. This scenario measures a home with a
NatHERS rating of 6 Stars, along with a typical mix of electric and gas appliances and no
solar PV.

Scenario 2:-Btar dual fuel (no energy budget)

This scenario has an identicmnfiguraton of appliances as scenario one, but with the
NatHERS thermal efficiency rating increased to 7 Stars. Comparing this scenario with
scenario one shows the difference resulting from increased thermal shell ratings alone,
without other efficieny improvemers or solar.

Scenario 3: -Btar dual fuel (basic energy budget)

This scenario represents what we believe to be a likely configuration of thermal shell and
appliances for a-Btar home with a basic energy budget, as being considered as a
minimumfor the 202 NCC. Alongside theStar rating, it differs from the first two
scenarios with heat pump cooling in place of evaporative cooling, and a small solar PV
system (3.5kW).

Scenario 4: -Btar dual fuel (strong energy budget)

This scenario represesitvhat we béeve to be a likely configuration for the stronger
energy budget option under consideration. Energy budget scores are improved over
scenario 3 with more efficient heat pump cooling and a larger solar PV system (6.6kW).

Scenario 5: -Btar effitent allelectric

This 7Star rated scenario exchanges all gas appliances for electric, meaning that no gas

connection is required. Heat pumps are used for heating and cooling, alongside induction

cooking. A 6.6kW solar PV system is included. This scemauid be canpliant with all

b/ / 2LINA2ya dzyRSNJ O2y a A RSNG dziANIYEZQ | yiK 2RIAKA GKBiG / 2RSS
mandate alelectric appliances.

Scenario 6: 75tar efficient atelectric

Pagel3
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Scenario 6 goes beyond the requirements of the proposed NCC bglinghitelectric
appliances and solar identical to scenario 5, but also increased NatHERS thermal efficiency
ratings of 7.5.

Pagel4



Households Better Off: Lowering energy bihstiné 2022 National Construction Code Introduction

SCENARIO 1 SCENARIO 2 SCENARIO3 SCENARIO 4 SCENARIOS5 SCENARIO 6

Description | 6-Star dual 7-Star dual 7-Stardual 7-Star dual 7-Star alt 7.5-Star alt
fuel (baseline) | fuel fuel (basic fuel (strong electric electric
energy energy
budget) budget)
NatHERS 6 7 7 7 7 7.5
rating
Hot water Gas Gas Gas Gas Heat pump Heat pump
instantaneous | instantaneous| instantaneous | instantaneous
Heaing Gas * Gas * Gas * Gas * Heat pump Heat pump
Cooling Evaporative Evaporative Heat pump (3 | Heat pump Heat pump Heat pump (5.5
star) (5.5 star) (5.5 star) star)
Cooking Gas Gas Gas Gas Induction Induction
Other Electric Electric Electric Hectric Electric Electric
appliances
Solar None None 3.5 kw 6.6 KW 6.6 kW 6.6 kW

* fixed gas furnace heating assumed in Hobart, Sydney and Perth. Ducted gas heating
assumed in Melbourne.

Comparison of baseline with strong energy budgets

Alongsideour analysisf various scenarios aboyeve furthermore conducted a separate
comparison between homeagpresenting the status quo with homdsat represent the
strongestproposed changes under the National Construction Code. To do this, weydirect
compared a 6tar homewith no energy budgetiicluding basic appliances and no solar)
with a 7-Star homewith a strong energy budget (includirdficient appliances and large
solar PV systems).

To demonstrate the impacts of the code withdntludingimpacts of fuel choice, we
undertook this comparison twice: once comparing dual fuel homes, and once comparing
all-electric homesThe results of these comparisons are shown in the summary section of
this report.

