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Insulation R value

The Rvalue of ceiling
insulation is a measure
the ability of insulation
resist heat flow. R5 is ¢
grade of roof insulation
commonly used in new
builds and considered
costeffective option in
the Canber@imate.

Energy efficient heater
An electriceat pump
heater such as a rever:
cycle air conditioner
(which can also provide
cooling in summer)

Energy performance
tool ratings
Forthepurposesf this
analysisthe Victorian
Residential Scorecard
was assmed to be the
rating tool for this
standard. Using this tot
a 3star rating
corresponds talevelling
having average energy
costsand a &tar rating
corresponds to a dwelli
having energy costs tw
the average.

Social Cost of Carbon

the marginal impact of
additional tonne of cart
based on the future co:
associated with those
emissions. This analys
uses a medium SCC
scenario discounted at
3per cent derived from
research by thiited
States Interagency
Working Group.

Executive summary

Rental properties with gfmenmal control place burdens on ténidrgg spend more on

keeping their household comfortable, which puts pressures on their household budgets, or
conditions that are uncomfortable or unsafe, which impacts their wellbeing and health. The
of poor thermal control falls disproportionally on renteisdoone lbeuseholds, concession

card holders, those with a disability, aged renters, and households with children.

Evidence nationally and provided by ACT residents is that rertiavprpousesthermal

control and therefore energy efficiency thamcoupier premises. The main driver of this gap
is the split incentive proldenhere those who have ownership and control of the property do
benefit directly from investing iovimgit;, as the benefits are primarily captured by tenants.

This Regulatory Impact Statement (RIS) has considered the potential impacts of the follow

options to remedy the problem of low energy efficiemagidal pro

d a minimum standard for roof insulation of R3 or R5

d aminimum standard for an energy efficient heater

d aperformance standard requiring a minimum rating of 2 stars or 3 stars

It is important to nitat there adifferent energy savings, diffatenbers of properties

affected, and different outcéonésnantsssociated with each of these options

What the analysis shows

ACIL Alleanalyseflve minimum standards, each withamtifouyear phase in petiéll of

the insulation optioasdna positive value to the ACT community, using a 3 per cent discount
and social cost of carbon. The heater and perfaemdaaiptions would result in a net cost

to the community, though all options provide a positive return on aarsgiecdd tbedi to

renters in upgraded propertieS éBe=S1).

TableES1 Headline results, economyamialgsis, three per cent discount rate

The socialost of carbo : : .
(SCC) tries to estimatd Option modelled Benefitcost ratio (BCR Net present value ($n

a)Insulation R2 year 1.19 $10.4
b)Insulation R3! year 121 $111
c)Insulation R® year 1.29 $17.4
d)Insulation R} year 1.30 $18.0
e)Heater 2 year 0.59 -$156
fyHeater 4 year 0.59 -$156
g) Performances?ars- 2 year 0.46 -$130
h) Performancestars 4 year 0.47 -$129

Minimum standards for residential rental properties

Regulation Impact Statement
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Option modelled Benefitcost ratio (BCR Net present value ($n
i) Performancessars- 2 year 049 $10.0
) Performancessars 4 year 0.9 $1a.1

Note: All impacts are calculated in present value (using a three per cent discount rate) over the life of the upgrad
Source: ACIL Allen

The number of rental properties that have to be upgraded vary between options. We estim
scale of eaaption is approximately:

0 insulation (R8 RY: 18,45@ental properties

d heater: 850 rental properties

& performancgtandar@-star): 3,270 rental properties

& performancgtandar@3-star): 22,940 rental properties

The 3star performans@ndardptions had the greatest energy and greenhouse gas emission
savings, followed by R5 insulation (see Table ES 2).

TableES2 Energy and greenhouse gas emissions saved evef ttihe lipgrade

Option modelled Energy saved (P. Greenhouse gas emissiot

savedCQ-equivalen{tonnes)
a) Insulation R2 year 4,860 237,159
b) Insulation R3 year 4,830 237,165
¢) Insulation R2 year 5,908 288,907
d) Insulation R8year 5,872 288,914
e) Heater2 year 1,589 68,813
f) Heater4 year 1,574 68,925
g) Performancestars 2 year 760 39,668
h) Performancestars 4 year 771 40,733
i) Performancesgars- 2 year 7,021 396,647
) Performances@ars 4 year 7,136 406,187

Note: The energy savings are in total, over the entire life of thehiglyreadgsn each scenario.

Note 2: Greenhouse gas emissions saved only relate to domestic burning of gas and firewood. The ACT has mo
renewabfe(through the use of offsets) for itsigligalic

Source: ACIL Allen

All of the options ergaihaental providers of residential propeatieguie anupgrade to
make wfront investments in energy efficiency improvements.

For thosable to pass on the costs of the upgrade as incredmsechileiniuim standard

options are unlikely to have sizable impacts on the rental returns of an average rental prov
likely in the order of a fraction of a percentage point ovéhéhaskieHdwever, it is

important to note thatne wifind it difficultpassonthis cost on in the shemn

Impacts on tenaatelikely to be positive for terfantdl optionmainly through reduced
energy costs. Ewaith full cost pa8wouglas increasaents, the R5 insulation options provide
the highest net benefit to tenants (See Table ES 3).

Minimum standards for residential rental properties Regulation Impact Statement
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TableES3 Household level impacts for upgraded tenancies (in present value)

With no cospass through With full cost pass through

Option modelled Household benefi Rent passed throug

a) Insulation R2 year $8,914 -$2,070 $6,844
b) Insulation R3 year $8,825 -$2,032 $6,794
c) Insulation R2 year $10,819 -$2,388 $8,431
d) Insulation R8 year $10,712 -$2,349 $8,362
e) Heater2 year $8,162 -$3,189 $4,973
f) Heater4 year $8,042 -$3,174 $4,868
g) Performancestars §

2 year $10,566 $4,650 $5,916
h) Performancestars

4 year $10,612 -$4,635 $5,976
i) Performancesars 2 $13,813 $7.531 $6.282
year

J) Performancestars 4 $13,900 $7,506 $6,394

year

Note: All impacts are calculated in present value (using a three per cent discount rate) over the life of the upgrad
Source: ACIL Allen

The preferred optiadroof insulation

Based on the analysis undertaken for this RIS, the preferred option is a minimum standard
insulation (R5) for residential rental properties. The impact analysis shows that this minimt
standard, with a fgear phasi, would provide around®ill®n in benefits for the ACT

shared across the community, including rental providers and tenants. The analysis shows
every one dollar spent on the minimum standard, it returns $1.30 to the community.

The R5 roof insulation option alsceeprthadcighest net benefit to tedantexcess of $8,300
on average over the life on the u@grabite leaving rental providers no worse off where they
can pass throutitecosts in full.

An R5 roof insulation minimum standard is expected @0 gevej&Bes of energy over the
period analysed and 289,000 tonnes of greenhouse gas emissions from domestic burning
and firewood.

The case for the preferred option is ouHigeddeS 1.

Minimum standards for residential rental properties Regulation Impact Statement
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FigureES1 A summary of the preferred agdbroof insulation for rental properties

The problem - low energy efficiency rental properties

One third of Canberrans 1. On average, ACT households
live in rental properties — spend about $47 per week on

- : energy costs. In the lowest-
public and private. income households in Australia,
between 3% and 9% of income
is spent on energy costs.

h  3/5's of rental properties /\ A recent Australian study shows
,*; that most (73%) hypothermia

compliant with the standard, i : .
many others will only require $ ﬁases occur indoors and in the
ome.

light top up.

Impacts of the standards

= Reduced energy costs

= |mproved air quality from = Costs of upgrades — private

\r‘

RN e R = Costs of upgrades — industry
= Reduced domestic @ . .
reenhouse emissions 0 ( ) 0 Costs of upgrades — public
= Reduced renewable energy . Ad]:nlnlstratlctm ar;d
offsets enforcement costs
= Reduced network costs = Industry costs

= Improved air quality from NSW power
plants

The preferred option - high quality roof insulation

Returns $1.30 for every dollar is( For upgraded tenancies, will
o invested in the ACT - protecting ; deliver over $8,000 of benefits
= '% Canberrans from heat and cold. on average over the life of the
-, insulation, while leaving most
’

rental providers no worse off.

Will save the equivalent of

289,000 tonnes of
greenhouse gas emissions.

Over $53 million of energy
savings for households, and
$5 million saved across the grid.

Source: ACIL Allen

Minimum standards for residential rental properties Regulation Impact Statement 4
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Introduction

The ACT Governménemain aleadeinthe managemeaof carbo emissionard enery
usageSine 1Januay2020Qthe ACT has decarbonisets electrigitsourcehavig me its targe
for 1@ pe cert of electrigitconsunetto be generatdfranrenewablsourcesT he remainig
majo source of carba emissiasinclueé househdlenerg use (gas ard wood) ashtransport

Energ use by householdsvhethesourcd franelectrigjtor othe energ sourcess alo a
substantigoure of stres on mary househdlbudgets.

The 208 ACT Climag Chang Strategoutlinethe ACTG 0 v e r sdineetinfor foirthe
reducig emissiomard deliverigbenefgacros the ACT communityf he Strategincludethe
godof aé s tdmigiremenerg performamdor renthpropertieto coneinbforein20222 3 6
Thg god canlowe energ use (ard costs) farentersfurtheredue carba emissionard

provid healh ard wellbeigbenefitsAs wit al regulatigriintroducgnminimmenerg efficieng
standarsifor rentdpropertiehas the potentito impos high coss onthe communitd
especiallon rentdproviderwho may na be abk to recop tho® coss fully

The ACT LegislativAd 20 requirethe preparativof aRegulatiolmpatStatemer(RIS)
whenewveaproposeregulatiois likey toimpos an appreciablcog onthe communitpr apat
of the communityn ligtt of this the Environmeritlannig ard SustainabDevelopmén
Directorat(the Directorate) engageCL Allento prepag the RIS for the proposéregulations
The RISwil considethres broal polig optios for the implementatiof the regulation.

Indevelopinths RIS arang of inpus have been usal to identif the poliy optios and to
considethe potentiimpad of the polig optionsTheg include:
0 aworkshpwihthe Directoraton 25 Mart 2021 to develp the potentigpoliy options

8 stakeholdeonsultationmcludiginterviesard workshapfran 12 Apriito 29 Apri (see
AppendiE)

& asurvg of tenantsrentdproviderard ownetoccupier(see AppendiF).
The RISis structuréas follows:

0 thenatue ard extemof the problenis describeéin Chapte2
& thepolig rationa ard the cas for governmeactian are outlind in Chapte3

0 therang@ of poliy optiosidentifidto addresthe problerand thog whid are investigate
in detailare givenin Chapted

d theimpadof the poliy optios are consideitusimg acostbenefianalysiin Chaptes
d implementatiard revievconsideratis@are givenin Chapte6
0 arecommendatistaemenard conclusioof findingis given in Chapte7.

Minimum standards for residential rental properties Regulation Impact State ment
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The problem

Residentiaentdproperteare relativglles energ efficiehard insulaté than nonrenth
propertied ke resul of thi differeneis tha tenarg hae relativgimoe costy ardles sak
livirg conditiong enargard renters

d haegreateimpactontherhealhin ha ard cod weather

0 haehigheenergcosts

d produeincreasgcarba emissianthroud higheenerg use

d haweloweamenitard comfort.

Theg impact are furthefet throughduhe communyin environmerit@d healh costsVey
oftenpoa energyefficiengard thermbcontromean tha tenarg hae to deci@ betwer energ
saving ard the healh ard comfdrof thei household.

Ths chapteoutline the evidene on the natue ard extemof the problemassociatkwit poa
thermbcomfdrin rent&propertiedt explores:

& theCanberhousig stockard the rentdstod in particular

8 theevidenefor theimportareard prevalereof thermbcomfdrfeaturein the rentastock

& thecossof poa thermbcomfdrin the rentdstockincludigthe energ costs
environmenteostsamenitcoss ard heallh costs.

2.1 Therentd housirg stock

Mok Canbermahouseblds ar inrentdpropertiethan eve beforeln the tweny yeas to
201718 the numbeof househotdn privag rentdpropertiealmosdoubld to 40,559In 2017
18 moethanoreinfourd 261 pe cend househokdvee rentiginthe privae marketan
increas of 5 percentagpoins fran 199495 Includingubl housingore thid & 341 pe cert
0 of househotdvee na livirg in propertethey ownin 201718 whidis asimilaproportioto
199495 (see Figure2.1).

1Where renters are those tenants who pay rent, and some tenants have fully subsidised or pay no r
though do not own their place of residence.

Minimum standards for residential rental properties Regulation Impact Statement
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Figure2.1 Breakdown of tenure and residential rental yo&jdCanberra, 19940
201718
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Source: ABS, 41301ousing Occupancy and Costs, Australian Capital Ter8toip, 2008

2.1.1 Thermécontrd in rentd properties

The abiliy to contrbthe temperatarf aresidengis crucifor comfdrard amenityimitig
energ costsard subsequdiealh impact on residentsTo provié healtly ard comfortaél
housingenarg neal the abiliy to contrbheatingcoolig and ventilatioT hg contrbstens fran
thermbcontrbfeatursavailalgat aresidentlgropertyincluding:

insulation

heating

cooling

shadingfar examp externbwindav shads or thidk curtains

o&x Ox Ox Ox Ox

controlled airflow throdiglughproofingnd ventilation control

Theg thermbcontrofeaturs contribtto the energ efficiengof the propestas wel as the
comfdrard amenitto the tenantsin summetthe® feature wok to cod houss. Inwinter
the® wok to kego house wam.

Theg featurewok in concertwih acombinatimecessaro keg house comfortabl&a
examplgn an averag sizal uninsulatthomeapproximaie2535 pe cen of hedlos is

throug the ceilig (Energy Efficiency Council and Australian Sustainable Built Environment
Council, 2021; Insulation Australasia va@d.@) to 25per cert of hed loss in winte montk

come throufy uncontroltedraugtgt(Sustainability Victoria, 2@@prdinglal of the

featursare necessaryror examplegdirg energ efficiebheatesto adraughthoug is mut

less effectig compardwih addiig energ efficienheatesto awelseale house.

Thermécontrd feature in rentd properties

Thee are norecenwidespreabstudis inb the prevalereof ceilig insulatigrdraughsealing
ard energ efficiebheates ard cooles in the Canbea housig stock Surveg suggestha
experiensof thermbcontrbfeatursare mixel d thoughis likey wore inrentdproperties
ard mutworginlowincore rentdproperties

ACL Allen askel Canberraresiderstabotithe perceiveenergiefficiengaof ther propest (see
AppendiF). On ascaé fran Oto 10 tenarg ratal the enery efficiengaof ther propestas 3.6

Minimum standards for residential rental properties Regulation Impact Statement
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onaveragd almoshaf ratel ther propestbetwer Oard 3. Ony eigh per cen ratel ther
propest 8or aboveln comparisgowneccupierratel ther propestas 5.12 on average.

In 2016the Victorin GovernmépgommissiodeesearikinD the experiereof tenantsWhig
the majoritof tenarg hae positie experiencgas mut as 73pe cent of tenantsyesul wee
worsehoweverlamong concessincad holdes ard thog wih adisabilitor healih conditio
(64pe centard 54 pea cenfrespectivelfieY Sweeney, 20¥&)cordigto a20B CHOIE
surveyas mud as 36 per cert of tenard had troul# keepig ther hone cod or wam (CHOICE,
2018)

The housig sto& in Austradiis relativglipoorin terns of thermbcontrolThe Residentia
EfficiengScorecarprovidsverifid informatioon the energ efficiengof residentlgropertie

in Victoriawhit has similaclimateonditiasito the ACT though a generally older housing stock
Inthe 20B reporof resuls fran 1,8 scorecarassessmentde datshow(Victorian

Residential Efficiency Scorecard Team, 2019)

& 85pe cert of propertis had the word possibe rating for cooling durig ha weather
suggestmit is expenseor impossiblto cod the® propertied e mog commoissus
identifid wee poa insulatigrdraughtinesard no externewindav shading.

20 pe cen of propertiehad no fixed cooling

0 75percen of propertis had low or very low ratings for keepimg wam durirg cotl
weathewhee poa insulatioand lowvar tightnes(draughts) westhe majo cause.

29 pe cert of properteusel avely low or low efficiengheater.

0 41 per cert of propertis had ceiling insulatioy of R15 or less wih 8per cert of
propertiewih no ceililg insulatioinstalld whatsoever.

The Scorecaranalysiis consisterwih our survg of ACT tenantsAccordigito the responses
energ efficietfeaturs ard applianceare availatdin sone rentdpropertgthoudp na in all
Aroud haf of rentapropertiehad commnofeaturslike energyefficietlightingheatpumpsor
thik curtaindHowevetess than 10 per cent had doubleglazel windowsow avely commno
energ efficietfittirg in newe building (see Figure2.2).

Figure2.2 Energy efficient features and appliances in rental properties

Ceiling insulation |

Double-glazed windows
Efficient gas heater

[ ]
I
Energy efiiciert lighting |
External window shadings | N I
Fitter draught procfing | N R I
[ ]

Floor insulation

Heat purrp - [

Heat purrp water heater [l
Rooftop PV

Soler water heater [

Thick curtains or block out biinds | N
Wall insulation [
Wood heater |

0% 10% 20%  30% 40% 50% 60% 70% 80% 90%  100%
m Present Not present = Don't know

Source: ACIL Allen

Heatig ard coolig in rent&propertigis commoglenergynefficientArelativgllarg portio
(73 pe cent) btenard hed thei home usimg less efficietresistaneheatingThe secod mos
commofomof heatigis reverseyce splt systenar conditioner®ny 27 pe cert of tenardg
usal gas heatig appliance(see Figure2.3). ApproximatedO pe ceri of tenarg use portatd
electd fars to cod thei homesApproximatethe sane proportioof tenarg use ar conditione
unis to cod ther home as do hed them (4 pe cent).
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Figure2.3 Method for heating rental properties

0% 10% 20% 30% 40% 50% 60%

Electric panel heater / attached to the wall IR
Portable electric heaters
Gas ducted heating
(Gas panel heater / attached to the wall
Wood-burning stove or fireplace
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| have no heating system/don't use heating appliances

Other

Source: ACIL Allen

Alad of investmein energyefficietfitting ard appliancehas adiretimpaton comfort
healh ard energ bills A208B survg (Newgate Researals fourd tha almostwothirc
(63pe cent) bVictoriatenars had sone barrieto maintaingacomfortabtemperature
58pe cert had difficultieheatig or coolig ther homeard 31 pe cent reportd tha they wee
unal# to cod or hed thei home becaus of cog inthe lag coupt of yearsResuk wee wore
for tenarg wit childreywih 74 per cent havig difficuitheatig or coolingard 40 per cent
haviig avoidd heatig or coolig due to costs.

2.2 Energy costs to tenants

The les atenamncan passivgicontrbthe temperata® throub insulatiorcontroliéventilatio
ardshadigd the moe tha heates and cooles neel to operat to read adesird temperature
Likewisghe moe energ efficienaheateor coolethe les energ is needd to read the sane
temperatureélouss withotigoal thermbcontrbfeature necessayiise moe energ to be sag
ard comfortabl@hs increasgéenerg use coms wih increasgéenerg costswhit has
importarimpact on househdlbudgets.

Payig far accommodatie amajo househdlexpensgncludig far tenantsinthe Decemhbre
202 quarterhousehofthaida mediarert of aroud $5® per wed for athreebedromhoug
in Canber@ moe than ary othe capithcity (CMTEDD, 202Q)a n bsdowetiacorne
househothre moe likey to be privat tenarg than owne occupierd ikewisgrivag tenarg
are moe likey to hawe lowe weekfincomed abow82 per cert of the weektincome of owner
occupieyin 201718 In 201718 66 pe cert of lowincore privag renthhouseho&kpenove
60 pe cert of ther incone onrert whié aquartespemmoe than haf of therincomsonrert
(ABS, 20193 Figure2.4).
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Figure2.4 Distribution of reoincome ratios, 2018

66% of low-income households and
19% of other households spent over
30% of their income on rent

>

Density

24% of low-income households and

2% of others households spent over
half theirincome on rent

b
>

7% of low-income
households spent over
75% of theirincome onrent

l el

| |

30 50 75 100
Rent as percentage of disposable income

Low-income households []Other households

Note: The figure shows how the distributicio-ofaemie ratios varies acrosilmme and other households. The area under the line for eactiqyomep sums
Source(Productivity Commission, 2019)
At the househollibvel energ use is amajo expensgcostig eat Australiahousehdl
approximateb43pea wedk on averageof largef unavoidabktost ABS, 2021Accordigto
the AustralimaHousehdIExpenditaiSurveythe cog of domestifud ard poweincreasgby
285 pe certin nominkterns betwer 200910 and 201516 Thi categaorincludsboh
electricityard heatiig fues like gas ard wood

In Canberrdnousehdlexpenditaron energ in 201516 range fran$42.2 pe wee far the
lowesquinté to as high as $56.2 pe weekwih an averag of $46.8 pa week Ths compare
to othe jurisdictiain whit the coss ran@ fran $35.D pe wed (in Brisbanep$49.8 pe
wed (in Darwin)Acros Australighs varis betwer 2 3 ard 3.7 pe cert of totd weel
househdlspending.

