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Household appliances are long-term

Investments
- Consumers purchase appliances Appliance Expected lifespan
with the expectation they will last Gas heater 20 years
around 12-20 years. Electric panel heater 15 years
o . . Gas instant HWS 15 years
« The decision of which appliance to
] Gas cooktop 14 years
purchase today impacts a .
h hold’ bills Induction cooktop 14 years
ousenoid s energy bIlis for many Gas storage HWS 13 years
years to follow . "
Reverse-cycle air conditioner 12 years
 The point of time at which an Heat pump HWS 12 years
appliance wears out is also the most Electric storage HWS 12 years

cost-effective time to upgrade

Source: EnergyConsult (largely in alignment with ATO guidelines for rental
properties)
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There are huge differences in energy consumption by
appliance

Relative energy consumption by type of appliance

«  Running costs are not Space Heating Gas ducted heater
. Gas room heater
On!y a function of the / Electric panel heater
unit cost of energy A Reverse-cycle air conditioner [l 0.12 GJ-0.20 GJ

R
 As heat pumps have

_ Hot water Gas storage hot water
become more available v Gas instant hot water
and efﬁCient, the gap @0 Resistive electric hot water [ R I XY
between the least- ®= Heat pump hot water [  0.18GJ-0.23GJ
efficient and most- Cooking Gas cooktop
efficient appliances on v LPG cooktop
the market has become Ceramic electric cooktop
Very Wlde Induction cooktop TR

Gas and LPG appliances Resistive electric appliances Most efficient electric appliances

Sources for appliance efficiencies outlined in IEEFA — Managing the Transition to All-Electric Homes Technical Appendix (p.24). |IEEFA
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Our analysis looked at two categories of

appliance upgrades:

Electrification of gas appliances:

Fom _________To

Gas ducted heaters Reverse-cycle air
=P conditioners

Gas room heaters

Heat pump hot water
systems

Gas instant hot water
systems

Gas storage hot water
systems

== |nduction cooktops
=P [ |ectric ovens

Gas cooktops

Gas ovens

Upgrading resistive electric appliances:

Reverse-cycle air
conditioners

Resistive electric space
heaters

q

Resistive electric water I Heat pump hot water
heaters systems

Upgrading ceramic cooktops to induction was excluded
due to the relatively small impact on energy
consumption; although this warrants further study.
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We estimated the number of appliances
installed per year

Estimated appliances installed per year

. . Gas appliances Resistive electric appliances
 Estimation based on £0.000 0,000
source data and stock 150000 437,893 450,000 ;;;//8/;/
numbers from Residential 400000 | 366,153 400,000 !
Baseline Study 350,000 o g 350,000 Nindoied
] 300,000 300,000
« ~940,000 gas appliances 250,000 250,000
er vear 200,000 200,000
pery 150,000 139,510 150,000
° ~800,000 resistive 100,000 100,000
electric appliances per 50,000 50,000
year - Cooking Space Hotwater Space heaters Hotwater
appliances heaters systems systems
mVIC mNSW m QLD m WA = SA zTAS = ACT ENSW mVIC mQLD mWA = SA ZTAS == ACT

Source: IEEFA analysis of sources from EnergyConsult 2021. NT excluded due to poor data.
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Our calculation compares
both the upfront cost, and
lifetime running cost of
these appliances compared
to the efficient electric
alternative.