The appliance and solar configuration usedhis modelling was setted prior to the
release of fullraft standards for the NCC. The exact efficiency levels and size of solar PV
required to meet Code standards may vary from those selected
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Description

NatHERS
rating

Hot water
Heating
Cooling
Cooking

Other
appliances

Solar
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SCENARI@

6-Star dual fuel
(no energy
budget)

6

Gas
instantaneous
Gas

Evaporative

Gas

Electric

None

SCENARIB

7-Star dual fuel
(strong energy
budget)

7

Gas
instantaneous

Gas

Heat pump
(efficient)

Gas

Electric

6.6 kW

SCENARIO

6-Star all
electric (no
energy budget)

7
Heat pump

Heat pump
(basic)

Heat pump
(basic)

Induction

Electric

None

SCENARIO

7-Star all
electric (strong
energy budget)

7

Heat pump

Heat pump
(efficient)

Heat pump
(efficient)

Induction

Electric

6.6 kW
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3. Results

3.1. Melbourne

The total annual energy use and bills of each scenario in Melbourne are as follows:

SCENARIO 7-STAR  7-STAR 7-STAR 7-STAR 7.5STAR
DUAL DUAL DUAL ALL: ALL:
FUEL FUEL, FUEL, ELECTRIC ELECTRIC

BASIC STRONG
ENERGY ENERGY
BUDGET BUDGET

Average aily gas | 96.9 74.6 74.6 74.6 0 0
use (MJ)
Annual @s bill ($) | $1032 $853 $853 $853 0 0
Average daily 11.06 10.@ 7.00 6.70 8.10 7.81
electricity import
(kwh)

Average daily 0 0 8.96 19.02 16.7 16.65
electricity export
(kwh)

Annual electricity | $1,255 $1,235 $703 $391 $492 $466
bill ($)
Total annual $2,287 $2,089 $1,556 $1,245 $492 $466
energy bill
Annual bill - $199 $731 $1,043 $1,795 $1,821
savings from
business as usual

% savings from | - 9% 32% 46% 78% 80%
business as usual
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Annual energy bill: Melbourne
$2,500 $2.213
$2,014

$2,000

$1,482
$1,500
$1,170
$1,000
$500 $492 $466

$0
6-Star dual 7-Star dual 7-Star dual 7-Star dual 7-Star all- 7.5-Star all-
fuel fuel fuel, basic fuel, strong electric electric
budget budget

Further findings are igsented as follows:

Years to pay back initial investment: Melbourne

12.0 104
98 10.3 0.

10.0

8.0

6.0

4.0

2.2
2.0 1.2
0.0
7-Star dual fuel 7-Star dual fuel, 7-Star dual fuel,7-Star all-electric 7.5-Star all-
basic budget strong budget electric
NPV- 20 Years (2% Discount): Melbourne
$30,000
$25,482 $25,190
$25,000
$20,000
$15,000
$10,000
$6,127
$5,000 $4,367
' $1,282
$0
7-Star dual fuel7-Star dual fuel,7-Star dual fuel7-Star all-electric 7.5-Star all-
basic budget strong budget electric
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Better off per month from day 1: Melbourne
$140 $131 $128
$120
$100

$80
$60

$40 524
$20 $17
$5

$0
7-Star dual fuel 7-Star dual fuel,7-Star dual fuel7-Star all-electric 7.5-Star all-
basic budget strong budget electric

Months saved off 2fyear mortgage: Melbourne

25 23
21

20

15

10

0

7-Star dual fuel 7-Star dual fuel, 7-Star dual fuel,7-Star all-electric 7.5-Star all-
basic budget strong budget electric

Net annual carbon emissions (tonnes)
8.0 Melbourne
6.0 m Carbon - Elec [T/year]

4.0 I Carbon - Gas [T/year]
2.0
2.0 15 15 15
) 0.7
-2.0

-4.0
-6.0
6-Star dual 7-Star dual 7-Star dual 7-Star dual 7-Starall- 7.5-Star all-
fuel fuel fuel, basic fuel, strong  electric electric
budget budget
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3.2.Perth

The total annual energy bills of each scenario in Perth are as follows:

SCENARIO 6-STAR  7-STAR  7-STAR 7-STAR 7-STAR 7.5-STAR
DUAL DUAL DUAL DUAL ALL= ALl
FUEL FUEL FUEL, FUEL, ELECTRIC ELECTRIC

BASIC STRONG
ENERGY ENERGY
BUDGET BUDGET

Average daily | 60.6 51.5 51.5 515 0 0
gas use (MJ)
Annual gas bill | $984 $847 $847 $847 0 0
($)
Average daily | 12.04 11.52 7.34 7.04 7.55 7.38
electricity
import (kwWh)
Average daily | 0 0 11.37 23.75 21.82 21.%
electricity
export (kWh)
Annual $1813 $1,758 $1,015 $662 $627 $605
electricity bill
$)