The energ bil burdais evan moe pronounakfar lowincone househok®d whid are
disproportionatétnarg 8 whee energ coss can male up alargeportinoftreh ous s hol d
incomeCOf tho® househokdn the lowesincone quintileaquartewee spendigmoe than

8.8percen of ther incona on energyArd of tho® on Newstarard similaallowancesquarte

wee spendigmoke than 9.7 pe ceri of ther incone on energ use (Phillips, 201&isilg enery

cos$ hae exacerbatiths trendwit cog increaseproportionglhffectig lowesincore

househokby alargedegre (see Figure2.5).
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Figure25 Percentile distribution for electricity and gas expenditure as a percentage of income by disposable
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Source{Phillips, 2018)

Cruciallyenerg coss are na affordablforal tenarg at al times & causigmatry tochoos
betwen heatig ard coolin@nd other essential housetuaits Of tho® Victoriarenth
propertiewit childra in the home40 pe cert avoidd heatig or coolig ther hone at sone
poirtinthe lag coupt of yeas becaus they coudl nd afford tolo so (Newgate Research, 2018)

2.3 Tenang impacs of poa therméacontrol

Thermicontrbis importarfar thermbcomfdrard houg amenityHumasnormajirun at abot
37Cardmusexped hed at abowithe sane rak it is producethroug normabody function
Thereforenos peopt neal anarravbard of temperatusdéo remai comfortablat homeé
approximatgbetwen 18 Card 24°C Arelativglwide bard of temperatursscomfortable and
safeif conditiopare carefumanageda instane in moe humil climateit is possita to
overhemud quicketherefore amonditioning which redineniditgan be more important

Wamhome inwinte ard cod home in summeare importatrfor comfdrard livirg conditions
Poa thermbcomfdrard the inabilit to contrbtemperatadirectl resuk inincreasediseas
prevalereand deathsTho® rentdhouss whit are unal# to contrbtemperataior cannodo
so affordallare in sone case unsad far huma health

To adegregthermbcomfdris asubstit@for energ savingsmprovigenergyefficiengcmay
hawe no healh impad for househotths financidbenefit may be realisd throug lowe use of
applianceard therefalowe energ bills Tenargdecia far themsehswhethethermb
comfdror avoidd coss is moe importanPoa thermbcontrband therefarenerg efficieng
limt the decisio far tenants.
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The ACTSisintwo climag zone (as defind in the NationeConstructraCode)Zore 7i1 clo o
t e mp e dzote 8Mda | gpuhidmnnmec@s tha houss requie relativgimoe investmeiin
thermbcontrol(Department of Industry, Science, BndrBgsources, 2018)vs Bay is
Zore6A Mt emper at e o

Arecenstud inb the effecs of indoohed on publk housig tenarg in Milduat shovs tha
increaseéhed had effecs on physickhealthmentéhealthsocihard econonsiwellbeig
(Lander, et al., 2018Yervieswih residerstsuggestktha in mary case during summier
was hotteindoos than outsidehowevetenarg wee forcel to shelteindoas to avod dire¢ sun

exposureffect of high temperatusavee maty ard varieglincluding:

amenitimpacts:

d inabilittosleep

d inabilittoco (to
avod addel
temperatures)

d reducdphysich
activity

d lowerdabiliyto
work

d increasgrelianeon
placs othe than
hone to ke cool

healhimpacts:

hed stroke

hed exhaustion
sweating
dehydration
headaches
troub® breathing

o O x Ox Ox Qx Qx

pan ard discomfor
for pregnan
residents

0 exacerbatimf pre
existig condition
(includigmenta
illnesssand
disorders)

moal changes
worry
despair

o Ox Ox Ox

depression

socidimpacts:

0
0

isolation

decreasgfamy
wellbeing
antisocidbehaviours
increasepeopd
roamigthe street at
night

increasecrine ard
vandalism

increasgsubstane
abuse

increasgcommunit
violene

Otheindiretimpad (or cobenefits)fehermbqualif tha hawe bean suggestin the literature
bu are na ya wellestablisii(IEA, 201%)clude:

8 lessendfami tensiosif installativof energ efficiengmeasurgallovs moe area of the
dwellig to be heatedlessenigthe neal for the fami to crovd inb asingk heate roomn

winter

& reducdsocidisolatinif energ efficiengmeasurgredueo c c upant s 6twiba mb ar

ther uncomfortédconditions

healthielifestyle

ox ox ox Ox

higherates of schobattendance

improveacces tolocaservices.

2.3.1 Healhimpacs of poa thermainsulation

improve sociacohesinard seng of communitamong residents

The Wordl Healh OrganisatidWHO}ecommesdndootemperatusdran 18 C ard 24°C
stemmigfran asystematirevievof temperatarisls to huma healthwhié notirg tha highe
minimusiard lowe maximusnare necessarfar vulnerablpersos (WHO, 2018)VH G 6
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recommendatsmot tha healhimpad are differentiatbetwer pe& (occasionid or lov
temperatures)daehrord hidh or lovtemperatures

Amultinatiohatud/ by Gasparriret al (2015jourd tha 7.71 per cert of mortaljthadnon
optimmtemperatain selectd countrigas a caus@iustralidrazilCanadaChinaltaly
JapanSouh KoreaSpainSwedenTaiwanT hailandJK ard USA)Moke temperaturelatel
deats wee caused by cot than by heatd in Australia, 6.5 per cent of mdrtaitold as an
attributable cause,latmly 0.45 per cent had heat as an attributablEheadiset.of days of
extreratemperatamwas fourt to be substantiglless than tha attributablto milde bu non
optimbaweather.

Col temperatures

Cotlindootemperatusén winteare intimatgllinkel to outdootemperaturestructurda
deficiencg®d includig alak of thermbcontrbfeaturslike insulatioard draughsealig 6

ard aladk of heatingevidene supportjWH @ @commendatson indootemperatuse
suggettha cotl weatheis linkel toincreasgbloal pressureasthra ard respiratgiillnessard
depressionsavel as acut illnessandhypothermiavhit is animmediatrisk to life

Arecemstug of 217 hypothermpresentatisrfJuy 20® to Septembe2016)d the Alfrel
Hospiteard SandringtmaHospittemergenadepartmentin Victorigshowd tha 78 pe cert
of the® occurrdindoorsMos of thee cass wee amongsolde individuajsvih three quartes
oldethan 55 yeas old Of the® case of hypothermi6 per cert died as aresul{Forcey,
FitzGerald, Burggraf, Nagalingam, & Ragaiaa2019)

Bette Rentig (2019 stimatétha annubcoldrelate deatls relate to housig coudl be up to
42 peop inthe ACT in 2019 Thg is estimateby apportiong B30 per cert of the exces deatls in
C a n bszaldermodtk base oninternatiomeesearchincludig Gasparriret al (2015)

Alleviatioof chrord thermbdiscomfocan als contribgtto improve menthwellbeig (IEA,
2015)

Ha temperatures

As with minimurnotl temperaturgg/HD provides recommendekimontemperatusdor
indoorsHidhindootemperatusare relate to outdootemperaturelsousig materialard
orientatiqryree spacesand thermbcontrbfeaturelike insulatigreontroligventilatign
shadig ard accesto coolig or ar conditioning he importareof moderatindootemperatuse
may be moe importatrto allavpeopd to escap high outdootemperatures.

Howeveunlile cot temperaturgsat maximonindootemperatusare locatia dependan
ard vay significarytb acclimatisationattersintypicajlcod regionssud as Boston
maximontemperatuseas lov as 25C ate considekacceptabl&Vhié in ha regionssud as
Thailandnaximontemperatus@boe 30C are considegkacceptablés wit cotl
temperaturegulneraklpersonshae less capacitto ded wih highindootemperatures.

Hidhindootemperatusare associattwih increasgbloa pressurgespiratgrard
cardiovasculdiseasgmentihealthpregnang outcomesrd sleg qualityas wel as acué
heatstrakwhit is animmediatrik to life.

The magnitue of the problem

Sone indicatioof the magnituglof the problen can be fourd in the literature:

0 Energefficiengcan hep redue mortaltrates relatel to home tha are too cotl or too hot

Home thd are too col or too hot particularidurig ha and cotl weathespellscan
lead to anincreasin mortalityGasparriret al. (2015jour tha cold weathe
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contributetoward 6 5 pe cent of al deatls in Austradiard ha weathecontribute
towardafurthe05 pe cer of deathsFurthermoyarecemnstud four the the
mortaljtrat franeverd similato the 20® Melboumheatwaemigh be reducd by
90 pe certif al houss wit lowe energ sta rating are upgradeto a minimm
5.4sta energratiig (Alam, Sanjayan, Zou, Stewart, & Wilson, 2016)

o) Energ efficiengcan reduceespiratgrdiseaseandtheimpact of allergies

Exces cotl ard indoo humidjtor dampnescan generatard aggravata rang of
illnessesncludig allergisard respiratgrdiseasesud as asthmaln additiorexces
dampnescan lead to moudl growthwhid has furthenegatig healh impact (ACIL
Allen, 2017)

Nationkard internatiomhhteratue suggesthat:

I Househdimoull ard moistue can contribgtto asthmawheezigard allergi
rhinig in boh adulé (Juel Holst, et al., 20&@)childra (Tischer, Chen, &
Heinrich, 2011)

i Exposueof Australiachildra to danp housigis associatéwit 7 9 pe cert of
the totd asthrma burdein childra aged 14 yeas or unde (Knibbs, Woldeyohannes,
Marks, & Cowie, 2018)
I Europeasiivirg in danp or moulgthome are reportd to be 40 per cert moe
likey to hawe asthma (Velux, 202&)d tha 21 per cert of the asthra cases
reportd in the USA are attributablto dampnesard moull exposuginthe hone
(Mudarri & Fisk, 2007)

I NewvZealad peop livigininsulaté house are fourd to hae abot haf the odds
of reportigrespiratgrsymptomas thog livirg in uninsulatthousesard al
hawe reducd oda of reportig cold or flu Childre livirg inthe® house also hae
lowe odds of reportigasthra symptosiand of missig schobdie to iliness
(HowdeiChapman, et al., 2007)

Impadc on public healt spending

Poa energ efficiebhome affetnadonfyAu s t r a | ,ibuatiiesalé hake anéripatdn the
economoverdithrouy increasgin publ heah spending

The econongiimpatof respiratgrdiseasgassociatbtwih poa energ efficiehhome is
significant

The cog of asthm to the Australiacommunitin 205 was $28 billionor aroud $11,70 pe
perso witasthmaAroud $12 billia of ths wee diret coss to the healh systemincludig
medicatigmmospitbard outofhospitbcosts Anothe$2 billim wee productivitostsothe
financibcoss (sut as the coss of respit far informecarerscoss of formécare specia
equipmentravéand accommodaticoss to acces healh serviceghe cog of othe
governmeprogramssthraresearchard funerbcosts) ashdeadweidlosse (the cog of
inefficiencsard distortiamin the economas aresulofa s t sinegati@ impacts)he bigges
componeiof the cog of asthra was the burde of diseasgcalculatgas $247 billian (whib
includethe effet of disabiljtard prematwdeath)Deloitte Access Economics,.2015)

The cog of Chrord ObstructefPulmongiDiseas (COPD)tthe Australimeconomin 20
was $982 billionOf this $68 billia wee productiyitosse due to lowe employment
absenteeimsand premat@rdeah of Australisswit COPD$09 billim wee diret coss to the
healh system$03 billim wee othe indiretcoss sud as aics ard hone modificatierard the
bringforwadl of funerbcoss ard $09 billim wee the deadweidlosse frantransfexincludig
welfag paymestand taxatia forgoneThe biggescomponermof the cog of COP® was the
burde of diseasecalculatgas $894 billia (whit includsthe effet of disabiljtard premater
death)jAccess Economics, 2008)
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2.4 Environmentampacs of poa thermacontrol

Whié the benefd of temperataicontrbis clea far householdpoa thermbcontrotesuls in
higheenerg coss to achieg comfortableealtly and sak homesTte residentlduildig
sectois amajo soure of energ demad ard use It accourstfar approximate8.3 per cen of
New Souh Wals ardthe A Cdcombingenerg use (see Figureé?.6)2In 201819 ths was
127.@etajoue(PJ) five times large than the agricultutaectorSine 1974 residentl@nery
use hasincreasegby an averagrake of 14 pe cen pa year Ths represestan 821 pea cen
increasinresidentlaectoenerg consumptimve the perial 197 to 2010.

Figure2.6 New South Wales and Australian Capital Tergywnsenby sector, 129430 20189
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Source(DISER, 2020)

Everas the ACT has movel to 10 pe cert renewablelectricityesidentienerg use is stil
drawm heavil franthe burnig of fosdifues$ or firewoodn sone yearsmoe than a thid of
residentl&nerg use coms directl franonsite burnig of fosdifuet 8 sud as naturbgas
LRGd ardwod productd for spae heatingcookig ard wate heatingT he proportioof
the® diretburnig fosdifues has decreasgove tine (see Figure?.7), as has the proportioof
fosdifues used in the electriity grd ove time

It is difficulto knavthe exat greenhowsyas emissiosifranthe residentlaectorespeciall
given the variey of ways tha energ is usal at the househdllevel Tre COAS Energ Coundi
estimatethd the Australiaresidentlduildig sectois responsibfar aroud 11 per cen of
A u s tsenaskim@COAG Energy Council, 2020)

2Energy use for New South Wales and the Australian Capital Territory is combined in the source da
is not possible to disaggregate the ACT&6s con
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Figure27  New South Wales and Australian Capital flesidemyial energy use, by fuel type748Y20189
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Source(DISER, 2020)

2.5 Conclusion

Rentd premisgare animportarard growig pat of C a n bsdaousiganarketTenargnow
male up almosoneinthree househokin Canbeard with 40,58 in privage rentdproperties

Thermkcontrbfeaturs are necessarito male housesat ard comfortabfar inhabitants
Theg featuressud as insulatioor draughsealingprotetinhabitastn both ha ard cotl
weathelEvideneon the energyefficiengof rentaproperteshovg tha manytenarg live in
lowe energyefficienpropertewit poa thermbcontrolFurtherthe burde of insufficign
thermbcontrofalk disproportionateh tenarg franlowincore householdsoncessiocad
holdersthog wit adisabilityaged tenantsard househosdwvit children

Poa thermbcontrbhas economjsociglamenitard healh impact on tenantsRisiig housig
coss pairg wit risig energ coss put stres on househdlbudgetsparticularifor lowincone
housesin 2018 of the lowestncore quintilehaf pad somewheetwer 34 pe cert ard

8.8pe cen of disposablincone on energ costsin a Victorian studyouid 40 pe cert of
renthhousehoihvoidd heatig or coolig in the lag fewyearsecause of the cost of heating

Thereportd sociglhealh ard wellbeigimpact of poa thermbcontrbin unsaé house are alo
significanBocidard wellbeigimpact of uncomfortadr unsaé temperatusénclue inabilit
to sleepinabilit to wok or atterl schoolingntisocldoehavioursrine ard violenceHeal
impac of boh prolongetard acue extrera temperatusénclue mentéillnessrespiratgr
illnessescardievasculailinessesard in sone extrera cases death
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The need for
government intervention

Thg chapteexplorethe polig rationa ard the cas far governmeiactio to prescrieminimm
standarsifar rentdproperties-eaturebasel and performandeasel measureare collectivgl
referrd to as thermbcontrbfeatursin ths chapter.

3.1 Markefailures

In amarkebrientd economsudiast h e , §o@eFningimterventiocthrou regulatioard
othe meas is usuall predicattton the existeneof markefailure tha prevenhoptimb
outcomefran beirg achievedrte types of markéefailue tha may justif governmeimterventio
inclue spltincentivesnfamatio asymmetrexternalitssard imperfeanformation.

Markefailure by themsehsarre insufficidio warrargovernmeimterventio Interventionay
be justifid when the benefit of interventiooutweilyits coss (includigadministragard
compliarecosts)ard in othe casesgovernmesimay regula to achiee publt ard socia
goal outcomesud as equiy ard huma rights.

3.2 Splt incentives in the contex of therm&comfot for rentd households

Spli incentiveare often cited as the mog significarbarrieto improvigithe thermbcontrbfor
rentdpropertied he arise when the coss and benefé of atransactigitha coudl otherwis

hawe anoverdlpayoffare spl betwen partis so tha the transactindoes na take placeln the
contekof ths RIS it refes to adecisinto improg thermbcontrbfeaturs whid is normaji

madck by the rentdprovideard insonecasestheo wn e r s 0 , bet whegathe veaeficigro n
of ths decisinis primanithe tenant.

Whik rentdproviderare responsiblfor supplyigard maintaingifeaturs whit impaton the
thermbcontroof propertiesenard are liabé for dayto-day runnig costsincludigtho® of gas
ard electricityAs rentdproviderdo nd receie ary of the diret saviig benefit arisig fran
improvigthermbcontrbard comforthey are likey to try to kego down initidcoss rathe than to
instdlor invesinthermbcontrbfeature for rentaproperties.

Onthe othe handtenard fae adifferense of barries to improvigthermecontrolTheg
inclue the lad of legarighs to instdlfixal feature toimprog energ efficiengin renth
accommodatidghe lengh ard certaintof tenue in aparticulepropertyard the lad of tax
incentiveto maleimprovements.

ACL Allen surveydtenarg on ther vievg of aminimmstandardVhi clog to ahaf had askel
for sone energ efficiengimprovemed 90 pe cert of the® requestwee declinedar a
rang of reasong~urtherorganisatigiwhit represertenarg suggesigtha often tenarg
choos nad to ask far improvemesio rentdpropertiebecaus they do nd wart to be viewe as
difficultenarg or for fea of retaliatiofranrentdprovidey(see AppendiF).
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Thee barries may be particularlacue for lowincone tenantswio hawe alimitel numbeof
propertieavailaldin the privag rentamarkéthd are affordalelto them (Phillips, 2018)
Tenantdncludig norlowincona tenantshae reportd beirg reluctarto ask far energ
efficiengimprovemesit ths coutl lead to nonlea renewkor evictiorfNewgate Research,
2018)

The Newgat survg far the Victoria Governme(2018jourd tha onl 1pe cert of tenarg ard
28pe cert of rentdprovideyare wilirg to pay for ceiliig insulatiarRentprovideywih a
houserathe than aflat apartmetror atownhousevee moe willilg to pay for ceiliig insulatio
(0 pe cent compareto 19 per cent) Tenargwee unwilligto pay far anythigwit alarge
outly in price especialflif they coutl na tale it wit thento anotheproperty

The proportioof tenarg ard rentdprovideswilling to pay for draughproofig was highe d
16pe cen of tenarg and 49 per cent of rentaprovidersOf anumbeof energ efficieng
featurstestel duriig the surveydraughproofig had the lowesinitidoutlaylowesinstallatio
coss ard quickeretun on investmenitowevedraughproofig was na appealigito tenart if
they wee na intendigto be in the propestfar sone time.

In amarkéwhee splt incentiveexistthee are suboptimautcomgto societyln the cas of
lad of investmeiin ceilig insulatioard draughproofinghs meas tha even thoup the®
investmestvoull hae an econongipayoffthey are na exploité becausthe rentprovider
cannbrecovethe coss of ther investmdiif theke is no mechania far thanto do this (far
examplghroug higherents).

3.3 Interactio of split incentives and informatim asymmetry

Rentéproviderare ofter unald to recovethe coss of the improvemesin the fomof highe
rens becaus of asecod markefailue & the informatimasymmegibetwenr rentaprovider
ardtenarg concernipenerg efficiengarnd thermbcontrbfeaturesT he effetis moe apparen
intigh rentamarkes (Murray.each, 2019)

Inessencgenard are unale to distingulspropertewih high energ efficiengfrantho® wih
lowenerg efficiengbecaus virtuall no rentaprovidervoluntasilhawe ther buildingrated
unde schemssud as the Victoria Residenti&corecarard male the informatiopublic

Bette Rentig (2019)ookel at advertisemesfor almos20,00 rentapropertief thesetwo
infive listel Energ EfficiengRating (EERs) f®. Whik ths partiali suppogthe fad tha renta
propertieperfomworg than owneloccupiepropertiesepresentatisef the red estag
industracknowleddéha humarerra is alo party to blameDespi the compulsgmatue of
EERIisting inthe ACT sone propertelistel witan EER of Owoutl be dore so becausof a
listig err@ or becaus aratirg is nd readiy knownWhatewuehe causeit can be difficulfor
potentitenard to understatithe energyefficiengof prospectaproperties.

In norméresidentlaenthmarkéconditionsid mary potentigdenarg hawe the bargainin
poweto demad verifialdinformatioon the energ efficiengperformaref propertigthey are
considerindn pat becausrentdproviderknavtha potentiktenarg tale inb consideratio
(ard often vale moe highly) marattributebeside thermbcontrbin thei rentddecisions

The Newgat survg far the Victorin Governme(2018jourd the the strongesdrives of
percepti@abotrentdpropertigamong tenard wee the generbconditio of the property

vale for moneyard performarmard preseneof fixed applianced he cog of energ bils ard

the ea® of maintaingnacomfortabtemperatehal arelativgllovimpatont e n a n sa 6
ther renthpropestas aplae tolive Ths limis choie ard leveragfor tenard in negotiatm
featuresard also limitmcentivefor rentaproviderard propestmanageito focts on ard
improe energ efficiengin rentproperties.
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Similarlya202 stugy by ACL Tasma far the then Departmeiof Climag Chang ard Enery
Efficiencfourd tha the majornit of red estat¢ agentsRed Estag Instituteard tenangunios
interviewdsfor the stud believd tha energ consumptids far less importanafacte inrentd
decisiomthanthe locatia of apropestard othe attributes'hs meas thd rentdproviderare
less likey to incu the cog ard hasst of energ efficiengupgradeif they beliee tha sud
upgradeare na likey to sway the decisionof potentigtenantswho are more willitg to pay
higheren for proximytto pubk transpdiard goal schod (fa example) thagreateenerg
efficiency.

Rentéproviderare primanimotivateby diretfinancibincentivein relatia to the uptalke of
thermbcontrofeaturs at ther propertie§ houf they may encouragtenard to stay far longe
periodsenerg saving on behdlof tenard may nd translainb pecunigrbenefi for rentd
providesthroud higherentdar mary properties.

It shoudl be notel tha addressinthe informatimproblenmigh be of less valie to lowincore
tenard than othe tenantseven if they value energ efficienghighly The is becaus lowincors
tenard typicayl hae fewe choice abotither accommodatithan othe tenants.

3.4 Othe barriers

Inadditinto splt incentiveard informativasymmetrpthe markefailure ard barries alo
imped the adoptin of thermbcontrbupgradgin renthhousehotdn Canberrarhee markée
failureinclué advers selectinard capittmarkeimperfectionghié othe barries inclue
behavioul&ailure ard the impatof uncertaigion decisiomakig by rentdproviders.

Theg othe barriers

d Leatosplitincentivea d Inadequator asymmetrinformatiqiard externalitieteal to
asituatinwhee theeis noincreasinrens far anincreasin energ performancéhs is
becausthe markeis unawag of the valueor tha sone portio of the valie (the externality)
is na capturedrhg is the fundamenitaau® of splt incentive(thad s, the coss of an
installatipcannbbe recoupéthroud higherents).

& Compoud the effed of split incentives 8 Capithconstraintsransactiocoss ard
boundd rationaljtreinfore ard amplif the effecs of splt incentivedn leadig to lowe
uptalke than woull otherwisbe optimal.