Energy costs are fixed to

current retail prices by
state

Any difference in expected
appliance lifetime is
accounted for

Collectively, installing these appliances
locks consumers into $3.4bn per year

Lifetime costs of household appliances installed each year

$ $1bn $2bn $3bn $4bn $5bn $6bn $7bn $8bn

cas appiiances* [N

Efficient electric alternatives _ . $1.2bn saved
Resistive electric appliances* - :
Efficient electric alternatives - . $2.2bn saved

B Upfront costs Lifetime running costs

Source: IEEFA analysis

C I . .
éﬁ;‘.‘lf,:‘}, Institute for Energy Economics
Wis%¥ and Financial Analysis

-

\
N

www.ieefa.org 6

N



Cost savings would be shared across
states and territories

Lifetime savings for each year new

appliances are efficient and electric

NSW I T N (1. 1bn total)

VIC ($1.1bn total)
QLD ($597mtotal)

SA m ($283m total)
ACT MS35m ($170m total)
TAS $131m  ($141m total)

WA $55m ($ 7m net total)

-$48m
National savings
m From gas appliances switched to efficient $1.2 billion
electric alternatives

m From resistive electric appliances switched m
to efficient electric alternatives

Source: IEEFA analysis
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Upgrading

Effect of fully switching gas and resistive electric

res | stive = I ectri C appliances to efficient electric alternatives
. . Proportion of electrified
a p pl lances Impac_tson electnjty demanfi (TWh/yeaZrl) 8 lor;)g(t)hz:?;;(:)f?szf: nie
offsets some or . . st NSW 3720
-5.5Twh I

all of the new vic rorwn g +4.9TWh vIC 33%

electrified load QLD srrvn " QLD o18%
WA P I. +0.7 TWh WA 23%
SA lozrwm @ AT SA 160%
TAS | .| +0.1 TWh TAS 1,663%
ACT PP |I +0.3TWh ACT 87%

_ _ -15 -10 -5 - B 10
The net annual impact is

electricity demand. Source: IEEFA analysis

m Added from switching all gas appliances to efficient electric alternatives

m Reduced from switching all resistive electric appliances to efficient alternatives
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The compelling case for expanding
appliance standards

« Standards could provide a unified approach to
encourage the upgrade of both gas and resistive
electric appliances

« Standards ‘play nice’ with other policies

« $3.4 billion represents the ‘cost of delay’ for each year
appropriate standards aren’t in place




Improved standards could underly other
actions to boost efficient electrification

Actions that would support appliance standards:

* Improved low- or zero-interest loan schemes to
reduce the upfront cost burden of efficient
appliances

* Ensuring new dwellings already support
efficient electric appliances

» Targeted solutions for existing hard-to-upgrade
dwellings

« Planning to manage reduced utilisation of gas
distribution networks

Actions that would amplify the benefits of appliance
standards:

« Upgrading the thermal efficiency of existing
homes

* Ensuring heat pump hot water systems operate
at the optimal time of day

* Increasing the penetration of rooftop solar and
distributed storage

(Many of these actions align to priorities in the
National Consumer Energy Roadmap or National
Energy Performance Strategy)
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We aren’t starting from scratch

The existing GEMS Act aims “to promote the development and
adoption of appliances and equipment that use less energy and
produce less greenhouse gases”

The National Energy Performance Strategy identified upgrades
to GEMS as a key supporting action

Improve the performance of appliances and equipment across all sectors

5.2.1 Streamline, expand and modernise the Greenhouse and Energy Minimum Standards
(GEMS) framework
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How could GEMS be modernised and expanded to support
efficient electric appliances?
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1. Expanding GEMS to cover a broader range of

appliances

« Some products in our analysis are
already subject to GEMS
determinations:

. Air conditioners (including reverse-
cycle)

. Electric water heaters (excluding heat
pumps)

. Gas water heaters

 However others are missing:
. Gas space heaters
. Electric resistive heaters
. Heat pump hot water systems
. Cooktops
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Air conditioners
up to 65kW

Read product information

Clothes washers

Read product information

Distribution
transformers

Read product information

Air conditioners
above 65kW

Read product information

Computer
monitors

Read product information

Electric water
heaters

Read product information

Gas water
heaters

Read product information

Pool pumps

Read product information

Household
refrigerators and
freezers

Read product information

Refrigerated
cabinets

Read product information

Close control air
conditioners

Read product information

Computers

Read product information

External power
supplies

Read product information

Lighting

Read product information

Set top boxes

Read product information

Clothes dryers

Read product information

Dishwashers

Read product information

Electric motors

Read product information

Liquid-chilling
packages

Read product information

Televisions

Read product information
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2. Structuring GEMS to value the efficiency & GHG
savings from electrification