Total annual $2,797 $2,605 $1,863 $1,510 $627 $605
energy bill
Annual bill - $192 $934 $1,287 $2,170 $2,192
savings from
business as
usual

% savings from | - 7% 33% 46% 78% 78%

business as
usual
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Annual energy bill: Perth

$3,000 $2,656

$2,464
$2,500
$2,000 $1,722

$1,500 $1,369

$1,000
$627 $605

$500
$0
6-Star dual 7-Star dual 7-Star dual 7-Star dual 7-Star all- 7.5-Star all-

fuel fuel fuel, basic fuel, strong electric electric
budget budget

Further findings are presented as follows:

Years to pay back initial investment: Perth
10.0 8.9 9.1
8.0 7.3

6.0

3.9
4.0 3.5

2.0

0.0
7-Star dual fuel 7-Star dual fuel, 7-Star dual fuel,7-Star all-electric 7.5-Star all-
basic budget strong budget electric

NPV- 20 Years (2% Discount): Perth

330000 $25,574 $26,808

$25,000
$20,000

$15,000
$9.210
$10,000 $6,789

$5,000 $1,713

$0
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Better off per month from day 1: Perth
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Net annual carbon emissions: Perth
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3.3.Sydney

The total annual energy usage and bills of each scenario in Sydney are as follows:

SCENARIO 7-STAR  7-STAR 7-STAR 7-STAR 7.5STAR
DUAL DUAL DUAL ALL: ALL:
FUEL FUEL, FUEL ELECTRIC ELECTRIC

BASIC STRONG
ENERGY ENERGY
BUDGET BUDGET

Average daily | 56.0 51.8 51.8 51.8 0 0
gas use (MJ)
Annual gas bill | $720 $683 $683 $683 0 0
(%)
Average daily | 11.08 10.84 7.00 6.64 7.65 7.60

electricity
import (kWh)

Average daily | O 0 9.55 20.13 18.25 18.32
electricity
export (kWh)

Annual $1,660 $1,633 $956 $638 $699 $692
electricity bill
%)

Total annual $2,380 $2,317 $1,639 $1,321 $699 $692
energy bill
Annual bill - $64 $741 $1,059 $1,681 $1,688
savings from
business as
usual

% savigs from | - 3% 31% 44% 71% 71%
business as
usual

Annual energy bill: Sydney

$2,500 $2,280 $2.216
$2,000

$1,539

$1,500 $1.221

1,000
¥ $699 $692

$500
$0
6-Star dual 7-Star dual 7-Star dual 7-Star dual 7-Star all- 7.5-Star all-

fuel fuel fuel, basic fuel, strong  electric electric
budget budget
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Further findings for Sydney scenarios are presented as follows:

Years to pay back initial investment: Sydney
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Months saved off 25 year mortgage: Sydney
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3.4.Hobart

Thetotal annual energy usage and bills of each scenario in Hobart are as follows:

SCENARIO 6-STAR  7-STAR  7-STAR 7-STAR 7-STAR 7.5-STAR
DUAL DUAL DUAL DUAL ALl ALl
FUEL FUEL FUEL, FUEL, ELECTRIC ELECTRIC

BASIC STRONG
ENERGY ENERGY
BUDGET BUDGET

Averagedaily 135.6 96.3 96.3 96.3 0 0
gas use (MJ)
Annual gas bill | $2,175 $1,602 $1,602 $1,602 0 0
(%)
Average daily | 13.44 13.27 9.51 9.26 8.59 8.12
electricty
import (kwh)
Average daily | O 0 9.21 19.49 16.44 16.64
electricity
export (kWh)
Annual $1,743 $1,729 $1,155 $831 $571 $527
electricity bill
(%)

Total annual $3,918 $3,332 $2,758 $2,434 $571 $527
energy bill

Annual bill - $587 $1,161 $1,485 $3,348 $3,391
savings from
business as
usual

% savings from | - 15% 30% 38% 85% 87%
business as
usual
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Annual energy bill: Hobart
$4,000 $3,621
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Further findings are presented as follows:

Years to pay back initial investment: Hobart
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Better off per month from day 1: Hobart
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4. Data and assumptions

In this section we provide further details on the utglata used for modelling.