3.4.1 Adver® selection

Tre informatimasymmeymproblendiscussgaboe canleadto 6 a deseerl = Adiverso n 6
selectinoccus when abuye is na abk to differentiatbetwen hidh qualiy ard lowqualiy

good inthe markeat the tire of purchaseard perhapalo na unti asignificarperia of time
afte purchasdn the preseneof ths uncertainthich qualiy productcean be drivea out of the
marlet.

The bestknowm exam@ of advers selectinrelats to the usel car marketwhee usel car

buyes knavtha they hae arisk of purchasmapoorqualig vehia bu hawe no reasonabl

meas of identifyigit franthe highequaliy cas untithey hawe drive the car far severamonthk

afte purchas(in the absene of ary othe thirdpary assistance}o accoutfor this risk used

ca buyes wil offe apri@ tha is belavwha the selle of ahighqualig vehia woudl be willig to
acceptThg theoreticaltyrive highe qualig cars out of the marketif there is an unlimited supply
of used cars

Adversselectinis mo$ commno for tho® producwhee it is difficulfor consumerto ascertai
qualiy at the tirre of purchas (ard even for sone peria afte purchaseard whee they do na
hae sufficietprio experierecon whid to bas ther decisionThee are anumbeof
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characteristiof residentlduildig energ efficiengtha increasthe risk of advers selectinin
the renthmarké for examplaJmosoneinthres (2 pe cent) tenasitio na knavwhethe
ceiliginsulatiois installedSimilarlyabotoneinfou (26 per cent) brentaproviderdo na
knavwhethether rentdpropertehae ceiliig insulatian

In marketwhee thee ate informatimasymmetrieadvers selectio can drive dow the amoun
of thermbcontrbor energ efficiengé p r e mi u rad esaeatialimakig ianoe
challengagto achiee higherens or ahighe pri@ to refletthe investmdmac in energ
efficiengperformanc&hs can occuwhee potentigdenard are unals to differentiaon
energ efficiengground d tha is, whee informatioon thermbcontrbfeatursis na provide
or nd availaldfor tenants.

Whee adveres selectinoccursthee is agreaterisk to the retun oninvestmdifiranenerg
efficiengimprovementBhereforeven if arenthprovidehad an opportunyito invesin ceilig
insulation bhed limitel abiliy to signéthe qualiy of this propestove and aboe othes inthe

marketthe investmaiis leslikeytotaleplacePer f or mance ratings an
advertisements are two common methods for rental providers to signal the thgirer quality o
property, reducing the risk of adverse selection in the rental property market.

3.4.2 Inadequainformation

Renthprovidermay be reluctatto instdlceiliig insulatioor draughprod ther propertiif they
do na understathal of the benefitsor if the benefg are na immediatghpparet(sut as
improveabiliy for tenard to stay currehon ren paymeistard reducd vacancy).

In somecasesrentaproviderdo na hae sufficierinformatioto determimthe mog
approprietactios to tale withotiseekig expetrtechnidaadviceln the survg of ACT rent&
provideyundertakeas pat of the developmenf ths RIS 5.9 pe cen of rentaprovidersad

they had na investd inimprovigithe energ efficiengof ther rentdpropertiebecausthey dd

na hae the informationecessaryl.houglothers responded for other reasons, it is possible that
information contributed as a limiting factor.

3.4.3 Capithmarke imperfections

In additinto the splt incentigard asymmetrinformatioproblemsentéproviderard tenarg
may alo fae capitbtmarkeimperfectigrin financiginvestmesain thermbcomfdrfeaturedn
particulatess wellresouragrentdproviderard tenarg withotiastrowg financitrad recod
may experieredifficulteaccessiploars franthe financiamarketto invesinimprovig
thermbcomfdrevenwhee tha investmeras ahigh rae of returnThs wil be abarrieto the
uptalk of thermbcomfdrupgradehby rentaprovides; evan thoudp the tax systen may allav
thento depreciatsud assets.

3.4.4 Externalities

The benefit of thermbcomfdrfeaturs are likey to spred beyod tenarg and rentaprovidesto
socief moe broadlyOthe benefgtinclué areductinin greenhowsges (GHG) emissiofsee
sectior?.4 associatbwih lowe energ use avoidd healh systencoss (whit are passée on
to all taxpayerslowe coss of energ suppy (by reducig pe& demand) aiowe coss to
energ retailes (by improvipbad debts)Theg benefd are exampleof externalitieshee a
thid pary na involvd in the transactiobeneft (ar is mae wor off) frantha transaction.

3.4.5 Transactia costs

The cog of installig athermbcomfdrfeatue goes beyod the simpd upfrohcog of the device
Rentéprovidexincu afinancieard time expensin facilitatigpthe installatiofsone renth
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providerare timepoa ard the cod of ther time coudl be jud as stromg or greatebarrieto
uptake

3.4.6 Behaviourkfailures

Ove timeincreasigattentiohas been giventotherokof i b e h dfva iolwsimpedsnest a
to the takeup of thermbcontrbfeature tha woull yietl privag benefitin exces of privag costs.

Moethan25sourceofii b e h dfva iolu abe@ identiidanthe behaviouteaconoms
literatureKey sourcessone of whid overlapincludé

d computatiohiasus (limitd attentiordecision@onflictooveroptimisiard over
confidengeaelfservig bias limitel analytidacapacitincludigboundd rationaltard ruke
of thunb (heuristic) decisimaking)

0 selfcontrbissus (time inconsistengyrocrastinaticiemptatigchannellgard framing)

0 preferereissus (referencdependdrmpreferencsancludigendowmeieffectsstatis quo
biss ard loss aversiojoutwat lookig or othesregardigpreferencdncludig altruism
fairnes conceptard socianorms).

Bounde rationaljtis the idea tha in decisioimakingthe rationaljtof individualis limitel by the
informatiothey have the cognitie limitatiosiof ther mindsard the finie amoutof tine they
hawe to male adecisioriThg coudl potentiatlbe areasa wty rentersrd tenarg do na
undertakdiscountitcash flov calculationpreferrigto fal bad on rules of thumbbefoe
decidig on athermkcontrbinvestmdmr whetheamoe energ efficienpropestjustifis a
higherentacost.

Los aversin (the tendengfar peopd to strongl prefe avoidig lossa than acquiriggains)
coudl be why the upfrort coss of investmesappeato be giver moe weighthan cog saving
ove the life of the investmenfEramig throu advertismcoudl hep explai why buyes giwe less
attentinto thermbcontrbthan othe featurs of renthaccommodation.

3.4.7 Impat of uncertaing on decisionmaking

The apparetundewvaluatioof thermbcomfdrfeature in rentdaccommodatimigh alo
reflecthe (red option) vadurentdproviderpla@ on deferrigthermbcontrbinvestmesto
maintai flexibiljtor wai for moe informatioin the contetof:

d asignificardegre of irreversibiitf capithcoss becaus of uncertaigtregardig
capitalisatimf futue cog savingonresale

d uncertaigface by tenard at the tine of lea® signig regardigfutue cog saving ard
othe benefitha may be realisalel

& imprecisexpectati@of ongoig improvemesin technologsdar improvigthermh
comfort.

Itis rationbfor tenard ard rentprovidesto allavfor the® consideratiemwher makig
decisiosregardigtransactions.

3.4.8 Importane of split incentive relati\e to othe barriers

As notel previouslyenerg efficiengperformaraloes na necessayiinfluenerensin the lorg
term Thg lad of renthpremimmears that even if othe barries are overcom(hypotheticglf

3For simple summaries of these potential sources of behavioural failure, see Thaler, Sunstein (200¢
and Congdon et al (2011), ch.2. For discussions in the context of the erenerngmefficGedcy, see
Shogren, Taylor (2008); Brekke, Joh&btssoran (2008); Gillingham, Newell, Palmer (2009); Tietenber
(2009).
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thee was completinformatigisufficietcapitdavailalel to rentdproviderard negotiatm
powefar lowincore tenard cane clo® to or on pa wih higheincore segmentssplt
incentivewoul stil inhidiinvestmen#s aresultothe drives (fa examplgisilg energ price
ard compensatidor greenhowsreductioactivitisthroup governmepolicis ard initiative
sud asthe A C TEAesg\Efficiencymprovemescheme (EEIBJogram) halitte to no effet
todate

Fa examplghe HousehdIPowe Saving Progren (HPSPhiNew Souh Wals needd consen
franrentédprovidesto instdlfree energysaviig kit itemsTheg itens woudl hawe reducd

t e n an tycsdsungitiselittegr no cod to the renthproviderdVhié thee was no capita
requird ard partis wee informd of the benefitsentdprovidexdid na provie ths consetin

A pe cert of cases (NSW Government, 20A8)ile thipoor uptake could be caused by poor
communications or some other factoraiedidbat thmutcome caand does, get affected by
having additional parties with their own incentives and objectives.

If spltincentivewere hypotheticgliesolvd (thdis, if arentapremimcoudl be earnd for
improvigthermbcomfortpthe drives ard initiativewoudl likey stat to have moe of an effect
In cases whee the® drives are stroig enouf to outweilybarries (o if the barries coud be
lessend by, far examplgorovidiginformatioor financinguptak of thermbcomfdrfeaturs
woudl probalylincrease

Usigths6 c o u nt e r f l(wheevemdvigal zampigr exaepthe spltincentie problen
woudl haxe litte impaton improvigthe thermbcomfdrfar renthhousehotdvherearemovig
the spltincentie problenwoudl enabe drives or initiativeto have moe positie impactsive
concludtha spltincentiveappeato be the largesfacto in inhibitiginvestmetin thermb
comfdrifeatursinthe privag renthmarket.

3.4.9 Publc and communiy housing

The spltincentivein pubk ard communjthousig tale on asomewhalifferetformWhie
publt ard communithousig provideswoulgon fae valuebe motivatgby benefgtto tenarg
(by improvigthermbcomforimprovighealh ard wellbeingeducig bil pressurgard reliane
onwelfareard increasmfinancibinclusionyone of ther institutionarrangemesrd policie
nulli§ ths naturéincentig far the uptale of thermbcomfdifeatures.

In pubk housinghe provideis regulatéas acommerciantiy ard therefa spli incentivehas
asimilaeffe¢to tha in the privag renthmarketLikewisecommuryithousig providesin Nev
Souh Wals consultgby ACL Allenin 205 reportd tha thee was no lirk betwerthe energ
efficiengof propertigard the fundig they receie (mirrorigthe situatio in the privag renta
markéewhee theeis alimitel lirk betwer energ performarard financiereturn)

Inadditinto splt incentiveshee are al sone unige barries in publk ard communjithousing
Fa example:

d energretailesreportd difficultegainig acces to publk housig in sone instancewhen
tryirg to assiscustomawit applianereplacement

0 for sone communjithousingpolicis are in pla@ the specif types of fixture approve for
installativard sone energyefficienfixture may na be onthis approvelist

d theeismoe of animperativto increas suppf of housig to me¢ unmédemad (wih
sone applicats waitig two to three years) s apriorig ove energ efficiengor thermh
comforthereforeenerg efficiengor thermbcomfdr(a othe qualiy issues) becamud
moke of asecondgrconcern.

Governmeshae tried to addres the lowe uptak by makig diret investmestno pubk ard
commuryithousig asses (faexamplghe ACT Governméhas recentlinvestd an additiona
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$89 millim inb generbpropestard energiefficiengupgradesncludignevreverseyce
heatig ard cooling)

Furthermoreommuryithousig providesreportd tha they are startig to own sone of ther
assest ard therefa startig to fae strongeincentiveto improg energ performaredard
redue lifecyd costs).

Whié publt ard commuryithousigis less affectd by splt incentive(particulgrcommunyt
housigwhee thee is evidene of strongeuptake)owe uptalk of energ savig fixturs has
alo arise due to the uniqe barries describéabove.

Howevegiven tha the beneficigrof investmen publke or communythousig is alo ultimatgl
the owne of the assetthe® barries can and hawe bea overcomin ths segmen(throughfor
examplgorogramitargetig diretinvestmetin tho® assets).

In summarnysplt incentivieexig but are nd the only na necessayithe overridinglrive of lowe
uptak inths segment.

3.4.10 Multiunit dwellings

Inthe 2056 CensusCanberarentdhousehotmost rentel houss (eithe stanealore or semi
detached) WiB2 pe cert rentiig in multiunt properte(flatsunis or apartment$ABS, 2018)
Sine thi time the proportioof multiunt propertiehae continugto increasrelatie to the
totd housig stockin the case of multiunt dwdlingssplt incentiveare strorg but so are othe
barries (technidaard econongifeasibilitfransactiocoss and sophisticatisequird to asses
businescases) therefa splt incentivieony party explai lowe uptak of energ efficieng
ard thermbcomfdrimprovements.

Fa examplgt may na be possild in sone multiunt dwellingto instdiceilig insulatian
Resolvigthe incentivefar the® improvemesitherefa may nd increas ther uptalke
significantly.

Strah arrangemesin multiunt dwellingalso creag additionahallengefor the uptak of
thermbcontrbfeaturesncludigthat:

& anadditionalecisio make (the ownes corporation) maés approg the installatio
throub aspecibresolutio(ard asignificanmajontof me m s wtes) fianod feature
ardtherefathe incentiveand costare splt amongsan even greatenumbeof decisin
makers

d newbyaws often nedl to be draftel alongsielthe installatioof athermbcontrofeature
whit ada to transactiocosts

& theownescorporatiodoes na hawe anincentigto invesin featursunles this canredue
outgoingffar commp area (ard therefar ultimatglstraa levies)

& theownescorporativoftan does na hae the levé of sophisticatiard knowhowto
evaluat proposalfar sudyupgrades.

3.4.11 Property managers

Whié addressipspliincentivgis vita) thd is nd to say othe barries in the privagé markée
shoud be ignoredAn importarpoirt raisel by stakeholdsconsultéwas the rok of propest
managerg ke majoritof privag rentad are managethrouf) ared estae ageng (by apropest
manager)n mary cases whee fixture nea replacingpropestmanagerterd to ony seek
approvigranrentaprovidesto replae the fixtue wit the sane modéasths is amud easie
conversatido hawe than recommendjramoke efficietifixtue (bearig in mird thd in sone
instancestrah bylaws may al restritamoe energyefficiensolution)
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3.5 Summarisig the case for governmenaction

ACLA | brespaficrevea tha spltincentiveparticularivhan combingwih othe marke
failure ard barrieranhilithe uptalke of otherwisecononaifeaturs far renthhousehodn the
ACT Thee s strog evideneof alowe uptak of thermbcontrbfeatursard tha spltincentive
are akey contributdo ths outcomerhg provide acas far governmeiactio justifid on
ground of markefailure

The evideneexamingin ths chaptesuggesitha appropriaigovernmeipolicie ard
regulatiacoutl lead to:

0 improvecomfdrievet ard healh outcomefor tenants

d lowe healh systenexpenditusdar governmeifard ultimatgltaxpayers)

d increasgassé¢valus for rentdprovider(as thee mighbe agree premimat tine of
sale evenif agrea renthpremimcannbbe obtainetecaus the propestcoud be sod
to an owneioccupierathe than aninvestor)

& potentigllowe energ coss for Canbearrentdhouseholds

d potentiglllowe bad debs far energ retailes franlowincone rentdhouseholdsvhit
woull alo benefither remainigcustomebase

d potentiglireducd ned far costy investmein pe& load capacitby electrigjtgeneratsr
ard netwdtservie providesr

& potentigllowe cod of A Cdrénewablenerg offsets andhprog greenhowsgas
performaracros A CJedonomy.
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Policy options

Ths chapteconsidesrthe poliy optios for improvigithe thermbcontrbard energyefficiengof
rentdpropertiedt considexthe broa rang of optios availald to governmesin sectio 4.1,
includigwhd actios hae alreagt bean takenlt considexwhd foim of governmeimterventio

is beg far rent&propertigin sectio 4.2 Finallyit presersithe optios considein detdiin
sectin4.3

4.1 Spectrun of potentihgovernmenactions

Governméactian toimprog the thermbcontrbard energyefficiengof renthhousehostcan
tale arang of formsfranthe provisin of informatioto prescriptéfeaturdoasel standarsl
(se= Figurel.1). Theg optios ar eithe:

0 regulatgroptios, whitenfore actiom and pla@ contra ove privag propest, and

d nonregulatgrapproachesvhictaretoolsand servicde help residents and owners to
make improvements.

Figuredl  Spectrum of potential government action

Less intervention

Source: ACIL Allen

Performance-
based
standards

Features-
based
standards

More intervention

<« Non-regulatory approaches Regulatory approaches »

4.1.1 Existirg policy

The ACT has been alongtine leadein drivig improvemesin the thermbcontrbard energy
efficiengof properted boh of ownewccupidard rentaproviderdt has implementeawide
ran@ of norregulatgrard regulatgrmeasure€xistigmeasureard initiativeinclude:

d ACHBmat SustainabHone Advie prograeni afree progrenwhit provideassessmest
ard advie toimprog the energyefficiengof properties.

0 HousehdISustainabiitWebinari to provie generaliskadvie ard informatiin suppdr
of the SustainabHone Advie Program.

0 Rent e ebBnérgAdsessmein afree progrenwhit providsonlir or inperso
assessmesitailore torenters.

Minimum standards for residential rental propertie s Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

0 TheEnerg EfficiencimproveméBchera (EEIS) aprograndeliverdthroup energ
providesto provie energ saving in househofthrd smalo-medim businessethroug
subsidigard rebates.

0 SustainabHousehdISchera zerainteresloars i loars of up to $15,00 for househofd
toinvesin solaybattey storageenergyefficietelecta applianceor electig vehicles.

0 Mandatgrenergy efficiency ratireglos@rprovisionfor propestsales and, where they
exist for rentgroperties.

0 TheLowlIncore HousehdIProgreni assessmesard advie tailord for lowincone
households.

& TheSolafor Lovincone Progreni whit providean additionaubsigl of up to 50 per
cen of the coss of sola systerafar lowincone families.

& TheNex GenBattey Storag Progreni whid providesubsidiefor the installatioof a
battey installatioto suppdrsola systems.

0 TheWoa HeateReplacemeéRrograni whit providsrebats for propertito replae or
decommissiavoa heaters.

4.2 Howv bed can governmenhintervene?

Asillustradd in Figuret.1, thee anumbeof potentiksolutiosto addres poa thermbcontrb
ard energ efficiengin renthpropertiein the ACTincluding:

informatioprovision

governmemebats ard markeincentives

regulatioof informatioprovision

regulatigperformamcstandards

ox Ox Ox Ox Ox

regulatipfeaturs standards.

Ead of the® solutioswil improg thermbcomfdrard energ efficiengin sone sectioa of the
communitiHoweveead of the® solutiosis nd necessayiappropriatfar renthhousehofd
in terns of the efficiengard effectiveneof tho® solutioed especiallin the contekof the
markéesegmetrunde consideratiard the splt incentie problenta exampleeducatig
tenard or rentaprovidesron the benefi of installig thermbcontrbfeatursin renthpropertie
wil onl/ be effectig whee the tenahor rentaproviderhas the abiliy to absab tha informatio
ard tale actionWhié providigincentiveard grang wil redue the capitbcog associatwih
installigthermbcontrbfeaturest does na overcomthe splt incentie problem

ACL Allenrecenyi develope astrategiframewdfar Energ ConsumsrAustradito suppdr
househokto manag ther energ bills includig by choosigto improg the buildig fabrt ard
fixad appliancesrd choosigmoe energ efficienequipmedrard applianced hs framewdr
canbe applie toidentif the mos appropriatsolutiosto addresthe energ efficiengbarries
tha hawe beenidentified.

The strategiframewdrcomprisethree elementss illustrateéin Figuret.2:

0 therang of choice availaldto househofto managther energ bills

0 thedifferetitypes of Australiahousehotthrd ther divere motvationsabilitie and
opportunig¢o managther energ bills

0 therang of toos ard servicetha coudl suppdrdifferettypes of Australiahousehofto
male differetchoice to manag ther energ bills.
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Figured.2 Elements of the strategic framework to support households to improve therr
control and manage energy use

-

Choices available to
households to manage

energy bills

i
Types of households

(diverse motivations,

abilities and opportunities) Tools and services

to support
households

Source: ACIL Allen

4.2.1 Differentypes of Australia households

The strategiframewdrcategoristhousehottbase on three dimensi@®d ther motivatign
abiliy ard opportunjito manag ther energ bils 8 toidentif nire differettypes of Australia
householdssillustratein Figuret.3.

Figured.3  Different types of Australian households

TYPE OF HOUSEHOLD  MOTIVATION  ABILITY OPPORTUNITY

6 2 Enthusiasts @ @ @
Completers o ®

e 8 4 Dependent @ @

T Stuck @

% L ‘;-4 Middle Australia O o O

HEpIH "é—‘ £ Complacent ® ®
S &\7' e Competent @

l o g @0 HE Cautious ®

— MoMTEmHON — 4 Hard to help
@ HIGH-MEDIUM . MEDIUM LOW-MEDIUM

Note: 1 = Middeistralia; 2 = Enthusiasts; 3 = Completers; 4 = Dependent; 5 = Stuck; 6 = Complacent; 7 = Competent; 8o=h€kutious; 9 = Hard t
Source: ACIL Allen
Thefactosthainflueneah o u s e h o | d a&bifiy archappoitunito nanagther eneryg
bilk atre summarigin Tablet.1. The factos tha ate relevatvay by the type of choie tha can
be madeFa examplevhetheahousehdllives in renthaccommodatics relevatto improvig
the buildig fabrg by installig ceililg insulatiobu nd to choosigan energ ded franther
energretailer
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Tabled.l Summarof factos tha influene ah o u s snmotivhtidrbiliy ard opportunity

Motivation Ability Opportunity
T Attitud towardthe behavioufor T Abiliyto selfadvocatenegotiate T Typeof housing

examplethe perceiveécoss ard i Beli¢inthe abiliy to succeed i Hone ownershistatus

belnefg:stre |r3port§1ru:of energyard i Tryginothers i Scotomanagthe energbil i for
_ culureconsiderations —— y aplgtoinfluenebehaviawfal examplgio impree the buildig fabré
i Alignmetrwih choice mac within the househdimembers or toinstdimoe energsefficien

h o u s sdrob df idfléence . appliance

I Generbinteresin, ard capabiljt

i Likelihoof success usingtechnology i Accestoliqud funds

T Unwillingneso creag
disharmony/conflict

T Literacynumeragyroblensolvig
ard researg skills

I Languagbarriers

Source: ACAllen

The factos tha influene aparticuleh o u s snhobvhtidadd opportunito contrbther
thermbcomfdrardinvesin energ efficiengwil alo vay dependipon the choie tha isto be
madeFa exampleaparticulshousehdimay hae the opportunito choos moe energy
efficienequipmeru may na hae the opportunito choos to improe the buildig fabrt of
ther hone becausthey are atenant.