 The largest energy savings, and
long term GHG reductions, tend to
come from electrification of gas

appliances. Electric water Gas water
. heaters heaters
« Some gas appliances are currently o o
Read product information ead product information
excluded from GEMS
. . * Electric un-vented + Gas storage water
« Others are included in separate displacement water noaters
determinations from electric . Electric vented water heaters
appl lances displacement water
. . heate_rs
« Structuring determinations + Electric heat exchange

water heaters

around a single end-use could

enable a direct comparison of gas /
electric options
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3. Increasing minimum energy performance
standards

_ Relative energy consumption by type of appliance
« Any expansion or

restructuring of GEMS would = \/" s —
require new decisions Electric panel heater

0.12GJ-0.20 GJ

. [; everse-cycle air conditioner
regarding MEPS o L e

Hot water Gas storage hot water

« By far the largest efficiency coe instant hot water

1.00GJ
0.81GJ

g a| ns are from u pg rad | ] g tO Resistive electric hot water

0.18 GJ-0.23 GJ

heat pump_based appllances Heat pump hot water

Cooking Gas cooktop
LPG cooktop

1.00 GJ
0.82GJ

 For cooktops, either electric v
teCh nOIOQY Offer' S|gn|flcant Ceramic electric cooktop

0.56 GJ

- . Induction cooktop
efficiency gains over gas or
LPG appliances

Gas and LPG appliances Resistive electric appliances Most efficient electric appliances

Sources for appliance efficiencies outlined in IEEFA — Managing the Transition to All-Electric Homes Technical Appendix (p.24). IEEFA
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4. Embedding demand flexibility in GEMS

Australia’s Chosen Demand Response Standard Needs to be

 The savings in our analysis assume no change Rethought
to th e t| m e-Of- use Of a p pl |a nces. IEEFA recommends the Energy Ministers rethink mandating a unique Australian
appliance demand response standard.
d H oweve r, em bedd | ng ﬂ eXl bl I |ty - pa rtlcu Ia rly fo r Instead, we suggest consideration be given to legislating ‘a DR capability’
. e requirement for priority household appliances under the Commonwealth
hot water systems — can offer significant Greenhouse and Energy Minimum Standards (GEMS) Act 2012. This would leave
e . manufacturers, and the market, free to offer a range of different solutions, rather
ad d Itl Oona | savin g S than locking Australia into an unsupported solution which is already out-of-date.

° Flexibility is a vital part of the ‘swiss army knife’ IEEFA - Mandating AS4755 Ignores Households and Widely
of DER Supported International Solutions

«  Embedding demand response capabilities in
GEMS would help future-proof our rapidly
electrifying appliance base

DER can deliver multiple energy services with large economic benefits

$11bn'in avoided
networks costs

«  Some states are requiring heat pumps to
include basic timer controls to be eligible for
rebates

$8bn?in reduced generation
and storage costs

$10bn?in reduced generator
super profits

Net present value to 2040

Bai ners. Poten
2 NERA Economic Consulting. Valuing Load Flexibility in the NEM, 1 February 2022. |EEFA

IEEFA - DER could provide $19 billion economic boost by 2040
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https://ieefa.org/resources/mandating-as4755-ignores-households-and-widely-supported-international-solutions
https://ieefa.org/resources/mandating-as4755-ignores-households-and-widely-supported-international-solutions
https://ieefa.org/resources/der-could-provide-19-billion-economic-boost-2040

Thank you

Contact

Jay Gordon, jgordon@ieefa.org

Read the briefing note:

https://ieefa.org/resources/appliance-standards-are-
key-driving-transition-efficient-electric-homes
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