4.1. Thermal buildcost premium

The additional cost of construction for homesrforming above the baseline$tar

NatHERS rating has been calculated using cost figures provided by the ABCB. The ABCB has
provided a peimetre estimateof additional costs to achieve aStar rating compared to a

6-Star rating in each location. Thesgures are expected to be used in formal government
modelling for the NCC and broadly conform to our expectations based on industry
examplesUnder a perfomance rating framework, increases in thermal rating can be

achieved through @aangeof features andas such consumer and builder choices can affect

the cost premium of achieving a given rating.

For the purposes of assessing the additional premium cosicésted with the 7.5Star
scenario 6, we assumed a premium double that of tH&t&r scenarios.

LOCAION COST PER?N COST FOR COST PER?M COST FOR
(7 STARS 200MPHOME | ¢7.5STARS 200M? HOME

Hobart  $14.14 ' $2,828 $28.28 | $5,656
Melbourne | $9.69 | $1,938  $19.B | $3,876
Sydney | $11.05 ' $2,210 $22.10 | $4,420
Perth ' $6.98 | $1,396  $13.96 | $2,792
4.2. Tariffs

Gas ancklectricity tariffs were sought from major retail providers in each locatidat
tariffs were assumedrlhe following electricity and gas tariffs were applied

LOCATION ELECTRICIT ELECTRICIT® GAS PRICE GAS DAILY ELECTRICI

PRICE DAILY ($/MJ) SUPPLY S ==8 |

($/KWH)  SUPPLY CHARGE  TARIFF

CHARGE ($/KWH)
Hobart | $0.2200 | $1.01 1$0.0309 | $0.55 | $0.08
Melbourne | $0.1980 | $1.05 1$0.0220 | $0.70 ' $0.08
Sydney | $0.3040 | $0.90 | $00240  $0.63 | $0.07
Perth 1502033 | $1.05 | $0.0408 | $0.22 ' $0.07

4.3. Appliance costs

To calculate the additional capital expenditure required for each scenario, we included the
purchase and installation costs of a range of fixed appliances, including heatiriggcool
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hot water, cooking and solaiThe costs of these appliances were sourfreth online
searches, direct information from suppliers, and existing Renew resdamclthe majority
of scenarios the appliance selection was kept identical across the fatidns. The major
exception was that ducted gas heating was assumed for Metiey while wall furnace
gas heating was assumed in other states.

The capital expenditure figures do not include unfixed appliances.
Solar

Solar PV systems including installatieere assumed to cost $4,500 for 3.5kW systems
and $7,000 for 6.6kW8ystems in all locations. In Melbourne we included a Victorian solar
rebate of $1,400; no rebates were applied in other states.

Gas heating

In Melbourne, ducted gas heating was assumedeBlaon industry interviews, we
modelled the Brivis CC320I 7 OTLhwvaitpurchase price of $3,000 and an installation price
of $6,000, for a total capital expenditure of $9,000.

In Hobart, Perth and Sydney, wall furnace gas heating was ass\vieeassumeddur

heating units required in total, including main living area &edrooms.Based on industry
interviews and previous Renew research, we have assumed a total capital expenditure for
purchase and installation of $4,900.

Cooling

We modelled evaporative antteat pump cooling options (with heat pump units being
used for heaing as well as cooling in the-alectric scenarios). We assumed rducted

heat pump systems, requiring one large unit in the living area and three smaller units in
bedrooms. Based on tine research and previous Renew research, we selected the
following models:

TYPE MODEL HEAT COOL PRICE INSTALL TOTAL
KW KW COST PRICE
Heat pump | Mitsubishi Heavy | 7.1 6.3 $1,569 | $800 $2,369
(large) Industries
SRK63ZRW
Heat pump | Mitsubishi Heavy | 2.7 2 $1,190 | $650 $1,840
(small) Industries
SRK20ZSXA
Evaporative, Promina P46 $2,630 | $2,000 | $4,630

One installation cost was included for fhtbuse installation of evaporative cooling, while
we included an installation cost for each heat pump unit (altof four units). As such,

the total cost for coting capital expenditure in scenarios with evaporative cooling was
$4,630, while for homes with heat pump cooling total capital expenditure was $7,889.
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Gas connection

We assumed a cost to connect the newbnstructed home to the gas network, including
pipes and meter, at $1,500. This cost was included for alHighlscenarios but not
included for alelectric scenarios.