Theeis no se proportioof peopd in ead segmenthe siz of eat segmetis dynanud it wil
valy dependimon the choie beirg maa by the househdlard wil al vay ove time

Fa instanceahousehdimay hae the opportunito choos moe energyefficienappliance
bu may na hae the opportunito choos alternataenerg source becausthey rert ther
homeThe househdiwil be in one segmetfar choice relatig to choosigenerg efficien
applianceard anothesegmettar choice relatig to alternatenerg sources

Thefactos tha influene ah 0 u s snhotivatidadd opportunito manag ther energ bilk wil
alovay ove time Fa exampleahousehdimay na hawe the opportunito choos to improg
the buildig fabre of ther hone in the shottembecauethey are atenanbut wil hawe the
opportunjif they purchasther own home.

Tenarggenerajihae alowopportunito male substanti@hangsto the buildig structweard
fitting becaus of the splt incenti@barriediscussein Chapte2. Accordinglthey hawe lov
motivatioto male upfron investmesin energiefficiengas the perceivecoss and effot
exced the perceivebenefitgparticularif ther tenue is relativgishot or uncertairrenarg are
therefa generaficategoriskas Competdior Had to Hep in the consurar segmentatio
framework.

Rentaproviderhawe lowmotivatioto instdlceilig insulatioard to draughprod becaus of
the spltincenti@barried the perceivécoss are high relatie to the benefitsRentaprovider
ar therefargeneraficategoriskas ComplacentompetenCautiosior Had to Hep inthe
consunresegmentatidramework.

4.2.2 Nonregulatoy approachsand tools to hep improwe the thermacontrd of rentd
premises

Theeis arang of nonregulatgrtoot ard servicetha can hep tenarg ard rentéprovidesto
manag the thermbcontrbard energyefficiengof ther propertewithotirelyig on regulatian
Theg toos hep decisio makig or lowe barries to actionTheg can be categorigbroadl as:
0 informatigmdvie ard nonfinanciesuppdr

0 incentives

0 financiesuppdr
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0 suppdrservices

Broa exampleof the types of initiativein ead of the® categoreare illustratein Figuret.4.
As notalinsectio 4.1.1the ACT Governmeis alreagl providigmary of the® toos ard
services.

Figured4  Tools and services to help households improve thermal control and manage energy bills

INFORMATION, ADVICE

AND NON-FINANCIAL INCENTIVES FINANCIAL SUPPORT SUPPORT SERVICES
SUPPORT

— Awareness campaigns — Feedback onan — EEIS financial support, — Access to community
— Word of mouth outcome — general, other grants and support services that
communication, role specific and timely subsidies can assist households
models, or exemplars — Incentivise desired, or - Loans — Access to government
— General, tailored, or penalise undesired — Government resources and
personalised information choices investment in public knowledge
— Market-based tools — Market structuring housing upgrades
and services — Funding for

community

organisations to provide

services

. § F
Source: ACIL Allen

Initiatives that are the mog appropriat for the differen types of households

Ths sectio considexwhit of the types of initiativeillustratein Figuret.4 woudl be appropriat
to addresthe barries to investmediin thermbcontrbfar rentdpremises.

Informationadvie and nonfinancid support

Thre types of informatigmadvie ard nonfinania suppdrtha can be providd are:

0 educauses onenergconsumptiand the benefi of improvethermecontrol

0 promatthermbcontrodisclosure

0 suppdrdevelopménf anationbconsistamatiny schere for existighomes.

Ths can be providd in the fom of generbinformatioor advie (i.e moe specifiinformation).

Generkinformatioinitiativeinclué awarenescampaigard the provisin of generh
information

Informatiocan be usal to engag wih househogto increasther levé of motivatioto male a
choiceThdis, to moe thenfran alow or medimlevé of motivatioto ahich levé of motivation.

Awarenescampaigarre generafl alovcog mears of communicagrasimpt messagto a
large numbeof householdslowevethe messagfranan awarenescampaigis mos likey to
resonawit househoktha alreagt hae ahigh levé of motivatio(Enthusiastard
Completers) @amay assistho® wih amedimlevé of motivatio(Middt Australiapincreas
ther levé of motivatian

Awarenescampaigare unliket to be effectie in motivatmtenars ard rentdprovidesto
improvigthermbcontrbard improvigenergsefficienggiven the presene of the spli incentive
barrier
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Advie or nonfinanciesuppdrcan be providd in the fom of simpd personalisgnformatioand
tailordinformation.

Tailord informatiois requird by tho® househo&tha hawe ahidh abiliy levebu alovleve of
motvatio (Complacéard Competen@rd hidh levé of motivatiobu alow abiliy levé
(Dependdiand Stuck)as wel as Midde Australial heg househokkithe do na hae the
motivatioto se&k ou the informatiobut have the skilt to understaithe information bae the
motivatioto se&k ou the informatiobu wil na necessayilinderstatthe informatimard so
they are na abk to ad upan tha informatioi he tailord informationeed to be proactivgl
providdto the® househofdviho may na otherwisseek the information.

The provisin of simpt personaligénformatiothrouf atrustel soure is requird by thoe
househokdvit alowabiliy leve ard alowleve of motivatio(Cautiosiard Had to help) The
truste soure is requird to communicathe informatimbecaus theg househokhae alov
leve of trug ard skills Unles the informatiois providd proactivgin ths way the® househoid
wil nd se& out the informativard increas ther leve of motivatioto male achoie toimprog
the energ efficiengof ther homes.

The provisinof simpd personalisgnformatioard tailord informatiomay be effectig for sone
tenard ard rentaproviderdu na all Howeveit woull be ahighcod poliy initiatig to be abe
to tailo or personalésthe informatiofar ead and evey rentdpropertyard ultimatglprovide
no certainttha the thermbcomfdrof rentel propertewil be improved.

Incentives

The provisin of sone fom of incentig forthe installativofenergyefficiency featufesrentel
premisg(othethan in the fom of financiesuppdwhit is discussgtbelow) wodibe
particulayeffectig for renthproviderard tenarg with amoderatto high leve of abiliy and
motivatio(Enthusiast€ompleterard Middd Australiaps tenarg ard rentaprovides
generajihae alowleve of motivatigmiLe to the splt incentivebarriediscussein Chapte2,
the provisin of incentiveis unlikef to be effectig in motivatigtenara and rentdprovidesto
invesin energ efficiengand thermbcontrbfeatures.

Financidsuppot
The solutiosidentifid tha invole financiesuppdrare:

6 providiggrants
6 facilitating/enalglincreasgavailabijitof innovat&fundig vehicles
0 fundigenerg saving measurgin socidhousing.

The provisin of financiesuppdris an effectig polig optio whee acces tofund is the key
barrieto makig adecisinto instdlceililg insulatioor draughproofard whee the accesto
fundg increasethe perceivebenefgrelatie to the costslt is effectig whee househofhae
lowopportunydue to alad of liqud fundsbu hae the abiliy ard motivatioto tale actionor
lowvmotivatiobu high abiliy ard opportunity

Howevethe provisinof financiesuppdris ahighcos poliy optim to instdlceilig insulatio
ard draughproofig in al rentel premisginthe ACT angrovidseno certainttha it wil be dore
ineat rentel property

Regardlessof whid poliy optim is pursuedgovernmeifundig wil be requird to improg
energyefficiengard thermbcontrbin socihhousing.
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Suppot services

Suppdrservicearre avel highcos polig optim in whi®t commuryiorganisatisiprovié ore
on ore supparo hep househotdmale choicesTheg servicewoull mos benefithoe
househokdvit alowleve of abiliy (CautioydHad to Help Dependdrmand Stuck)Given the
hidh costit is na an appropriatpoliy optio for assistig alarge cohaorsud as tenarg ard
ensurigtha notenargare 6 theefh i nd 6 .

4.2.3 Identifyig the appropriat initiative

Tenargfal inb anaturajllimitel groyp of household3 hegy inherenglhae limite righs ard
significarbarries witregad to investmestn ther homesas aresuiof the splt incentie
problemAs aconsequenc@hié they may be mdivatel toimprog thermbcontrbin ther
homesand manag energ use ard coststhey are na motivateor abk toinvesinthermh
contrbard energyefficiengof ther homes.

The onl poliy optiom tha woull be effectigin ensurig aminimmlevé of thermbcomfdrfor al
renthhousehofds throuy regulatiarOthe polig optios hae eithe been testel alreadyare
eithe likey to be ineffectivéor exampa generbawarenescampaignsr cone at avew hich
cost for examplgundig the installatioof ceilig insulatiofar al rentel premises

4.2.4 Regulatoy approaches

Thee are anumbeof ways inwhid regulatiocan assishousehotto improg the thermh
comfdrof rentel homesTheg inclueé to:

& mandaenerg efficiengdisclosure
& enforeanenergyefficiengstandat on rentdproperties
& enforethe provisinof energyefficiengfeatursin rentaproperties.

The ACT alreagt mandatedisclosrof energyefficiengfor rentdpropertieshere a rating
alreadexist® though the existing mandate could be streriyjthésraticonsideas an
additionapprodchere Regulatgrapproactswhit drive improvemesio thermbcomfdr
ard energyefficiengtypicajl take the fomof prescribeminimmstandard$-a renta
propertieshe obligatioto mee the® standarsitypicajl falk on rentproviderto provie
thermbcontrbfeatures

Two types of minimm standarslexi¢ for thermbcontrbard energyefficiency:

& Performanckasal standard requie rentdprovidestoupgradtheipr oper tli es 6
energ efficiengperformardo aspecifidlevelas measurgby atod or systenchose
by the governmeritheg standarslallav rentprovidesto seletthe upgradetha wil
contribettoward the achievemenf the mandatgstandard.

8 Featuredasal standar@ mandathe types of upgradetha mus be undertakefar a
propestto be legal eligit# for lea® to potentitenart (ar alternativelyhe standad tha
mus be compli@wih at the poirt of repai or replacemeni)Vih eat tye of upgradghe
rentdprovidecan stil choose the particuldbrangdmodéor producias lorg as it mees the
requird standat se by the government.

Boh performandeasel ard featuredase approdeeshavebeentaken in othe jurisdictiong\
revievof minimm standarsifor rentdpropertigin othe jurisdictianis providd in AppendiA

Performandmasel standarslare relativglmoe complicatithan featuredase standardsard
typicayl hae higheadministrati@and compliarecostsHowevegiven the holist natue of
thermbcontrbin householdthey allavmoe flexibiltfor rentdprovides(ard househotd
generallybimproe thermbcontrbard energ efficiengin ways tha beg sut ther conditiond
potentiglimprovigoutcomeard lowerig costs
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Whié al househo$dwvil be abk to improe the energ efficiengof ther home throug raisig
mandatgrcode ard standardsho® househoffar whid the® types of initiativeare mos
approprietare tho® tha hawe lowabiliy (DependeybtuckCautiosiard Had to help) ad
woudl nd tale actim in the absene of regulatiaT hey are al appropriatinitiativefar mido
Austradiand for househotdwih ahidh abiliy leve bu hae alowlevé of motivatioand/oare
tenarg (Complacéand Competent)

Househofttha have high abiliy ard high motivatio(Enthusiasard Completers) mhenefi
franthe availabilitof energ rating ard energ efficiengdisclos@withotithe necessjtto
mandathemHoweves discussgabovetenarg and rentdprovidergenerafido na hae
hich motivatioto invesin thermbcontrband energiefficiency.

4.3 Optiors considered

Ths sectio outline the approacheconsideiin detdiin the remaindeof ths RIS The optios
comprisore performandease optim ard two featuredasel optionsAbusinesas usu
optim (no additiorlaegulation) balo been considered amlsal as acomparisofa the
othe& options

Two standarslhae been considedfor ead of ceilig insulatioard performarstandards
Theg are additionauboptions.

Fa ead of the three regulatgroptios considere@twoyea ard afouryea phag in peria has
been considekas suboptionsFa ead optionarenthprovidemus mee the standarslat the
stat of anewtenang or at the cutoff dak of ead phasen period

Intota) three optios wit two additionatringencstandardsvih two phasen period eath
hae been considekfor atotd of ten modellgoptios consideid inadditiato businesas
usud(see Figurel.5).

Figure4.5 Modelled opt®n
Ceiling insulation | 1§  Energy-efficient : Performance
ZaS standard heater standard standard

e) Provision of an energy g) 2 star standard

efficient heater h) 3 star standard

¢) R3 ceiling insulation i) 2 star standard

f) Provision of an energy

d) R5 ceiling insulation Sl Sl el j) 3 star standard
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(5]
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Source: ACIL Allen

Stakeholdeperspectives

Stakehold®pinioson the proposeoptios wee mixedFran consultatiovit groug
representiytenantsrentaprovidersndustr ard the communityo consensapreferere
emergéfor ore optiom ove the othe twao Sone stakeholdebeliee tha draughproofig shoudl
be includdin placeor inadditia to the featuredase optios to male thenmoe effective
Stakehold®pinioaonthe proposeoptios are describein AppendiE
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Rentéprovidergenarg and owneoccupierwer aske abotither preferensove the
proposeoptionsRentéproviderand owneoccupierpreferré aperformanesandat most
ard an energiefficienheateleast Tenart preferréd an energefficienheatemostard a
performanestandatleast Detai$ of the survg resuls are describein sectio F.2

4.3.2 Busines as usual

Ths optim provide abaselineagainswhit the othe optios are compared e businesas
usudcawis apotentiglipreferre optim if the positie impact of regulticn are na
commensurvit the costs.

4.3.3 Ceiliginsulation

Two ceilig insulatiostandat optios are beirg considered:

0 Rentdhome wit less than R2 ceiliginsulatio(see Box4.1) ae requird toinstall/upgrad
to aminimm of R3wit aphag in period.

0 Rentdhomswihless than R2 ceilig insulatioare requird to install/upgrado aminimm
of R5 (ar maximon possild whee R5 is na possible) witaphag in period.

Box4.1 R-valwe forinsulation

The Rvalee of ceilig insulatiois ameasue of the abiliy of insulatioto resst hed flow It is given as
R, followd by anumber

The Rvaleis ameasurévale of insulatiomaterikor of an installatioof insulatiomaterialdt is a
functia of the type of materiathe thicknessard the way it is fitted Ahighe R-valwe indicate ahighe
degre of thermbresistangerd therefarimprove thermbcontrol

Newer buildings in Canberra require a minimumvabiéopfR.1, and wall insulati@iu or
2.8. Meeting minimum wiiieuse energfficiency standards often mean-tiaaid® above thi
level are used, though tivalRe varies from house to house.

Whi¢é amateriemay hae an R-valuethe qualy of the installatiocan affe¢ the actuabenefitFar
exampleeven smalgags inthe insulatiomay dramaticgltiecreas performancéccordinglihe
NationeConstructinCoe make adjustmesfor the minimm R-valie of new constructiarior the
pe cen of ceilig area uninsulateda examplgor apropestto med an R25 ratirg wih betwer
45 pe cen of the ceiliig area uninsulatethe adjustd requiremeiis R5 materialto compensate
Theeis no adjustmeossild wit ceililg gays of ove 5per cent (ABCB, 201Dkectin 3.12.1.3
Likewisematerialmay degrad ove time whid can affe¢the R-value

The degre towhid aparticuleR-vale is appropriatdepenson the climateWarmeclimate may
requie alowe R-valie to provié thermbcomfortwhié alpire climate (lilke pars of the ACT) ma
ony be comfortabkt hich R-valus of R6 or more.

Source: ACAllen

4.3.4 Energyefficiert heater

Thre energ efficiehheate standat beirg considekis:

d Renthhoms withotiafixed heatemus instdlaminimm 15 sta fixed electd hed punp
heatetha can hed the livirg area wit aphag in period.

4The EEIS scheme sets a minimum upgrade standard ranging from a Annualised Coefficient of Per
(ACOP) of 3.14® dependent upon the capacity of the unit (generally the larger the unit the lower the
requirement). In terms of old stars (which is what the EEIS is based on) this equates to a range fron
3.5 old stars. Under the new rating scheme this wanlgehef 4.5 to 2.5 stars (noting however that the
two rating types have some similarities but are not strictly comparable). The 1.5 star requirement ab
under the new rating scheme.
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8 Renthhome wihfixel resistareelectd heates or aresistaneelectd concretsleb
heatemus be replacd wih aminimm 15 sta fixed electd hed punp heatetha can
hedthelivilgareawih apha® in period.

d Otheheatesinrenthhome mus be replacdat erd of life or, if demonstrapblde than
20yearswithn the phag in periodby aminimm 15 sta fixed electa hed punp heate
tha canhedthe livirg area

4.3.5 Performanestandard

The performarcstandat optios beirg consideare:

0 rentdproperteratel as 1sta or less mus be upgradeto at leas 2stas wih aphagin
periogor

d rentdproperteratal as 2stas or less mus be upgradéto at leas 3stas wih aphagin
period.

Adelayd stat may be requird as asuitald ratirg tod is nd currenglavailald (the currehEER
is na considentto be asuitatd rating schera for this purpose).

Fa the purposgof ths analysighe Victoria Scorecatwil be assumeto be the ratirg tool.
Using this tool, &tar rating corresponds to a dwelling having average enaed)p eists
rating corresponds to a dwelling having energy costs twice the average.
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Figure5.1

Impact analysis

Ths chapteprovidethe impatanalys of the poligy optionsFollowigbeg practicgt primary
considexthe resul of acostbenefianalysi(CBA) fead of the optionsThe methd of the
costbenefianalysiis describein detdiin AppendiB. It considexthe net impaton the ACT of
eahoptimd seesectin5.20 then describetheimpactonthe primay stakeholdsd see
sectio 5.2.3It explorsthe unintendéimpad potentigllattributablto the propose poliy
option in sectio 5.3 Finallyit provideananalyis ofthe sensitiwtof the majoimpacito
changeinkey assumpti@in sectio 5.4

5.1 Impacs includel in the analysis

The CBAis conductdby estimatim aseria of benefitard coss to the residerstof the ACT
They are measured as the additional costs and benefits againstsaubuaimesseline
scenario.

Theg coss are primanithe coss of upgradeand the ongoig administratiaf the prescribe
standardg e benefg are primarjithe net reducd energy coss associattwit the thermh
contrbard energyefficiengcupgradess wel as othe benef@ stemmigfranchangsto the
energ mik ard healh benefit (see Figures.1).

Modelled impacts of the proposed options

Reduced energy costs e Costs of upgrades - private

Improved air quality from domestic gas e Costs of upgrades - industry

heating

Reduced renewable energy offsets e Administration and enforcement costs

0 Reduced domestic greenhouse gas emissions e Costs of upgrades - public

Reduced network costs Industry costs

(Only applicable to Performance standards)

e Improved air quality from NSW power plants

(Not attributable to ACT residents)

Source: ACIL Allen

Aful descriptivof the® benefg and coss are givaeninsectin 5.1.lard sectin 5.1.2
respectivelipetas on hovthe® beneffwee estimatedd the dab ard assumpti@n
underlyimthe modelligis includd in AppendiB.

Minimum standards for residential rent al properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

Theimpatanalysiis conducigon acohatfor the firg terryeas of the minimm standarsii
tha is, tho® propertewhid hawe to upgradinthe fird tenyearsThe impact are measurg
ove the life of tho® upgrades.

The né impad are presentgacros the whot of socieg and do na presetitheimpaton
individual$\hee ore individudeet abenefiof the sanescakasd ardrelateltod a n o s h e r ¢
cogthsis atransfewhit does na male the ACT communjtbette off overallAn analys of

the distributioof the® impacg is providd separatglin sectin 5.2.4

5.1.1 Benefis modelled

The beneféd modelldinclué:

0 Energy benefisi thee are benefifranthe savel cog of supplyigenergyThs is the
mog certai measue of benefg availaled ard includes:

" Reducdenergcossi the primay benefiof minimm standarsifor residentlaenta
properteisreducd energ costsThe® energy cost saviragsrealisd throup lowe
electricifygas or firewod use by tenantsFa asmalsubseof householdths is
supplemendédoy offsettigrooftp sola and exporte the electrigjtgrid
Reducdnetwdtcoss|i the electricitnetwdtis buit to provié electricjtat pek
usageAreductininthe A Cdpé electridausa@ wil lowe netwdt coss associatk
wih investmeatn additiondransmissicard distributionetwdt capacity
Reducdrenewablenerg offses i the ACT has al@ pe cerirenewablenery
targetlt contrastwith renewablenerg suppliexto ensue tha this targeéis met
effectivgloffsettigelectrigittha is sourcd franfosdifuels The renewablenery
supplierare pad afeedin suppdrpaymettha reflect the differenebetwenther
coss ardthe revena receivd throub the wholesalelectricitmarketReducig
electrigjtuse inthe ACT therdy reducethe amoutitha is pad to offsé the amoun
tha woutl otherwisbe pad to offsé electricjtthd is sourcd franfosdifues.

& Benefis fromreducel domestt greenhoue gas emissios i domestiburnig of natura
gas ard firewod contributato the A C dgéeenhowsgas emissiondVhee rentd
househokbun less of eithe of the® energ typesit wil redue greenhowsyas
emission8Becausthe ACT offses its electrigjtsourcd franfosdifuelsthee is no
greenhouwsyas emissiosbenefiattributablto reducig electricituse Ths is asomewha
moke uncertaimeasuw# of benefitltis clea tha greenhowsgas emissiosrepreseracog
to societyard tha reducigthe® emissiantheref@ represestabenefitHowevesine
the removkof Australi@ carba pricig mechanimin 2014theeis no universallagree
transpardiprie whit can be assignéto the® emissions.

8 Healhbenefisd threetypes of healh benefgare modelléas outlind belowWhig it is
cleatha improved therntaintrol and energy efficieatymprog healh in differen
waysthe® benefitare generajfiregardd as highy uncertairgrd estimates are
speculater Theyshoudl be interpretkas an indicatiepotentivalie of the wellbeigtha
coudl be generatgthroub energ efficiengcupgradedte trie value in dollaterns of
the® benefitis unknowrbu is expectedase on the informativavailableo be of the
sane orde of magnituglas ou estimates.

" Tenanbhealh benefdi as notelinsectio 2.3.1poa thermbcontrbhas impacton
the healh of tenantsTheg healh benefg hawe bean modelld as part othesensitivity
tesing(see below).

Healttbenefitselatedoimprovedirqualitfrom domestg@as burniriggas burning
from domestic heaters reswdtigsion of particulates which can ressyitatory
and circulatory health impacts.

Healh benefgrelate toimproveéar qualy from coal and gas power filants
thoudp the ACT offset its electrigitsourcd franfosdifue] pat of its electricjtuse is
associatkwih cod or naturbgas plans (predominapth Nev Soubh Wales)Bunirg
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fosdifues in the® powe plans producgparticulatmattewhid is harmflLio the
healh of surroundgresidentesp# nd beirg abenetiattributablto the ACTitis
an auxiliarbenefiof reducd electrigjtuse

Energy saving and tenart healh benefits

Improvigithe thermecontrbard energ efficiengof renthproperteemean tha tenarg can hed
(or cool) thehome moe eas at less cost Howevesaviilg energ coss ard improvigithermb
comfdrare asubstitetfor tenants

Improvigithe energ efficiengof apropestdoes na guarantethd they wil use les energ or
tha they wil live inmoe comfortabhome 8 tenarg wil choos for themsehswha ther
prioritisare Fa examplgenard may choos to hed ther hone to the sane levé as befoe the
upgradgdakim ary saving entiret as saving on ther energ bil withotiary benefgto comfar
ard healthAlternativelthey may chooe to spem the sane amoution energ ard improg the
thermbcomfadrof thei homesin eithe case the tenaiis maak bette off thoudp they mug
deci@ havmud they wid to sae energ ard hov mud to improg comfort.

For the purpose of the modelled scagharimsmfort and health benefits have not been includec
however they have been included agipestnsitivity testingsettiorb.4.4below.

Rebourd effect

The degre towhit tenarg increasther energ use (relatie to the ful saving) fraimprove
energ efficiengis referrd to as the reboud effectlt may take thre= forms:

1. thetakebad effectwhee energ usesincreasther consumptimf energ usimg service
(e.gheating)

2. thespendigeffectwhee energ uses sper financiesaving franenerg efficiengon
oth& energ consumipactivities

3. theinvestmdreffectwhee investmerin energ efficienglead to an indiretincreasin
econonaiactivig ard energ consumption.

The energ efficiengliteratuer often make nok of ths reboud effet as acontributm
explanatgrfacto far the differencebetwer projecté ard actudenerg savingsincreasg
energ use may in part hep explaiimprove healh impact of the propose options.

Empirideevidenesuggesithd the reboud effetis real Howevethe evideneal® suggest
tha the magnituelof the effetis highy variald ard contekspecific.

& Modelligdore by Tory Isaas ard RoberFostefar a2011 mandatgrdisclosar
RegulatimlmpatStatemerincludd a30 pe cerireboud effet (thd is, itincludd a
30pe certdiscoutto energ savingsjAllen Consulting Group, 2011)

0 McKinsg(2009)efes to areboud effe¢ of 15 to 30 pe cent.

0 Areporbythe IEA (2015pn the multi effecs of enegy efficiengrefes to a totd
macroeconocieboud effetin the rang of 10 per centto 30 pe certinthe UK ard
suggestthe rakis similain othe developdcountrieard highein developimcountries

0 OO0 Lyé2ailbysuggesttha the reboud effetfor efficiengalore shoud be nearethe low
erd of estimateof around 5 per centto 10 pe cert of expectdenerg savings.

Stakeholdeconsul@for ths ard othe ACL Allen energ efficiengprojectwee of the view
tha the reboud effet when insulatiguninsulatkor poory insulatéhome coutl be hih & as
the hone woutl be abk to retan the hed (ar cool) witinsulatioinstalld or upgradedhe tenam
woudl be willirg to pay moe to hed (ar cool) thehone so tha they wee moe comfortable

Minimum standards for residential rental properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

Given the uncertaigtassociatkwih the reboud factorwe hae assessethe energ saving
basel on areboud facto of 10 per cent Ths implie tha the majoritof the benefiis receivd as
reducd energ costswhee benefi are moe easy ard accuratglestimatedHowevegiven
tenard can choos moe or less thermbcomfdrdependinon ther prioritieghis shoud be
understabas alowe bourl estimad of benefitdMe hawe conductd asensitivttes onths in
sectio 5.4.4thoud the result are na substantiglaffectd by achang inths estimate

5.1.2 Coss modelled

The coss modelldinclude:

& Privatupgrae cosssi Theg are the coss to rentaprovidexin mong ard time Coss
inclue the capithcoss requird to male upgradeghe coss of inspectisas required)
rectificatiocoss requird to male the upgrad (sud as fixirg rod cavitis or installig
compliarelectridacomponenta)d the tine taken to organis ard male upgrades

& Industy upgradk costs i Approximated2 pe ceri of renthpropertieare manageby
propestmanagerd e tine requird for the® propestmarages to organis upgradeare
includd as acost Fa somethe® coss wil be passdthrougtorentdproviders

8 Publcupgraek cosssi Theg arethe coss far Housig ACT to upgrad its housig stock
Theg coss mirrotho for privag housingncludig provisiofor ful tine staf to manag
the upgradexoss far inspectipard rectificatigard the capitacoss of upgradigthe
properties.

& Administratio and enforcemetcosis i Theg are the coss far the ACT Governméeio
implemerihe proposeé minimm standardsncluéhg educatiocostsard the coss
associattwih administrati@nd enforcementhe® coss are assumeto be invarian
betwenthe proposeéoptionsThe coss of ary complementameasurgto assisrentd
providexwit the cog of the upgrade(e.qg subsidigard rebates) and includdinthe
modelligas they represeimatransfeof costs

0 Industy costsi Fa the performamstandardsadditiondrainig wil be requird for
indusyto provie Scorecarike performamaatingsAdditionallthe® assess@requie
insuranedurig the peria they are operating

5.2 Nd impacts

Asummarof the neg impact of the proposeoptios is show in Tableb.1. The results show that
the insulation standards provide a net benefit to society, from arounth$i pnesikion
value (NP\¢rmdor the R3 insulation (option a) to $18 milkofofwioR d). These options
return between $1.19 and $dr3¥ery dollar of cost, As reflected in thebstrediio (BCR).

Thetabk indicatethat at asocietywick levelthe heater and performance optiomeeiood.
Anegatie NPVor aBCRof less than ore indicat and negatig polig ever whean includig the
somewhanoe uncertaimeasureof benefi (the benefié franreducd greenhowsyas
emissiomard healh benefits)

Tableb.1l Headline results, econanage analysis

Option modelled Benefitcost ratio (BCR Net present value ($n
a) Insulation R2 year 1.19 $10.4

b) Insulation R3 year 121 $1108

c) Insulation R2 year 1.29 $17.2

d) Insulation R8 year 1.30 $18.0

e) Heater2 year 0.59 -$15.8
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Option modelled Benefitcost ratio (BCR Net present value ($n
f) Heater4 year 0.59 -$15.86
g) Performancestars 2 year 0.46 -$12.9
h) Performancestars 4 year 0.47 -$1276
i) Performancesiars- 2 year 0.49 -$119.66
) Performancesfars 4 year 0.50 $16.41

Note All impacts are calculated in present value (using a three per cent discount rate) over the life of the upgrade
SourceACIL Allen

The negative resufty the heater and performapttensre mainly driven by the use of
wholesale energy prices and avoided network costs to value the benefits of reduced energ
consumption which, as noted in Appaedidtsn BCRsandNPVghataremucHowetharif
retaienergyricesvereused The energy benefits are quantified using wholesale energy price:
and avoided network c(agsa proxy ftite avoided resource costs) rather than the retail costs
avoided by the tenant because a large proportion of the costs avoided by the tenant are
unavoidable fixed costs that are transferred to the retailer and network businesses and rec
from otherectricity customers. As a consequence, these unavoidable fixed costs do not ref
net gains to sociége section 5.2.4 for more information)

The effect of using wholesale energapd@ided network c@stsa proxy for the avoided
resourceosts) is compounded by the current period of low wholesale energy prices driven |
number of government policy initiatives that incentivise the entry of new energy supply opt
a reduction in the demand for energy.

The ne presetwvalue of the proposd optios areshow in Figures.2. The resuls are shovia wih
adiscoutrak of three per cent Insulatigrwhid has arelativellorg lifespan relatie to heaters

has impad mud longeinb the futureard therefarhave much higher net present values than
much shortéived upgradesich as the heater option

As the resulé for the 3-sta performamcstandat optios are amagnituellarge than the othe
proposeoptionsthey are show with ard withotitho® optios to provie greateclarity

Figureb.2 Net present value, 3 perdaisnbunt rate
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Source: ACIL Allen
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The benefitog rato of ead of the proposepoliy optios are given in Figures.3. ABAR of

greater thamreindicate apolig wit ng benefito societyHowevethe BAR does na indicad

the relatie scak of the option® that is, a BCR is a ratio of costs andsb@ians withe

same BCR céave very differert present vasiéor exampliéne BCR far the 3-sta
performarcstandardptios are on pa wih the 2-sta performacstandaroptios, butthenet
present valu# the 3tar performance standard optsnsuch larger negative numbers than
of the &tar performance standard ogtimimportairio note tha the BAR can hick two types

of scaling:

0 bohcossard benefitare scalel equall (for examplgboth the per upgrade costs and the

per upgrade benefittheB-sta performarcstandardptionsre greater than of thete2
performance standard options

d thenumbeodf propertietha hawe to upgrad is scalé (fa examplghe modellipassume
moke than twi@ as maty propertigrequie improvemesio insulatioas requie

improvemesio the heater).
Figureb.3 Benefitost ratio, 3 per cdisicount rate
140
1.20 — —
100
g 0.80
S
E 0.60 — —
&

0.40

0.20

Source: ACIL Allen

The scak of the result for eadh of the proposeé polig optios is afunctia of the numbeof
propertigto whit the propose polig optim is applicablé-a examplgt is estimated timabe
thantwi@ as mary rentdpropertewil requie an upgrad of ceilig insulatio (18,450) swil be
requirdto upgradto an energ efficiebheate (8,465)whit is moe than twie as mary as

tho® tha wil be requird to upgradto 2-stas (3273 The number of properties upgraded are
shown ifigures.4.
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Figure54  Numiler of properties upgraded per scenario
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The ne presetwvalue pe upgrad shovg the relatie impatof eat optio scale by the numbe
of propertieaffectedThe resul are importanbecaus estimateof the proportioof
propertiewhit woull neal to be upgradeéare uncertainhe per upgrad result shavtha
whié the 3-sta optim is stil the wor$ optionit is moe comparaelo the othe resuls than the
overdiimpad shawv (see Figureb.5).

Figure5 Net present valueer upgrade
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Source: ACAllen

Whit the impad quantifiéfor ths analysiresulin anet cog to societyor some of the options
itisimportairio considethat:

& Inadditintotheimpactoutlindin5.1.1theeis now aconsiderabbody of evidenetha
indicatethd thee are othe multig impact (boh coss ard benefits) associdteit
energ efficiengi boh privase ard publicTheg multig impactinclue the impact of
energ efficiengon:

increase healh ard wellbeirfy
the energ system

5The potential health benefits have been partly estimatetthead Blased benefits from reduced
pollution associated with electricity generated from fossil fuels, and gas use.

Minimum standards for residential rental properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

the overdleconomy.

Despit the considerabbod of internatiohavidene on the valie of the® multipd impact of
energ efficiendythee is an absene of Australiaapeciti estimatgto enate theg impacto
be quantifiecgrd of aholist framewdtfor applyig existig internatioheesearcto the
AustraliacontextGiven this sone of the® impac hawe only bean discussg:qualitativgin this
analysi (see sectim 5.3. Howeveit isimportarto noe tha sone of the® nonenerg benefg
coudl be of greatevalie than the energ saving delivere by the polig optios beirg analysed.

d Theenerg efficiengmeasurginstalld as aresul of aminimmstandatwoudl delivend
benefd at the househdllevelseesection 5.2 3)heg benefgar particularkignifican
to lowincone househotdn the contekof energ bil pressureard fud povest (see sectio
2.2.

d Theeare anumbeof recenpoliy developmesdiriviig the case toimprog enery
efficiengof residentlduildingsTheg include:

" the Pars Agreemeninde whit Austradi has commitiéto redue greenhowsgas
emissiagiby 26 to 28 per cerion 20(% leves by 203. TheAustraliaGovernmehgs
stated that it is aiming to overachieve on thaadaitgdt aims to reach net zero
emissionas soon as possible, preferably byA2060el by CE (2018)the domesti

challengis to achiee the® targes at leas cog ard energ efficiengis often citad as a
low (ar in sone case negative) cbapproaeto achievipgreenhowsyas abatement

the NationdEnergy ProductiyiPlan (NEPPJCOAG Energy Council, 20464 ses
atargeéofimprovipA u s tsenerly proaluctiviby 40 pe centby 209 on 2056
leve$ ard include anumbeof measureto redue the energ use of the residentla
buildig secta.

the Trajectorfar Lav Energ Building(COAG Energy Council, 2020h ses aplan
toward zeo energ (ard carbon) regdbuildingfar Austradiard identifis
opportunidar the buildig sectorThe Trajectgrsuggest anumbeof targetd
buildig policie toimprog the energ efficiengof existig buildingin Australia.

The compositioof the nd impad s given in Figures.6. The cog of makig the upgraded for
bot rentéprovideyard for Housig ACT 8 are the largescostsReduceenerg coss are the
largesbenefiby asubstantianarginReducd wholesalenerg coss represetrthe buk of the
benefit of the policyrepresenting betwdefa performammptionsard 6.6times (fa R5
insulatiooptionslarge than the othe benefé combined.

Heal benef@franreducd energ productiofran blak cod ard ges powe plantslargey
attributablto NSNresidentare nd showphowevethe are large) negligilelcompargwih
theotheimpacts.

6 See for instance, the COMBI project in Eurcpé:
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Figure5.6  Composition of net impacts
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Source: ACIL Allen

Phasein periods

The ng impac associatéwih the fouryea phasen variatiogiof the poliy optios are slighy
bette than the twoeyea phasén versionsGiven the optios cove rought the sane numbeof
upgradeghe additiondeneficoms franslighyf delayig coss in the cas of the fouryea
optionAt athreepe cent discoutrate the slightf longe phasenimprovethe ne impact by
betwen lard 6 pe cent Becausthe majontof tenanciefar privat renta are re-signel eah
yearwih afar fewe in ead yea followinghe longe phasenimpac only afew properties
Onl asmadlproportioof leass are longethan three years

Sone additiorgropertiesvhit are na compliarwit the proposg minimm standardswil
ente the renthmarkeead year Theg wil creag ad | -0 a fupgéadeead yea afte the
phasén periogdas capturdin the remainigyeas of the tenyearcohar(ard inb the future).

5.2.1 Tinme profilke of impacts

Thre time profid impadt can largef be separateginb three periods:

& Theupfroninvestmerin meetig minimmstandeds throuf upgradigrenthproperties
Thgreporincludethe modelléresuk of atenyea cohor(2022031)Inrealityasmdl
numbeof propertiewil continato be upgradéead yea as they ente the rentamarke
for the fird time Ths numbewil be slightf highefor the heatersas olde appliancewil
neel to be replacd mok often

d Themiddd periodwhit large} is defind by reducd energ coss and ongoig
administrati@rd enforceménostsGiven coss are lovard benefgt are high this perial
iswhenthe nd benefttlargef occurThe lengh of thi perial is defind by the lifespa of
the upgradesrhg variel fran 25 yeas (ar more) fidnsulatiario aroud 12 yeas for
heatig appliances.

0 Thetal periogin whid the upgradebegn to bre& dow ard wil requie replacemenths
perialis similaylaroud ten yearswhit reflect the tenyea cohormodelled.

The time profik of impad for the insulatiooptios is given in Figures.7 ard the time profik of
impad foar the heateoptiosis given in Figured.8.
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Figure5.7  Time profile of impadatssulation options
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Figure5.8 Time profile of impacteater options
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The time profié of impadct for the performarmptios are given in Figures.9. In additia to the
three period describéabovethee is asecod perial of capitacoststo replae invertesto
allavoperatioof the sola photovoltasove ther ful lifespaywhit occus afte the fird ten
yearsThe performamemptios inclué arang of upgradesvit adifferetlife for eat of tho®
upgradesvit appliancebreakig dow earliestfollowd by moe longetived upgradeshe
peria ove whit the upgradedepreciatand breakdomis therefa moe staggerard
smoothethan eithe the insulatioor heate options.
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Figure59 Time profile of impagterformance options
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5.2.2 Energy and ervironmentlimpacts

Improvemesin the energyefficiengof the housig stod wil redue the energ usag ard
therefarhawe ervironmentaenefitsThe 3-sta performammptios hae the greatetsreductio
inenerg use (ove 7,00 petajoukeove the period)insulatioperformrelativgiwell reducig
the energ use requird for mary propertie§ e heate and performammptios hawe the
capacitto substit@tore energ use for anotheenerg use to decreascostswithotinecessayil
decreasoverdlenerg use Thetotd chang inenerg use is given in Figures.10

Figure5.10 Total change in energy use, lifespan of analysis
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As notel abovethe numbeof rentdpropertewhit are upgradéunde ead minimm

standat varie significantlit is important to note that the options each have diffemnt effect
the annual energy savings, which are further modified by thespalaieéfth upgrade.

The amoutof energ use reducd pe upgrad far ead optim is given in Figurés.11 The totd
changinuse associatéwih the heateard 2-sta performamwmptios is lowrelatie to the
insulatioor 3-sta performarmptios as far fewe rentdproperteare upgradebut the energ
chang pe upgradis reasonapkimilar
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Figure5.11 Energy change per upgrade, lifespan of analysis
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Domestiuse of naturbgas ard firewod contributeto the greenhowsgas emissiasifar the
ACT Giventhe ACT offses the greenhouesyas emissionframits electricjtuse saving of
electricjtdo na avod greenhouwsyas emissiosi(thouf woudl save mong on renewaklenery
offsets)

Asillustratein Figurés.12, the greenhousgas emissiosithd are avoidd frangas witi the
upgradeare far large than franfirewoodjiven gasis amoe prevalerhed sourceln line wih
the energ savingsthe 3-sta performammptio avoid the mo$ greenhowsgasesfollowd by
the RS insulatiooption.

Figureb.12 Avoided greenhouse gas emissions, lifespan of analysis
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5.2.3 Distributionbimpacts

Asis standat practicgthe costbenefianalys of the scenari®far aminimm performaec
standai far rentdpropertein the ACT was undertakefranthe perspectaof the broadeACT
communifyih impac tha ar transfexbetwer stakeholds(sut as betwer the
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governmeiard householgdbetwer tenarg ard rentdprovidersard betwer househo&tha
undertdoan upgrad ard tho® tha did no) nettd out Neverthelesisis importatrto conside
the implicatiaof sone of the® transfeson stakeholdsr

Impacs on tenants

Tenargwil be mac bette off by ead of the propose poliy optionsThey wil benefiprimami
franreducd energ costsard to sone degre by improvehealh ard wellbeingr'te effet on
the® househofds measurdusirg the retalienerg costsrathe than wholesalenerg and
avoided netwar&stswhit leae them bette off over ard aboe the avoidd resourecost The
differenebetwenrthe retdienergy costad thewholesalenerg and avoided netwoolss
are transferieto othes in the community

Tenargwil likey pay forsone (and potentially in some calipéthe benefitreceivd through
additioriaentto pay for the cost of the upgradesesentativef bohtenarg grougard
rentaprovidegroup acknowleddéehd this woull likey be the case (see sectio E.4.2, ard
abouw 56 pe cert of tenarg who respondgto the surve sad they woull be prepareto pay
sone portio of the energ saving asincreaserert (see sectio F.9.

The effecs on tenantswit ard withouful cog passthroug is show in Figures.13

Housig ACT indicatéthee was no capacittoincreasrens for pubk housingard hene no
cog passthroug is possild for pubke housig residentsThe result shavtha even wit ful cog
passthroughtenard are let bette off overall.

Figure5.13 Total impacts on tenants and rental providers
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Source: ACIL Allen

The averagimpad for eat affectd tenabhousehdlare givenin Tables.2. Theg are
presentwit no cog passthroug of the ne coss to rert ard wih ful cog passthrougtithe
total cost of the upgrade is passed through as increases in reiWihvao ¢odglass
throud of the net coss to rent the 3-starperformarcstandat has the mog significarbenefifor
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tenarg as it has the greatetsreductioof energ use on ape upgrad basisThe heateoptio
providethe lowesbenefito tenahhousehokbn ano cog passthroug basis.

Howevett is likey tha mauy privag rentdprovideswil pas throu sone or al of the coss of
meetig minimm standarslas rert increasgove the life of the upgradd_ookig at the tenam
househdlimpact wih ful costpas throu suggesttha even wit ful cog passthrough
tenamhouseho&in privag rentdpropertewil stil be bette off Whe the® coss are included
the tenahhousehdlbenefthe mos franan RS insulatiominimm standat ard the leas fran
the heatepptia.

Tables2  Averagtenamnhousehdlimpact

Wih no cost
passthrough Wit full cogt passthrough
($ NPV) ($ NPV)

Scenario Upgrade costsor private rental

Tenanbenefi providers /ricreaginrent Nd benefit
a)InsulatioR3- 2 year $8,914 -$2,070 $6,844
b)InsulatioR3- 4 year $8,825 -$2,032 $6,794
c) InsulatioR5- 2 year $10,819 -$2,388 $8,431
d)InsulatioR5- 4 year $10,712 -$2,349 $8,362
e)Heater 2 year $8,162 -$3,189 $4,973
fyHeater 4 year $8,042 -$3,174 $4,868
g)Performancastar- 2 $10,566 -$4,650 $5,916
year
h) Performancastar- 4 $10,612 -$4,635 $5,976
year
i) Performancgstar- 2 $13,813 -$7,531 $6,282
year
) Performanc®star- 4 $13,900 -$7,506 $6,394
year

Note The valus inthe tabls are the net presetvalie at a3 per certdiscoutrate The resubs are averag@ove al households

Note: Individual upgrade costs will vary significantly between rental properties. Further, Class 2 propgnifesaatty ge
cheaper than Class 1 properties. More details on data and assumptions regarding upgrade costs are Bvailable in

SourceACL Allen

The resul for individudnousehotdwil valy dependion:

& theinitidconditioof the propestpria to upgrading

& theproportioof the ne coss tha are pas®d throug to rert (thd is, no cog passthrough
partihcog passthroughor ful cog passthrough)
& whethethe househdlisin publ or priva¢ housing

& thenatue ard expens of the upgraderequired.