Hot water

The following options were included:

TYPE MODEL PRICE INSTALLATION TOTAL

Instantaneous | Infinity 26 $1,395 $600 $1,995

gas

Heat pump Stiebel Eltron | $3,700 $1,000 $4,700
302L ($3,512) *

* An STC discount of $1,188 was applied to the heat pump hot water option, resulting in a
total cost of $3,512.

Cooking

Based on online reseeln of common models, we assumed a gasktop to have a

purchase cost of $500 and an installation cost of $170, for a total expenditure of $670. We
assumed an induction cooktop to have a purchase cost of $750 and an installation cost of
$250, for a total gpenditure of $1,000.

4.4.Heating and coling use

The number of hours of heating and cooling use varies according to location and climate,
as well as individual preference. This report assumes heating and cooling use in line with
assumptions made for governmeappliance cost calculators at
www.energyrating.gov.au/calculator

LOCATION DAYS HEATIN( HOURS DAYS COOLIN HOURS
PER YEAR HEATING PER PER YEAR COOLING PER
DYANE
Hobart 270 10 30 4
Melbourne ‘ 150 ‘ 10 ‘ 90 ‘ 6
Sydney ‘ 60 ‘ 11 ‘ 60 ‘ 11
Perth 120 '8 120 9
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4.5. Mortgages

We assumed that the loan amount was for 80% of the purchase cost of the i@tkan
mortgage amounts for newly constructed homes for each city were used. Figures were
from May 2021

LOCATIN LOAN AMOUN{BASELINE)

Hobart $305,714
Melbourne ‘ $518,397
Sydney ' $669,796
Perth $442,201

This median figure was assumed as the mortgage price for scenario 1 in this report (a 6
star dual fuel home representing business as usual). For other scgnadditional capital
expenditure was added on to the implied purchase price of scenario 1dalatd the
mortgage amount and monthly repayments for each scenario.

We assumed a 2§ear mortgage at 5% interest p.a. This is a higher interest rate than is
currently widely available and so is a conservative estimagealting in relatively high
assumedmortgage repaymentsLonger mortgages at lower rates would increase the
impact of energy bill savings and additional repayments.

The monthlyrequiredrepayments calculated for each scenario greesented in the below
table.

LOCATION HOBART MELBOURNE SYDNEY PERTH
6-Star dual fuel | $1,787 $3,030 $3,916 $2,586
7-Star dual fuel | $1,804 $3,042 $3,928 $2,594
7-Star dual fuel | $1,844 $3,074 $3,969 $2,634
(basic budget)

7-Star dual fuel | $1,864 $3,094 $3,988 $2,654
(strong budget)

7-Starall- $1,837 $3,043 $3,962 $2,627
electric

7.5 Star all $1,854 $3,053 $3,975 $2,635
electric

3 Sourced fromhttps://www.canstar.com.au/homdoans/averaie-home-loan-australia/
4Mortgage scenarios can be tested using an online mortgage calculator. We have verified our mortgage
calculations usindattps://www.commbank.com.au/digital/homéuying/calculator/homeloanrepayments
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4.6.Carbon emissions

Emissions intensity metrics frothe National Greenhouse Accountsckas were used to
calculate the carbon emissions in each scendiie. emissions intensity applied was
addition of Scope 2 and Scope 3 emissj@ssfollows:

LOCATION ELECTRICITY EMISSION! GAS EMISSIONS FACTO
FACTORKG COE / KWH) (KG COE / GJ)

Hobart 1 0.16 | 515

Melbourne | 1.00 | 55.5

Sydney 085 64.6

Perth 0.6 556

It should be noted thathe emissionsssociated with gas atikely to be understatedh
thesecarbon accounting factors.

5 https://www.industry.gov.au/sites/default/files/August%202021/document/natiorgreenhouseaccounts
factors2021.pdf
6 https://renew.org.au/ournews/the-gasindustryis-lying-abouttheir-emissions/
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