Government subsidy

It is possibleard even likelytha sone tenahhousehotdwill benae worseoff overalunless

the regulations and associated government programs prevent or redinceugistpass
rentersHowever, as noted in sedtibr the ACGovernment provides several programs which
help manage enestficiency improvements or assist withogstabsidy does not increase

or decrease the net value of the program at thewitent@wsl. It is just a transfer from the
government to widual households. The costs and benefits of the program remain the same

Minimum standards for residential rental propert ies Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

To illustrate how an $800 subsidy would affect the impacts onTahleeBotgdicates
Tableb.2 with the subsidy applied. Importantly, a subsidy has the potential to help both rent:
providers and tenants:

0 A subsidy wiklp rental providers with upfront costs. The burdedrohtredsipis a
particular concern for rental providers, particularly for those with the least capacity to [

d A subsidy has the capacity to lower the increase in rent passed thrsyuigicreatsEngnt
the net benefit to tenants even with full cost pass through.

Tableb.3  Average tenant household impétit $800 subsidyrental providers

Withno cost
passthrough With full cost pasthrough
($ NPV) ($ NPV)

Scenario Upgrade costs for private renta

Tenant benefit providers / increase in rent Net benefit
a)InsulatioR3- 2 year $8,914 -$1,270 $7,644
b)InsulatioR3- 4 year $8,825 -$1,232 $7,593
c) InsulatioR5- 2 year $10,819 -$1,588 $9,231
d)InsulatioR5- 4 year $10,712 -$1,549 $9,163
e)Heater 2 year $8,162 -$2,389 $5,773
f)yHeater 4 year $8,042 -$2,374 $5,668
g)Performancastar- 2 $10,566 -$3,850 $6,716
year
h) Performancastar- 4 $10,612 -$3,835 $6,777
year
i) Performancgstar- 2 $13,813 -$6,731 $7,082
year
j) Performancstar- 4 $13,900 -$6,706 $7,194
year

Note: The values in the tables are the net present3pkrecahadiscount rate. The results are averaged over all hous

Note: Individual upgrade costs will vary significantly between rental properties. Further, Class 2 plsopiemiéisaartyge
cheaper than Class 1 properties. More details on data and assumptions regarding upgrade costs are Bvailable in

Source: GIL Allen

Impacs on privae rentd provides and the rentd market

Impactonrentaproviderare afunctia of the capithcoss of the upgradeghe increasa
maintenaeaoss associatkwih the upgrade(whee applicablefhe tax benefitsand the
proportioof the ne coss tha can be passedhroud to tenarg inthe fom of increasérents
Accordinglthe sane investmdiin ceililg insulatiowil hae differenimpact on two differen
rentdprovidersThe totaimpad on renthprovidexwit and withoticog passthroug are given
in Figures.13 Ths includsthe upgrad coss to rentdprovidersvit ard withoticog pass
through.

Giventhe extremgllovvacangrates 8 abow09 pe cenithe lowesof ary capithcity & the
ACTrenthmarkei s a Gmoasrekleltedr swh e r e stroegarinegdtiatipgrpesiidng e r
Accordinglyhe degree of casissthroughwil be predominagjoverne by the responsfram
rentaproviders
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Impacs on rentd returns

Theimpaaonrental returns €las 1(houg or townhouse) d€las 2(unt or apartmeint
for mediarert ard media houg prics are givanin Tables.4 ard Tableb.5. The analys
provide agenerbpictue of the scaé of the impaton rentéreturs far agenerbpropertyThe
result assure no cog passthroughr hey assesseéthe impatof the insulatiostandad on
rentdpropertigto be in the orde of $1® pe annumor aroud $2 pe week.

Tables4  Impadonrentdretunfa Clas 1properties

Scenario Annud cost Pe cent of weeky Totd cost as aper cent
median rent of median propery

valwe (chang in rentd

return)
Insulation R3 $133.72 0.45% 0.17%
InsulatioR5 $163.82 0.55% 0.21%
Heater $274.15 0.92% 0.35%
Performancestars $347.60 1.17% 0.45%
Performancestars $589.24 1.99% 0.76%

Note: Phasa rates do na impatthe rentaretun forindividuaentaproviders

Noe 2: Assumptisanderlyimithe analysigdoldig periali 10 years; margirtax rae includigMedicalewi 39 pe cent;
discoutrake 4pe cent.

Noe 3:Daa underlymanalysisviedia Clas 1houg prie - $780,00Gnedia 3bedromhoug rens - $50 (CMTEDD, 2021)

Not 4: Tte analysiprovidd in ths tabé is generkin natue ard nd representaéwf ary individuaentépropestinvestoit is na
intendd or suital# to be usel for individuanvestmemlecisions.

SourceACL Allen

Tables.5 Impactonrentaretun for Clas 2properties

Scenario Annua cost Pe cert of weeky Totd cod as aper cent
median rent of median propery

valwe (changinrentd

return)
Insulation R3 $67.95 0.25% 0.14%
InsulatioR5 $77.61 0.29% 0.16%
Heater $149.76 0.55% 0.30%
Performancastars NA NA NA
Performanc®stars $314.44 1.16% 0.63%

Note: Phasa rates do na impatthe rentdretun forindividuaentaproviders

Noe 2: Assumptisrunderlymthe analysis: Holdiperidi 10 years; margirtax rae includig Medicarlew i 39 per cent;
discoutrak 4pe cent.

Noe 3: Da underlymanalysis: Medi€las 2unt prie - $500,00 (Allhomes, 202 media 2bedromunt rens - $52
(CMTEDD, 2021)

Not 4: Tte analysiprovidd in thi tabé is generklin natue ard nd representaéwf ary individuaentépropestinvestoit is na
intendd or suital# to be usel for individuanvestmemlecisions.

Source: ACAllen

Theresukin Tableb.4 ard Tableb.5 indicas tha the minimm standat optios are unliket to
ha\e sizal# impact on the rentéreturs for al rentdproviders e impactsassumigno cog
passthroughatre likey to be maginafa mog investordHowevethe impac may be materib
for sone rentdprovideswit alreagt low rentéreturnsor for tho® wit low propestvalus
whit requie the mos extensivupgradigto med the minimm standards.
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These results d&rased on the average net present value upgrade costs per unit (inclusive of
inspections and rectification costs as required) for each scenario of:

0 insulation R3 $2,070

insulation R5: $2,388

heater: $3,189

performancesar: $4,650

performancéstar: $7,506.

More information on upgrade costs is included B.3eatibare sensitivity tested in section
5.4.5and sectiob.4.6

o Ox ox ox

Duriig the stakeholdeonsultatigprocessseverbgroug identifid tha unexpectbarg capitha
outlag (fa examplehaviig to upgrad the insulatioof arentdproperty) mau unbearabl
shorteimpressureon sone rentdproviderExampkewek given by groug representyred

esta¢ agend ard financibadvisa@tha sone rentdprovidermay be unakbé to affod existig
unexpectemaintenamracoss 8 ard tha furthe coss woull pus sone rentdproviderino
mortgagstressTHhs is likely to lead to some rental providers selling their propertias which
is likely to result in the property being upgraded to be nefficiengngglemolished and
redevelopedihether it is purchased by an investor or an owner occupier.

It was notel by severbstakeholdein separaworkshagpthd thee are anumbeof potentigfl
beneficlampad for rentdprovidersvhit can positivglaffet returs far rentdproviders:

0 Greatetenanretentinincomfortabhouss’i for instancgenarg wip cone fran othe
area wio are unfamiliawih C a n bselimed afi@ choos to mowe tenancigafte the
initidlea® perid to fird amoe comfortabhome.

d Greatesecuritofincore’i for sone rentapropertiesmprove energ efficiengwil resu
in reducd bilk whit has the potentido alleviatéfinanciallgtressd househdlbudgets
As aresultfor sone rentproviderghey wil secue moe relial®@ rentdincomes.

& Capithappreciatid investmesatnthermbcomfdrard energ efficiengmale propertie
moke appealigto buyersAs aresultsone rentdprovidexwil garnesone capita
appreciatidfraninvestmestn the progerty.

Respons from rentd provides to minimun standards

ACL Allen askel rentdproviderhowthey woudl respod to minimm standarslon ther existig
renthpropertiedt is important to note that they were asked before details on the proposed
standards were available, inclogliogthe potential costs and bemedits knowiite

majorit (59 pe cenj sad they woullincreasthe rent The next largesgroy (21 pe cert) sad

they woull remowe the propestfranthe markeard sel it 8 to eithe anotherentaprovideor to

an owneoccupietAbou 16 pe ceri sad tha nothig woull chang unde the propose
minimmstandardsAfurthe Spe cert sad they woull redevelpthe propestor anotheoptio

(se= Figures.14).
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Figure5.14 Reported response of rental providers
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m [ncrease the rent
Remove the property from the rental market and sell it
m Remove the property from the rental market and demolishiredevelop it
m Other

Source: ACIL Allen

Of tho® wio said they woull increas rerts, the majorit (77 per cent) sdithey woull pas
throub the additionaod inwholeAbow 17 per cetwoull increasrens by less than the
additionaostseffectivglsharig the coss wit tenantsFive pe cert sad they woullincreas
rens greatethan the coss of ary requird upgrade(see Figures.15).

Figureb.15 Rental passthrough for rental properties

0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

Less than 25% 25%-50% m50%-75% m100% mGreaterthan 100%

Source: ACIL Allen

Interaction with existirg regulation

Stakeholdeconsultghighlightktha the Residentid enanceAmendmeéd (2019woutl
inhiltithe capacitfar rentdprovidesto readit passthrouy coss totenard (see sectio E.4.
The curretrentlaws limt the capacitfor rentdproviderto increas rens aboe aconsume
prie indexbase formulaThe lavs wee acknowleddes difficulto navigat ard had to
interpred forrentdproviderard tenarg alike

The changeunde the ResidentidenanceAmendmeid (2019, howevemwil na preven
rertincreasgon existig leass aboe a prescribeérate which iinked to the Consumer Price
IndexWhié rert cannobe increasgabove the prescribed dateqy the tem of an agreement
rentdprovidescan appy to the ACT Civiard Administraév ribung(ACAT) faertincrease
abowe the prescriletamounat the erd of atwelvanonh peria for existigleasesUndethe
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Residentid@ enanceACT (1997)ACA canrecognis fougoing§ fihe vale of fixturs ard
good supplid by the lessoas pat of the tenanay  déhe vale of any wok perfornabor
improvemertig rentdpropert®in approvipexcesserert increases.

Fa newrenthagreementsentprovidercan propos ary rert they like so lorg as tenarg
agreelfmary d ifnadmos$d of the upgradewil be triggeréd by newvrenthagreemesaturilg
the phasdn periogthe provision limiting rent increasesResidentdenanceAmendmeén
Ad (2019 wil na apply.

Grouprepresentijrentaproviderindicatdtha changeto taxatia hawe aloimpactéreturs
to rentpropertin recemyearsThouf the interactiowith tax conditiaagenerh Itwill vary
considerabfmongst rental providers based on theiromnrstances asud party addressg
above.

Impacs on the rentd market

The impact on the renthmarkéefranthe proposeé standarsiare animportairconsideration
Canberrhas vacangrates of 0.9 per centthe lowesof ary capitbcity (CMTEDD, 2021)
Tenargwhoresponddto ACLA | b seirmgdndicate hav difficulit can be to fird renth
propertie$0 pe cert of respondessad it woutl be impossiblto fird an equivaldmenti
propestto ther currehdwellig within ther budgetafurthe385 pe cert thoughit woutl be
difficultOny 115 pe cen of respondasthoudpt it woudl be possila to fird an equivalémentd

property.
The ful extenof the impac on the renthmarkeis beyod the scog of ths reportHowevethe

analysi of rentareturnsaboveas wel as the surve result suggestha the propose standarsl
wil na drive the majority entaprovidesto withdrevther propestfranthe renthmarket

Whik sone rentdprovidermay choos to sel thef rentpropestto an investowo woudl
prefelowe returs wih less risk othe rentdprovidermay sel ther propestto a new owner
occupiewhid may or may also relieve demandt@rentamarketAportio of rentdprovider
may demolilsan existig lowenergyefficiengrentdpropest (fa examplean exgovernmed
serishouginC a n bsoldersubdrbd illustratein Figures.16 ard replae it wih severh
new energiefficienproperties
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Figure516 4 00 s egroiveise Ofi epxr operti es common

BT ET H

Source: ArchivesACT(@iee, 2017)

Inary casetheeis no obvioaimpatpathwgawhit woull lead to asmallehousig stokin
total(supplynithe ACT, especially in the rental mérkiebud the propose standarsicoud

o

n

Cc

conceivaplncreasdemad or increasrert (priceps a result of creating rental properties which

provide more benefits to tenants

The proposé standarsimay hawe implicati@Tor the renthmarkebeyod tho® properte
whit are forcel to upgradeEnergyefficiengarnd thermbcontrbis adesiralel elemetof rentd
propertieAccordinglif can attrat apremiminthe marked tenarg may be willimg to pay
moke far an energ efficienpropertyAs lowe energiefficietpropertieare improve, it may
decreasths premimsomewhafccordinglgone of the rert increasefor tho upgrade
propertiewil be partiajl offsé by rert decreasein othe& propertove the longterm

Mok researcwould beequirdto propeylanalys ard preditimpact onthe A CSrénth
market.

5.2.4 Understandigdistributiondimpacts

It may appeaodd tha some athe minimm standarslarepositie at ahousehdlleve butmay
benegatig at the economyvideevel It woull seen naturéthat if the sumof benefi is positie
fortenarg @ ard possilylneutrbéfor rentdprovidexd tha the optios shoull be positie for
socief overall

Howevein these casdéi®e vale of energ saving foar tenard is greatethanthe resoure
savingto socief overallFixel netwdt coss ard energ retalicogs stil neel to be recovergby
energ retailersTherebyalarg patofthet e n bamefiis aresulof atransfebetwen
individuald fransocietas awhot to tenantsSimilarlytax deductiastfor rentdproviders
whi® hep amelioratupgrad costsare exact} offs¢ by tax losse to the res of societyThs is
illustratein Figures.17.
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Figure5.17 Redistribution of costs and benefits
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SOCIETAL
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investment

Note: The scale of impacts are illustrative only.

Source: ACIL Allen
The energ chargetha are reducd far tenantsbut whiddo nd resulin coss beimg avoided
ar transfeed to othe@ energuses d eventho® who hae nothig to do wit the minimm
standarsld throud higheenerg pricesThe benefito tenarg is exact} offsé by increase
coss elsewher@ hs type of transfeis callel apecunigrexternalityn modellipthe net
impactghi transfeat an economyvick levé is accountéfor by usirg wholesalenerg price
and avoided network c(asteiproy for avoidd resoure costs)whitis wty it is used inthis
CBA.

Whig it istrue tha tenarg can be mack bette off and rentdprovidesrcan be let no wore off
thisis becaus alarge pat of this benetfiis transferigto the red of societyBecaustheimpat
analysihas to consideal na impactgncludigthe® transfersat the socief level alarg pat
of the benefito tenard mug be offsé¢in headlia ne presetwalie resuls when assessigthe
polig overall.

5.3 Nonmeasurald benefis

As notel abovein additia to the impact quantifiein the CBA of the proposéminimm
standardshee are anumbeof otheimpacdt (boh coss ard benefits) associadteih enery
efficiengi boh privae ard pubit tha cannbbe quantifiédue to alad of existig estimatefor
the Australiacontex({Theg multipd impad wee mappdin ou reporAssessmeframewar
for the Multid Impact of HousehdlEnerg Efficieng(2017)see Figures.18 ard inclue the
impact of energ efficiengon:

0 healthardwellbeing

0 theenergsystem

0 theoverdleconomy
o}

othe participarbenefits.

7As noted in semt5.1.1 health benefits are partially modelled and are sensitivity tested, below.
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Figures.18 Energy efficiency impacts logic map

INTERVENTION Energy efficiency program implemented
HOUSEHOLDER Improved knowledge of Increased Improved positive
KNOWLEDGE energy efficiency empowerment and attitude towards
AND ATTITUDE behaviours and strategies self -efficacy energy efficiency
v v v
HOUSEHOLDER Reduced household
BEHAVIOURAL energy consumption e R

RESPONSE and bill savings

HOUSEHOLDER T ] :
FIRST ROUND property Reduced financial : Improved Reduced Reduced family tensions
IMPACT vaﬂl stress : physical health mortality and social isolation
. + E
HOUSEHOLDER :
SECOND  Reduced Improved sl Fewer days off :
disconnection d private health .
ROUND IMPACT costs et il work or school :
ENERGY fearaee i ...................... s
RETAILER Utility costs from Lower costs from
IMPACTS reduced energy reduced arrears and : .
consumption disconnections H :
: v
v v v
Reduced CO. Avoided health costs Reduced
SOCIETAL emissions - related to air ex;en[:fi?ure %‘i’.d"'fedl h Reduced humém ligeses Increased
IMPACT from energy pollution from on energy [ dpat . stsgrwces ag_ ecor;omlc employment
generation electricity generation concessions spending LS EpenCing outp!
Societal impacts from reduced energy consumption Public budget impacts Macroeconomic impacts
Note: impacts presented in a darker shade are, to date, underpinredbiaatiabegidence base than those in a lighter shade.
Source: ACIL Allen
Minimum standards for residential rental properties Regulation Impact Statement 56

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

Theg benefgare briefy discussein the sectioabelow.

5.3.1 Healh and wellbeing

Residenti@nerg efficiengactios canresulin anumbeof healthrelateimpactin additia to
the diret observablenerg savingsHeal ard wellbeigimpact can materialesthroud three
man pathways:

1. Improvéthermbqualigi whid reduce mortaltfran ha and cotl extremesas wel as
symptosiof arance of diseasgsud as respiratgrard cardiovasculdiseasesallergies
arthrii ard rheumatisnAlleviatioof chrorg thermbdiscomfocan als contribetto
imprové mentawellbeingdthe indiretimpad (o cobenefits)fohermbqualig tha hawe
been suggesieinthe literaturdu are na yet wellestablishi(IEA, 201%)clude:

lessendfamiy tensiosif installatioof energ efficiengmeasurgallove moe ares

of the dwellig to be heatedlessenigthe neead for the famiy to crovd inb asingd
heatelroom

reducd socidisolatinif energ efficiengmeasureredueo c cupant s 6t e mb
wih ther uncomfortabtonditions

improve socidcohesinard seng of communjitamon residents
higherates of schobattendance

healthidlifestyls

improveacces tolocdservices.

2. Improveindooairqualiy ard reducd dampnesi whit can lead toimprove physich
healthard reducd mortaljtard morbidity.

3. Reducédhousehdlenerg consumpticard bil savingi as notel abovereducd
spendigon energ as aresulof an energ efficienginterventiocen lead toreducd
financiestres amoy househokkexperienayenerg bil pressurerhgintun can hae
othe positie indireteffectsincluding:

reducd disconnecticosts

improvémentawellbeigd energ efficiengmay lead toimprove mentahealh ard
wellbeigoutcomethrouf reducigfinanciestres relate to high energ bils ard fea
of fallig in debt

reducd malnutritioard obesit if fund freed up franlowe energ bilk are used to
purchasbette qualiy food.

As notalin sectio 5.1.1the® potentibenefg are ony partiajl modelled.

5.3.2 Enery system

Asnotealinou 20T repor(ACIL Allen, 201&0erg efficienginterventiarean lead totangitd
benefi alomy the entie energ suppf chainif this consideratids taken inb accoutndurirg the
desig stageThe benefitfar energ providexinclue (Lazar & Coburn, 2Q1BA, 2015)

0 improvesystenreliability

0 enhancecapacitadequacy

0 betteabiliy to manag pe& demand

o}

opportunisdo defe generatmard netwdt infrastructeimvestmes{avoidd
transmissitard distributiminvestmestelate to the schera are quantifigin ths CBA)

0 reducd prie volatilitinwholesalmarkets.

Additiondenefd speciti to programmitargetig lowvincora or vulnerablcustomer(in ths case
househo&in publi housing) inclemprove abiliy to manag energ bills whi¢ in tun can
lead toreducd arrearsunpai debs ard collectiocoss far energ utilitiesTo the extemto
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whid the® coss are borre by the utilitiesthe saving can (in acompetite/market) dbassume
to ultimatglaccre to nonparticipasin the fom of lowe utiliy bills If hardshi or paymen
assistareprogramare funde fran generbtax revenugcog saving can be regardd as
societtbenefd (Lazar & Coburn, 2013)

5.3.3 Overdleconomy

Thee are two potentidmpact of energ efficienginterventieron the overdleconomy:

o) Pubb budgéimpactd energ efficienginterventiartan redue publ spendigthrough:
reducd expenditeron energ concessia(if househokreceivigenerg concessian
redue ther energ consumption)
reductiamin pubkk healh spendigdie to the heallh impact discussgéabove
reducd demad on huma service ard the justie systendue toimprove menth
wellbeigard reducd fami tensions.

d Macroeconominpactd the macroecononiinpadt of energ efficiengcove effecs
occurrigat nationainternatiohard regiondevelsEnerg efficiengmay resulin
changeln the overdleconomthroud two man source of impact:

investmereffect whit arie franincreasgexpenditeron energ efficiengood arnd

servicesvhit lead to highe productioin the® sectos but lowe productioin othe
sectas of the economy

energ demad reductineffecs tha operat throup reductio(cos savingshirelatia
to energyrelate expenditedeadig to increasgdisposablincone ard highe
businesprofits.

Theg two effect combingcan lead to changgin macroeconoenvariablesud as Gros
DomestiProdut(GDP)employmergnerg prices and the track balane (IEA, 2015)

5.3.4 Othe participambenefits

As notel by ACL Allen (20173 numbeof othe impact linkel to energ efficienghawe bean
hypothesisedu na ye robustl measured heg inclue the followig (Kenington, Wood, Reid,
& Klein, 20163EER Australia, 2017)

& Selfefficag (ar empowermentifes to the abiliy of individualto contrbthe use of energ
in the hone and the empowerméethd arise throup understanditor energ works
throug the use of knowledgéechnologor seekig the right assistancé&elfefficagis alo
relatel to confidereto tale actim ard contrbo nsdidwhid is closel linkal to wellbeig
ardtoresilience.

8 Communiengagemenefes to the extemto whit peopt are connectdto ther locd
commuryior areathrouy forméor informHinks ard the extemto whit they participatin
or fed connectto the life of thef communityf he impatmay be presenfor enery
efficiengprogramwitt acommunytfocus.

& Suppdrfo vulnerablpeoplerefes to the extemto whid peops are awae of ard abe to
acces socihsuppdroptios availala to them An energ efficiengprogranincorporatin
informatioon the broaderang of availald suppdroptios mayimprogp ar t i ciypant
toacces suppdrard addres problems

0 Levéard qualy of partnershipefes to the effectivene®f patnershipemergigfranor
supporigthby an energ efficiengprogramAn energ efficienginterventiomay brirg
togethedifferenstakeholdgroupswhichas aresultmay fom partnershigastiig pags
prograncompletion.
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0 Newbusinesopportunitiethis impatrefes to the extemto whid energ efficieng
programcan creag additiondusinesopportuniti¢hrouy demad for additioriaenery
efficiengard renewablenergy.

5.4 Sensitiviy analysis

Severkkey variablgare highy significarior the overdlresults\We hawe conductsensitiwt
analysifor:

the discoutrae

enery prices

climate impacts

the balane betwen energ efficiengard healh impacts

upgrae costs

o Ox ox Ox Ox Ox

maximmexpenditedimis (discussatbriefly)

Key variablehae beentestel to explore their importance teséts anprovide insights
regarding outcomes based on alternative prices or scenarios in future

5.4.1 Discounrate

The discount rate is a common rate, which is used to help compares fuitirgregzadtor

past impacts. It is important to compare all scenarios with the same diffe@ntt rate.
discount rates can change the results, particularly for scenarios which run over different ler
time.

Alowe discoutrak favous meastes wih longetembenefitd namel ceililginsulatign

whit has an assumelifespa of 25 years Ahighe discoutrae favous measurewih shorter
tembenefgd namel energ efficietheaterswhid have an assumelifespa of 12 yearsA
discussion of the discount rate and the choice to use a three per cent discount rate is giver
appendiB.3.2

Two commonly used discountar@easven per cent and ten per cent. The net present value fc
each of these (andtiveeper cent reference case) is giveied.6.

It is impaanht to note thastar performansendardptions become the preferred option at the
10 per cent discount rate.

Tables.6  Net present value at various discount rates

Heading NPV - 3%reference NPV-7%discount rate NPV~ 10%discount
discount rate ($ million ($ million)
a) Insulation R2 year $10.4 -$7.01 -$14.20
b) Insulation R3 year $1108 -$6.23 -$13.30
c) Insulation R2 year $17.2 -$4.45 -$13.51
d) Insulation R8 year $18.Q -$3.71 -$12.62
e) Heater2 year -$15.% -$16.83 -$17.31
f) Heater4 year $15.5 -$16.62 -$16.96
g)yzzrrformam‘sms $12.8 $12.90 $12.86

h) Performancestars

4 year -$1276 -$12.71 $12.6

Minimum standards for residential rental properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

Heading NPV - 3%reference NPV-7%discount rate  NPV- 10%discount

discount rate ($ million ($ million) rate ($ million)

i) Performancesgars- 2

year -$119.66 -$119.29 -$124.94

) Performancesfars 4

year $116.41 -$116.04 $121.16

Note: All scenarios are presented with a social cost of carbon calculated at 3 per cersedisitivityittesticofAhe social ¢
carbon is presented separately.

Source: ACIL Allen

5.4.2 Enery prices

Energ price are animportardeterminaiof benefg ard therefa resultsUsig wholesal
energ prica as aproy far avoidd resourecostsmany of theptios impos anet cog tothe
ACT communityfoweveit the househdlleve al optios are NPV{positie basel onretali
energ pricad whid are typicallypetwer three ard five times highethan wholesalprices

ThHsanalysifor energ price ains to answethe questin 6 wmud woudl the wholesaleneryg
prices hawe toincreas for aminimmstandarsipolig to bre& even to socief in costbenefi
term&6To answethb questin ascalafar wholesalenerg price was used to find the net
present value at various energy price increases (adr adhirgdiscoutrate) The result are
presentin Tableb.7 ard shavtha the wholesalenerg prices woudl need to be:

& about B5timeshigher for heater options to become net positive for society
& about 2.5 times higher-&iaBperformance options to become net positive for society
& about 2.7 times higher-&ia2performance options to become net positive for society.

All these ineases in energy prices do not change the ordinal ranking of the options, though
make a twgear phase in a preferred option at higher energy prices.

Tables.7  Energy prices sensitivity testing

Scenario NPV ($ milliord NPV ($ milliord)

energy prices 969  energy prices 1529

higher higher

a) Insulation R2 year $52.92 $77.68 $86.53
b) Insulation R3 year $53.19 $77.75 $86.52
c) Insulation R2 year $69.00 $99.07 $109.81
d) Insulation R8 year $69.14 $98.96 $109.61
e) Heater2 year $0.31 $9.54 $12.84
f) Heater4 year $0.12 $9.24 $12.49
g) Performancestars i }
2 year $5.72 $1.49 $0.02
h) Performancestars
4 year -$5.52 -$1.25 $0.28
i) Performancesars 2 $39.02 $0.33 $14.38
year
j) Performancesears 4 $35.22 $4.66 $18.90

year

Note: ABcenarios are presented with a social cost of carbon calculated at 3 per cent discount rate.
Source: ACIL Allen
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5.4.3 Climate change

The future impacts of climate chaegj#! subject to human responses and a great deal of
uncertainty. However, recent regeaath as the Intergovernmental Panel on Climate

C h a nxehAssessmdreit (IPCC, 2028) hashighlighted that the effects a@ntiag
moreclear andre likely to be worse than previously expected. As diBcLidsbd imay

these impacts are accounted for camdifateint social costs of carbon.

Tableb.8 shows the impaxt the net present value of

d 5 per cent social cost of cdrasad oaverage impaatdth 5 per cent discount rate

0 3 per cent social cost of cdvased oaverage impadteference case) with 3 per cent
discount rate

d 6high impacté 3 per c e Wpercentilecofimpactsovihs3t o
per cent discount rate

None of the alternative social costs of carbon change the ordinal ranking of the options.
Table5.8  Carbon price sensitig@sting

Scenario NPV-5 per cent socia NPV-3 per cent SSC NPVJ high impact 3
cost of carbon /5 pe reference case/3 pt per cent SSC/ 3 pe

cent discount rate cent discount rate cent discount rate

(% million) ($ million) ($ million)
a)lnsulation R2 year -$8.00 $10.4 $51.27
b) Insulation R3 year $7.24 $1108 $51.81
c) Insulation R2 year -$5.40 $17.2 $67.16
d) Insulation R8 year -$4.66 $18.0 $67.63
e) Heater2 year -$19.02 -$15.6 -$3.33
f) Heater4 year -$18.89 -$15.6 -$3.33
g) Performancestars -$14.45 $12.8 $7.79
2 year
h) Performancestars -$14.32 $1276 $7.57
4 year
i) Performancestars- 2 -$128.46 $119.66 -$53.71
year
jjeF;?rformancesﬂars 4 -$125.55 $116.41 -$49.84

Source: ACIL Allen

5.4.4 Healhimpacs vs energyefficieny savings

The healhimpadt versis energyefficiengsaving are discussginsection 5.1. 1 The tradeof is
highy complexard na easiy quantifiedn the reference case scenarios, the only health impacts
guantified are from particulates from domestic gas burning.

Theeisuncertaigtregardigthe healh benefg of improvethermbcomforthousehdl
preferencqthe degre to whit they prefeimpovel thermbcomfdrand the degre to whit
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they valwe energ cod savingsrd the marginkrae of technidesubstitutiofor ead
househoRiThd is:

0 Itisunknowhowwel renthpropertiecan tradeof thermbcomfdrfor energ savingsitis
even moe complicatkgiven behavioutahoices

0 ltisunknowhowthe tradeof varia betwerrentaproperties.

0 ltisunknowhowextensihealh benefgwoudl be if tenarg wee to tale al benefg as
healh ard comfortrathe thah as energ savings.

0 Itisunknowhowtenars preferereuncertaihealh benefgrelatie to ready realisakel
energ savings.

Accordinglyeightighealh benefithighy relatie to energysaving introducgmary unknows
ard uncertainties

To test the scenario wiaireenefits are taken as improved health qestimazbased on

the New Zealand Heat Smart Prog(@rimes, Denne, & Howdleapman, 2012)ve been
usedsee Appendix B) this case, engrgse remains the samthe rebound effect is 100 per
centd that is, there are no carbon offsets, network savings, energy savings, or renewable ¢
offsets avoidethis replaces one benefit (health) for six others, including one type of health
benefifor two otherBhe result is showit &bleb.9.

Table5.9  Headline results, health impacts only

Option modelled Benefitcost ratio (BCR  Net present value (llion)

a) Insulation R2 year 0.14 -$46.57
b) Insulation R3 year 0.14 -$45.52
c) Insulation R® year 0.12 -$53.45
d) Insulation R8 year 0.13 -$52.35
e) Heater2 year 0.10 -$34.15
f) Heater4 year 0.10 -$33.94
g) Performancestars 2 year 0.04 -$23.02
h) Performancestars 4 year 0.04 -$23.05
i) Performancessars- 2 year 0.04 -$202.94
j) Performances@ars 4 year 0.04 -$201.48

Note: All scenarios are presented with a social cost of carbon calculated at 3 per cent discount rate.
Source: ACIL Allen

Sensitiwttestiig of healh impacinvolvetwo changesTte fird is to substitetal energ cog
saving far healh benefitghe secod is to ted the breakevepoir for healh benefitsGiven the
uncertaintsaliscussgabovethe resul ate highy speculatefthd is, the feasibiltof the two
constraisis highy uncertainY e sensitiwttestiig is given in Tables.10 The resuls can be
interpretias & @l the househdlenerg saving ate receivd as heallh benefi (i.e noenerg
efficiengsavingshealh benefg woull hae to be X per cert highethan estimatetin the centra
C a sSg for instancdar the R3 insulatiooptios to bre& even for societythe healh benefi
woudl ha\e to be sixtimes large than we estimad themto be when househokteceie al energ
benefd as healh benefg (i.e when energ bil saving are zero)

8This is further complicated by reflecting heterogeneous ratessobtgithioicgreflecting variable
conditions in rental properties), uncertainty regarding the realisable health benefits of improved ther
comfort due to human behaviours, consumer preferenceqn@nbiadtlconsumption (with associated
behaviouralise s, such as o6irrational di scountingdé o
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Table5.10 Breakevepoir for healh benefits

Scenario Breakeva poirt for healh benefis dincreag

relative to assume healh benefis with no
energ savings

a) Insulation R3 year 6130

b) Insulation R3 year 605%
¢) Insulation R2 year 705%
d) Insulation R8 year 696%
e) Heater2 year 932%
f) Heater4 year 935%
g) Performancestars 2 year 2149%
h) Performancestars 4 year 2153%
i) Performancesars 2 year 2569%
) Performances@ars 4 year 2560%

Note: All scenarios are presented with a social cost of carbon calculated at 3 per cent discount rate.
Source: ACAllen

Giventhe degre of uncertaintyhese scenarios are highly speculdaboe resuk are
intenddto illustrag boh howuncertaihealh benefg are and hawv speculatéthe healh
benefgwoull hae to be to male the propose optios preferré rathe than dispreferrédwithout
energy savin@a contrassto pubk heallh measurewhid are far moe certain)Thoughas
notedthe benefgt shoull be understabas alowe bouml estimate.

5.4.5 Upgrae costs

The breakeveanalysi for upgrad coss ains to answethe questind v imud woudl the coss

of upgradehaxe to decreasfor aminimm standarslpolig to bre& even to socief in cost
benefitermdor all scenarRifgo answethis questin ascalafar upgrad coss was useal to fird

the breakewvepoin for ead scenad (whee NPV is zeo wih athreepe cert discoutrate) The

result are presentein Tableb.11 They show ththtupgrade costsoulcheedobe:

& about6per cent lowtar heater options to become net positive for society

& aboub2 per cent lower 3star performance options to become net positive for society
& abouf’7 per cent lower 2star performance options to become net positive for society.

All these decreases in upgrade costs do not change the ordinal ranking of the options.

Tables.11 Breakeven point for upgrade costs

NPV ($ milliord NPV ($ milliord NPV ($ milliv) &

upgrade costs 47%  upgrade costs 152% upgrade costs 172%
Scenario lower lower lower
a) Insulation R2 year $22.11 $23.36 $29.56
b) Insulation R3 year $22.67 $23.90 $30.07
c) Insulation R2 year $32.69 $34.31 $42.43
d) Insulation R8 year $33.17 $34.78 $42.84
e) Heater2 year $0.40 $2.10 $10.59
f) Heater4 year $0.26 $1.94 $10.35

g) Performancestars

2 year -$4.98 -$4.12 $0.16
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NPV ($ milliord NPV ($ milliord NPV ($ millig) 6
upgrade costs 47% upgrade costs 152% upgrade costs 172%

Scenario lower lower lower

h) Performancestars

4 year -$4.94 -$4.09 $0.15
i) Performancesars 2 $9.65 $0.71 $52.49
year

j) Performancestars- 4 $7.67 $2.59 $53.89

year

Note: All scenarios are presented with a social cost of carbon calculated at 3 per cent discount rate.
Source: ACIL Allen

5.4.6 Maximmexpenditug limits

Upgrad coss far the performarmstandarsiare highy variabl@cross the rental housing stock
The cosstoreat a 2sta or 3-sta performarmcstandat are difficulto preditfor an individua
household’te centréresult hawe bean estimatéwithotimaximom expenditedimitsincludig
maximmexpenditedirits in the poliy woudl mean the the wors performuprentépropertie
woudl be limitel in the degre to whit they woull hae to male upgrades

Fa aperformandeasel optiopnmaximonexpenditadimis coutl hawe asignificarimpaton
the result franthe analysisTre bass for the upgrad coss usel in the modelligof the
performamrmption ar describeéin AppendiC. The distributimof assume coss for upgrade
to a 2sta performamstandat are givenin Figures.19

Figureb.19 Distribution of costs to upgrade to 2 stars
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The assumed costs foistaBperformance standard are givigiieb.20
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Figure5.20 Distribution of costs to upgrade to 3 stars
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Amaximonexpenditadimt woudl likey decreasupfron capithcoss of the performaiec
options butil alo decreasther associattbenefitsThe effecbf amaximin expenditedimt
has na beaen modelledHoweveralimt has the potentildo amelioratthe impact onrentd
providexr(particulartho® wih the wors{performupproperties)
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Implementatio n and
review

Ths chapteprovidsguidelingfar the implementatiard revievof minimmenerg efficieng
standarsifar residentlaenthpropertiedt coves an approdeto administrati@nd enforcemén
of minimm standardsncludig consideratismotel by stakeholderk discussepotentia
supportgpmechaniss(nd includd in the impatanalys or coe options)Finallyit provide a
roadmpafor revievof the programs.

The recommendats inthi sectio generallgppy equall to al optios presentedn severh
casesthe recommendat&pertai on/ to aperformamrmptionand are indicaté as such.

6.1 Administratio and enforcement

The implementatiof the proposé standarsiwil be acrossagenyg responsibilitiZlemerstof
the implementatiand the responsiblpartis include:

d Providiglegislatevdraftig and supportopmaterialavhi@ wil be the responsibiiof the
Directorat&upportmmmeasuredescribein sectio 6.2woutl al be the responsibiiof
the Directorate

& Enforceméand compliangavhitt maybe the responsibifiof Acces Canberravhid
alreag provideinformatigservice ard compliaremechanissin relate areas.

d Housig ACTwhitiwil hawe the responsibifito asses ard managits pubit housig
stockard male upgradeas appropriate.

6.1.1 Compliane and enforcemenmechanisms

Compliareds the responsibiliof rentaproviderdn sone casespropestmanagemay be abe
toinfomard suppdirentaprovidesto mee ther obligatiunde aminimm standatd for rentd
propertiesStakeholdenssertd tha propestmanagershoud na be assumeto be primary
responsibfor meetig the standardS hey wee of the viewtha informingeducatigard
supportiprentdprovidershoud be the responsibifibf government.

Complianetriggers

Compliaracouldoe requird far al rentpropertigat the stat of anewleaseor at the erd of
the phasen periogwhicheveeome first(this was the assumption modéllesihatively,
compliance could just be required by the end ofihgpliadRenthprovidercan readi}
ascertaifor themsehswhetheaheateis requird or throup an assessmeim the cas of
whethean insulatioupgradis required

Unde aperformamstandardentaprovideywil neal an assessmeénisirg the scorecattype
measure.
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Exemptions

Meetig the minimm standarsiwil na be possild for al rentépropertieparticularly for
insulation or heating standasdhniddimitatioswil need to be recognigsin the regulations
Stakeholdeacknowleddehd for rentaprovidesto be exempad franthe minimmstandards
they shoud hae to provid prodd preferalglfran aprofessional

Additionaeasoafor vald exemptiarhawe bea identifidin policie in othe jurisdictia(see
AppendiA). Exampkeinclude:

0 conservation value

d heritage value

0 maximum spending limitsgsetorb.4.¢

0 tenants withholding consent for upgrades to be made

0 where substantial devaluation of the property is likely

0 risks to the structure

0 mutrunit properties, where upgrades could infringe on the rights of other residents
d where the property was previously owned by the tenant (shickradreergements)

& where a rental property is likely to be substantially demolished or redeveloped

& cerified passive buildings

& semipermanent or businbased rental properties such as boarding houses and hotels
& properties not rented through winter.

Enforcement

Extensiwenforcemenf the minimm standarglon al rentdpropertiat al times woull becora
burdensoerard na practicalAriskbase approdtto compliaretestig has been usealin New
Zealadto maximistheg o v e rseffadivenedd ensuring compliansemalnumbeof
inspecti@are maa ead yearfocusd ontho® rentapropertiewhit are mos likey to be
noncomplianCase of nonrcompliareare then publicisedhe ACTouldadop asimila
approaclttheckig compliarson atargetd subseof rentdproperties

Tenargwil neal to be abk to repornoncompliarein sucha way thd they are na then subjet
to ary fom of retaliatiarTenahgroup consultgidentifid tha fea of retaliatiois ared barrie
to reportig fauls in rent&properties.

6.2 Supportigg mechanisms

Stakeholdeidentifidtha aholisti polig wouldesulin betteoutcomewhen assessegaint
the poliy objectived hre additioriauppdmechanisswee commogiproposed:

& supportigeducationaitiatives
& governmédrsubsidy
0 draughproofing

6.2.1 Educatio and information

Ore stakeholdsuggesidthd the energyefficiengof arenthpropestis twothird relatel to
the physickconditio of the propertywhié onethid relats to howthe propestis used Severh
stakeholdeindicateé tha thee was roonfor supportipinformatiofar tenantsHowevees
acknowleddén sectio 4.1.1the ACT Governmealreag provide anumbeof supportm
informaatn ard educatioprogramsncludig sone aimel at tenants.
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6.2.2 Governmetrsubsidy

Even wih ful cog passthroughthe upfrohcapitacoss for rentaprovidercan be significant
Undethe performammptionsaminornitcoudl hawe coss in exces of $2800Q based on the
modellindgeven unde afeaturdoasel standardexpensgare expecteto be in the thousansiof
dollarsWhié sone of ths can be recover@throug increasgrentssone rentaprovideswil
struggl to mee the costs

Grouprepresentirenthprovideywek strongl of the opinia tha governmesubsids woudl
be requird to prevehsone rentaprovidesfran exitiig the marked tha s, sellig the propest
rathe than makig the investmestequird to med the minimmstandards.

A government subsidy for upgtadéess delivered on condition that the wugtsale not
passed oimmediatety rentersvould reduce the risk of the regulations resulting in immediate
rental increases across the ACT and should be considered for this reason

6.2.3 Draugh proofirg complementagrto afeatureshasel standard

Theeis aclearelationshbetwerinsulatioard dragtt sealig on the thermbcomfdrof a
homeAs identifid by the Energ EfficiencCoundiard the AustraliaSustainabBuit
Environmeé&ouncil:

Insulatipmaterialplay akey functiain maintainghasat ard comfortabindoo
temperaturbu can al influene ar movemenar qualitymoistue ard the preseneard
absene of mould.

(Energy Efficiency Council and Australian Sustainable Built Environment Council

The thermbperformaraof abuildilg is alo impacte by ar leakageAlthouglkexcessiwar
tightnescan resulin poa ar qualityincludig high leves of carba dioxidestandard draught
proofing of older housing stock in the ACT is unlikely to result in excessivd@ietightness.
buildig practicecombia minimisgpunintendiar leals wit designigeffectig ventilatio

systerato ensue an appropriatieve of airflevthrou abuildingventilatiostrategigal

hawe acritichimpaton moistwelevel

Sone stakeholdefranindusty ard representiyjcommunigroup pointd ou tha the benefi
of insulatioard heatig are limitel by poa draughproofingSone stakeholdeput forwad tha
draughproofig woutl be amoe costeffectigimprovemefor sone household# was
suggestdtha draughproofig shoul be promotgas acompleméio the featue standards.

6.3 Implementatimconsiderations

The followig poing are consideratisiior the implementatiof aminimmstandard.

6.3.1 Generérisks associatd with installirg ceiling insulation

As evidenagby the CommonwellE o v e r gHome InsuldtioProgranthee are arang of
risks associatbwih the installatioof ceiliig insulatioin ACT homesThe mog significan
(extreme) risknclude:

d Electriddhazardi therisls are deathfire electd sho& or othe injuy cause directf or
indirecylby electricitySone commn electridaisks and causs of injuy are electia shock;
contatwih services; electrocution; hparsicularwit PVinstalls; fire; wgin
encapsulationyihstat ard DC cables.

0 Workigat heighgi falk franheiglhcanresult ipermaneror debilitatiginjuris or deaths
Thsincreasgsignificantivher workig at height ove two metresThe persainstallig
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ceilig insulatiois exposd to fallig fran aladde or scaffoldor fallirg throud ceilig
spaces.

d Inadequeattrainigard lowleve of competend to perfaman installatiosafelyand to
appropriatstandardsequirstrainig/ knowledgard relies on the competerywf
installexor quall of installation

Otherislsinclue exposieto the use of inappropriatnaterialsnadequatdesig ard
documentatigmpropemanubhandlinghazardasubstancesvorkig in confind and/ o
restricté spacesand condensation.

Threrisls associatkwitinstallig ceilig insulatioin existig buildingare greatethan in new
buildingdue to uncertaigtaround preexistig conditiohsud as wirirg ard electridaequipment
accessibyiard exposweto hazardausubstanagverm ard asbestosY e risks can be
exacerbatewha ahouseholdelecs to selfinstall

Thee are anumbeof measureto mitigat the® risks includig apreinspectioof the site
mandatginstallatimindusty trainig programarequiremeito compt wity arang of
standardsn audi prograrard adequatventilatioto mitigag the buildup of condensation.

The Energ EfficiencCoundiard AustraliaSustainabBuit Environmécound(2021)
identifid tha the insulationeed to be correcylinstalld to maximisbenefis and reduerrisls
for buildig occupanténcludig minimisgpunnecessggays in the coveragof insulatign
leavig spae aroud heatgeneratmequipmerifa exampleeatig fars ard downlightsy hey
develop#g anumbeof recommendatstha woull improg the safey ard quali of insulatio
installation3he intewas far the® recommendatitio fomthe bass for aroadmaprte
recommendatsinclude:

d trainigandaccreditation

insulatioinstalleyshoudl underg bast trainig relatig to the sak ard effectie
installatioof insulatiobefoe they undertakary installatiowork

develp acompetendyasel6 | n Bt at e ®si onal 6 certi fic

integrag basc information insulatioin the trainig and ContinugProfessioha
Developmenf selectdtrads

d installatioof insulatioin buildig retrofits
" develp nationeguidelireard documesffar insulatioretrofits

maintai alig of producttha hawe bea verifid to med the curretiversia of the
relevabAustraliaStandarfd

publk programito requie the use of qualiy installergprocesseard productsard the
use of compangtha are preapproveto instdlinsulation

commissitndependéaudi of insulatioinstallatieacompleunde governmen
programs

d movigbeyod aninsulationny approach

maximisthe benefi of insulatioby integratinthe installatioof insulatiowit othe
elemerttof ab u i btdermieg\&lopai tightnesard ventilatiosystems.

Tap up or replacemetof poar insulation

Ore of theissua far consideration prescribonahighe minimm standat of insulatiofor
existighome tha are poony insulatéis whethethe insulatioshoud be toppé up or replaced
The coss are higheif existig insulatiois remove rathe than installig newinsulatioon tap of

9 AS/NZS 4859.1 Materials for the thermal insulation of buildings.
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existig insulatiarThs may requie the developmenf clea guidelinefar installerard
householdeto hep ensue tha existig insulatiois onl removd whee necessary

InsulatioAustralaainotel tha insulatioinstallerwoud prefe to replae installatiorathe than
top up existiginsulatioas the cog of installativard margi was higherHowevetogs ups are
ony suitakd if the insulatiois in reasonablconditiorinsulatioAustralaaiconsidedttha atagp
up was nd appropriatn circumstansavhee thee is arodeninfestatigror whee fibreglas
bats woull be placel ove cellulosas it woudl increas the chane of afire

The InsulatioCoundiof Austradi Newv Zealad also raisel the fire rik associatéwit top ups
particulayif any wirirg is on tap of the originbinsulatiarif newinsulatiois then place on tap of
the originkinsulatigrthee is arisk of the wirig overheatin@hee is al® apotentierik wih the
clearanearound downlights

The Insulatio Coundiof Austradi Nev Zealad was al of the vievthd the risls associatkwih
top ups are greateif the originbinsulatiois celluloseT ke cellulos can be combustibleend to
mo\e ove tie ard creats ahazad as the installecannoses whee to wak in the ceiling.

6.3.2 Availabiliy of aperformanerating tool

Aperformandeasel standat requirs the availabilitof alowcog wholeothoug performarec
rating tooT he Victoria Scorecatis an exampa of this kird of performarmaating tooThe two
toolscurremflusal inthe ACT (ACTHERard NatHERS) end suitald for this purposerhe
ACT Governmewil nea asuital® performareaating todah pla@ prio toimplementa
performandeasel standard.

Additionallyraine assessawil be requird to provieé assessmesard advie to renth
providerd he analysisaboveassumetha asufficieimumbewil be traine to provie the
assessmesin the eary yeas of the phasen. Howevett is unlikgt tha the markewil suppdr
ths numbeove the longetemd especially as elements of the standards are no longer
supported whidmay inhititho® tha invesin trainig ard upskillingard therefarthe
availabilitof assess@whaen they are needed.

Presene of multipk performane standards

Multipg staleholdercomplairdeabotithe confusieand difficuit surroundgthe existeneof
multigd performamaating tooliNatHERand ACTHERSAddig anotheperformamaating
toolwoudl add to this confusigrard the degre to whit aratimg can be convertiblis
guestionahl&ransitionjrawg fran ACTHERwoull addresths issie 8 howevesone
provisinwoulcheal to be magk for tho® rentprovidexwio hae aratirg othe than the
scorecard.

6.3.3 Publt housing

The burde of aminimmstandat for rentapropertiewil be particularly significimthe publ
housig sectogenerallySeverbspecifi factos whit appy to ths sectoinclude:

0 Expensi Whiéthe ACT Governméhas sone policis aimel at providigenerg
efficiengupgradein publt housinghe fundig currenglavailalais insufficidrio mee the
proposgminimmstandatin al housesBudgeconstraistare generajfithe majo
limitatiofor the publt sectoin makig upgradeto ther properties.

0 Audiof housigi Aprimay hurdkinapplyig aminimmstandatto rentapremisgis an
assessmeof the conditio of the propertie®Jndertakgan audi of the existig rentastodk
to identif the stats of varios energ efficiengcharacteristiof the dwellingwoudl cone
at asubstantiadditionlaost.
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0 Vulnerablard diversrentesi Publi housig cates for particulaylulnerablpopulatian
wit divers needsTenant consent and participation is a necessary partraflasy upg
Maty public housing tenantshae trould navigatimthe process of their tenancy being
upgraded tmeeiminimm standard§ heg group may neal suppdrin facilitatin
upgradeof thermbcomfdrfeatures.

& Upgradphasénsi Unlile privag rentdleasespublt housigtenard terd to stay for
significantlonge periodsAccordinglye hawe assumefor the purpos of modelligtha
upgradear macek equallinead yea of the phasén periodin additia to the capitacoss
of the upgradedHousig ACT wil be requird to emplg additionataf to manag the
upgrad program.

6.3.4 Phasen periods

The phasen period are importatfor helpig transitiothe renthmarkéto the minimm
standardstakeholdgrffirmedha they woull be necessarto allavrentaproviderthe time to

male upgradesThe phasen period in the scenariewe modelldad like afind poir after whid

the upgradeha\e to be madehoweveif rental providers need to undertake upgrades at the stal
of a new leasmaly wil hae to male the upgradein the fird yearunless they renew existing
leasesas ahigh proportioof leass are signel on an annuébasis

The resulb suggesthd the differenebetwer atwe ard fouryea phasen perial is marginal
Howeveif alarge numbeof rentproviderarerequird to mee athreesta performarec
standat, in ony two yearsthee wil be significarpressuegon some parts isfdusiy to deliver
Thg has the potentikto lead to poa compliangénefficiencigard plae upwad pressie onthe
cosstoupgrade

Extendimthe phasen period ard allowig rentéprovidesto male the upgrad at ary poirt
durig the phasdn wil furtheassisrentaproviderst the cog of tenants

6.4 Reviev strategy

Goda implementatiavil requie ongoig monitormard revievafte asensitd periodThe
modelligassumetha the majorit of the upgradewil occu eary on inthe phasén periogdard

tha by the erd of the tenyea periodnodellethey arsubstantialgompletedifter the end of
theinitial upgradesly a few properties, enteringrkad market for the first time, will need
upgradindg his presents a natural period of initial upgrading, then a period of less intense
monitoring, and ultimately reViewRirectoratshoudl monitononrcompliareed possibly

throub Acces Canbearand/oACA (as necessary).

Thee are no daa ses whitwil allavfar acompletcomparisoof renthpropestcondition
befoe ard after the minimm standard$ioweveunde an appropriatScorecartike
performamaneasuresone informatiowoulde generaidon the stak of rentapropertieprio
to an upgrad as wel as afterwardHousig ACT wil be abé to provié informatioon the chang
in conditiofar its own properties-a afeaturedase minimm standarhlternatevevidene
wil neal to be gatheredsud as survey of rentproviderand tenants.

At the erd of the tenyea periogthe Directoratshoul complet aformareviev of the minimm
standardt shoudl ask:

d Istheestil aproblem?

d Arthe objectivebeirg met?

0 Weetheimpadtas anticipated?

0 Isactimstil requied?
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0 Coullmoe appropriatactio be takeni.e implementatiofa modifid or differen
regulatgrmodel?CMTEDD, 2003)
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Recommendatio n
statement

As outlind in Chapte5, the insulation options result in a net positive outcomevetmnomy
while the heater and performance options come at a net cesideacge®haples.1). The
R5 insulation options, in particular, result in the highest net present value.

The optio witi the highest net positive impatdrms of energy costs and sasthg8-star
performance option. Though the R5 insulation options also.perform well

Thee are anumbeof othe& issue to considealongsiglthe result of the economyvice CBA
when assessigithe way forwad far the polig optios considein ths RIS Theginclude:

& thedistributiohanpacton bohtenard ard rentaprovider
6 theea® of regulatgrburde ard difficuitinimplementation
& thevievs ard preferenasof the impacte parties

Intermsofimpactenindividudiouseholdglistributional impadts®policyoptiorthatwould
providéhehighespotentiatetbenefitorentergdespit@otentidulicostpassthrough) would
betheinstallation 85ceilingnsulatiowitha tweyeamphasan (Option i Tables.2).

However, thisdalymarginally better than theyiear phasim, and is a result of receiving the
benefits marginally sooner for only a few households.

The insulation options are also relatively less expensive for rental providers, especially cor
with the performance options. Expensesgdioprovideliftheyare unable to pass through

costs, are in the order of $3 peroweethe life of thgsetand only a fraction of a per cent of
rental returns.

The optio wit the strongessupportmevidene is the installatioof R5 ceilig insulatiowih a
fouryea phasen (Option d). Evidenesupportipthi include:
d Theeconomyide benefitf Optiod are the higheatthe referenediscoutrat (three
pe cent)Furthermoy#é remains the best option across comparison discoeat rates (s
sectiorb.4.).

& Option demains the preferred option robustly across changes in many of the key drivel
costs and benefits (see sesighn

8 Evanifrentdproviderwee to pas the cog of the upgradein ful to rentersthe installatio
of R5 ceililg insulatiowoud provie the highespotentine benefito tenard over the life
of the upgrad#8,43lor $8,36Far atwe ard fouryea phasen, respectivelywih no
cog passthrouglthe ne benefg to tenarg are relativgihidh (bu nd the highestagains
the othe& optios ard are the highetof the featurdoasel minimo standarsl(see
Tables.2).

10Based on hypothetical median rental property characteristics. Individual circumstances will vary at
be higher for some properties.
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Withoticod passthroughthe impad on aftertax rentdreturs for the installatioof R5 ceilingy
insulatioare relativglsmalfor boh house ard unis (see Tableb.4 and Tableb.5).

0 ltisrelativgisimplefar rentdprovidesto comptwih afeaturédrase minimm standat
than aperformandeasel standardt wil requie less tine to organisdewe inspections
ard s relativgistraightforwa@io male upgradeg-urthetit require no additionaegulatgr
mechaniss® farexamplgt does nd requie theimplementatiard industrdevelopmén
to suppdrascorecattype performamaneasie (see sectin 6.3.2. Thsis nd to say tha
this optia is withotrrisks (theg are discuss#in 6.3.).

& Theceiliginsulatiooptim was the secondnast preferrdoptio for rentaproviders
tenantsard owneoccupiexd the optim whit generatithe mos consensu©f renta
providexwho respondito ou survey39 pe cert agred or stronglagree wit rod
insulation0Pe cert of tenard agreed or stronglagreed; ah62 pe cen of owner
occupieyagred or stronglagree (see sectioF.2.

Beyod the impatanalysighee are a numbeof implementatiard othe consideratietha
are importarwher makig the decisioyincludig whethecertai properteshoud be exclude
franthe minimm standatbasel on the coss relatie to the benefit for tho® specifi properties

Stakeholde(internkard external) suggedtefeaturedpase minimm standatwoudl be a
preferablshortem optionwit a performandeasel optio preferrein the longeterm If the
implementatiof aperformandeasel standardard capithcoss coudl be manage (far
examplghrouy exempti@and/omaximom expenditedimits) witasensild tradeof for
benefitst may becora amoe viabé option
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Minimu m standard

examples in other
jurisdictions

Ths appendiprovidea brid reviev of regulatistha hawe bea introduazin othe develop
countrigto improg the energ efficiengperformameaf rentdproperties

The Unitel Kingdonand Newv Zealad regulatisdiscussgbelavprovié qualiy examplkeof
performandeasel standarsland featurdasel standardsespectivelAnumbeof othe
jurisdictiarhae similaor relate policiesncludig FlandersScotlandard severkcities in the
Unitel StatesMaty programare relativgirecemhor are stil in the proces of meetig
compliangard as aresultimpad are na yet known or wel evidenced.

A.l Englad and Wales

A.1.1 Polioy summary

In Englad ard Walespropertiesewy rentel ou or renewd in the privag renél sectomug
hawe aminimmenerg performamaatirg of E on an Energ PerformarecCertificat(EPChs
pat of ther Minimm Energ EfficiengStandat (MEES)

An ERC providsinformatioon the energ efficiengof a propestard gives it aratimg fran A
(vey efficientptG (inefficientE PG wee introduagin Englad ard Wals on 1 Augus20(7 as
pat of Hone InformatioPack (HIPs) fadlomestipropertiewit fou or moe bedroom®Ove
time this requiremémves extendéto smallepropertiesVhe the requiremeifor HIFS was
removein May 2010the requiremeifor EPG continued.

Existig regulatisstae tha EPG mud be providdto potentitbuyes and tenarg befoe a
propettis rente or sold.

The energ survg needd to produe an ERC (whit has a 10yea validif period)siperforme
by an assessowtho visis the propertyexamingessentidtens sud as lot insulatigmdomesti
boilerha wate tank radiatorsvindowfor doubd glazingard so on The assessatheninpus
the observatiainb a softwag progranthd performithe calculatioof energ efficiencyl e
prograngeneratea singt numbefor the ratimg of energ efficiengas wel as arecommende
vale of the potentifarimprovement.

A.1.2 Implementativand enforcement

Fron1 Apri2018unles exemptegropertiein Englad ard Wale mus meé the ratiry at the
renewkof alease The regulaticswil appy to al existig tenancieon 1 Apri2020ard this wil
extew to al rentel commerdiduildingfran Apri 2023 Afte ths time al leasel propertemus
hae the ratingard the ERC shoull be availalato potentigenard at the tine the leag is
signed.

Distritcouncd ha\e the responsibilito enfore EPG ard can requetacopy anytira up to six
montk afte ore woull be requiredAccordinglipcd authoritiewil be empowerkto sene
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compliarenotice whee they beliee a propestwithn the sco of the regulatiodoes na mee
the standardrhey als enfore compliarewit the regulationsvit sanctiosiup to £5000.

Residentiaentdproviderare requird to male improvemesip to £3,50 to achieg an E
ratingRentéprovideswto cannoread the Estandat within ths cog limt canappy foranfi la |
improvemesina d e 0  rewhid lags for upto five years.

Furtheexemptiatan be grantd to rent&providesin the followig prescribeicircumstances:

& therentéprovideis unabd to obtan tenamor othe thirdpary consetito undertad
improvements

& therequirdimprovemeswire assesseby anindependesurveyoto:
devalathe propestby moe than 5 pe cent
(inthe case of wal insulation) negatiietpatthe fabrt or structwe of the property.

The cog of ERC assessmeis inthe rang of £60 £120ard the cog of measurgis al
variable

A.1.3 Complementgmmeasures

Inthe UK the Energ CompaynObligatio(ECO)whit has similaritieto the ACT EEB schemg
providssone financiesuppdrfar improvigenerg efficiengin sone homesThs includeroof

wal ard secondarinsulatigmeasureard repai ard replacemenf boiles ard electi storag

heaters.

The EQisimplementdhrouf three mechanissfa differetgroups: thHone Heatig Cos
ReductimObligatio(fa peop receivig certai benefg ard livirg in owneoccupid or privag
rentdpremisesjhe Carba Savig CommuniObligatio(in area of lovincomepeopt
receivig certan benefgard livirg in privaé domestipremisgincludig socidhousingard
vulnerablhousehotdn rurdareas) ahthe Carba EmissionReductimObligation.

In additionthe UK governmesuppogGrea Finane DealsTheg are loars tha are repadl
throub energ bills Theg financigarrangemenare optional anuffere throup energ
providersT ke repaymeron the loan is limitel to the saving madk on the energ bill

A.1.4 Impacts

Two studie hawe been publishewhid illustra the eary impact of the policy Tre first by Saye
& Hossai(2020ollectd responsefranthe red estag industryincludig valuersassé
managersawyes ard buildig consultant3 hei findinginclué that:

0 indusyfind compliargl(includigexemptions)deay ard theeis limitel enforcement
d valuesfourd tha whie MEES was pat of the valuatio procesghé it had alimitel impact
0 maryfourndtha EPGwee abluritool

d soneinvestarare changigther portfoti to refle€ alowcarba future.

Howevethe authas not tha the samp siz is smallard the resul are preliminary.

The secod paperby Frenb (2019)suggesttha norcompliarpropertigare beirg sotl by
investarat adiscounsometingegreatethan the cog of retrofittmpropertiesvhit the autho
suggeststens franunforesaecoss ardrisls toinvestad includigthd standarsimay eithe
rise inthe futue or be enforcd moe stringentlHowevethe Frenb pape does na provie
dataard acknowledgé¢ha the changsate stil recentln asubsequépaperthe authonotes

tha COVIEL9 has beenthe mog dramatiinfluene on the propestmarkein 202 (French,
2020)

Anevs artiok fran July 20D (Cuffyepots tha fewenforceménctios hawe occurrd as aresul
of the newlaws OnY six pe cert of locdcouncd hed taken ary kird of enforceméactionard
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ony 20 penaltiehad been raise by approximatehaf of thog councilsas shown in TableA 1.
Theg wee faranaveragpenaltof £3,89 8 rought equivaldro the costcap of the
improvemesitequirethelowvhit renthproviderare requird to male the improvements.

TableAl  Counddtha haetaken enforceménctionJuly 2020

Councll Compliane notices Financiapenalties Totd fines (£)
LiverpaddCity 143 0 0
Rotherham 105 0 0
Eag Lindsey 47 2 3,250
BristdCity 43 1 3,000
Newcastlupa Tyne 36 2 10,000
Eag Suffolk 26 5 24,000
CherweéDistrict 12 1 2,000
AmbeValley 11 0 0
Oxfod City 8 0 0
Norh Kasteven 7 1 5,000
Blackpool 4 0 0
CentrbBedfordshire 2 2 8,000
KetterigBorough 1 1 4,000
Souh Derbyshire 1 1 4,000
GedligBorough 1 1 2,350
Buckingham 1 0 0
Hertsmere 1 0 0

Source(Little punishment for landlords flengirgy efficiency rules designed to protect renters, 2020)

A.2 Scotland

A.2.1 Poligy summary

Scotladis currenflimplementpaminimm standatd similato tha in Englad and Wales
whee rentapropertiemus reatr aminimmERC energ ratiry of E, progressivemovigto a
Dratig at the stat of anewtenanyg (by 2022)Al rentdpropertiewil neal a Dratimg regardles
of the stat of the tenang by 2025 The standarsiwee to be introduazin 202 bu hawe been
delayd dueto COVIELS The standarslare includd as pat of existig minimm standarsifor
repairconditiomard featurs of arenthproperty

A.2.2 Implementativand enforcement

The standarsiwee to be phasedn in fou steps:

o0 fran 1Apri202Qary newvtenang requirethe propestto hae an ERC of at leas E-level
0 fran31Martr2020al rentel propertieneel to have an ERC of at leas E-level

& fran 1Apri2022ary newtenang wil requie the propestto have an ERC of at leas D-
level

0 fran31Martr 2025al rentel propertewil neal to hae an ERC of at leas D-level.

Thoughas noted COVIEL9 has delayd the implementatiof the regulatigrard it is unclea
whae the measwawil be reintroduced.

Minimum standards for residential rental properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

Aswitthe polig in Englandhe ERC shoud be availaldto tenard at the tie the lea® is
signel or upa requesof locdauthoritieshoudp locdauthoritiedo na oftan ask for evidene of
an EPCIf apropestfaik to med the standardshen they are fird referrd to aHousigard
PropestChamberaspecialidod tha hels tenard ard renthprovidermediag disputes
Thee are penaltieof up to £4,00 for failue to complywit an additiori&€2,00 for failue to
comptwit aprevioscompliarenotice.

Exemptiafo renthprovidexinclude:

whee improvemesihae bear substantiglmadebut the ratirg is nd met
improvemeswvil damag the structure

tenard prevetwok or improvemeto take place

thee are protectéenvironmesst the premises

improvemesare likey to damag the heritag listirg or conservatimf the property
whaen rentdproviderplan to demolis apropertyard anotie of demolitiois provided

ox Ox Ox Ox Ox Ox Ox

locdauthoriteecreat ther own exemptions.

A.2.3 Complementgmeasures

As pat of ths measurghe Scottie Governmeifiindel Hone Energ Scotladto provie
suppdrard financikassistareto rentaprovidersThs suppdrincludesinformatigtoars ard
incentiveto uptalk renewabltechnologie$houf mary the® suppogare availalgto al
propestownes, theeis aspecifi Privag Rentd SectoLandlat Loay whidis baselon a
qguoe fran aqualifidtradesman

A.2.4 Impacts

The standat has jug bean introducedo its impact hae na bean evaluatgyet

A.3 Newn Zealand

A.3.1 Polioy summary

The New Zealad Governmeimtroduadregulaticsd the Heally Home Standasid tha
ensue tha al rentdproperttha currenyihae no or substanddinsulatioin the ceilig or
underflaanug hawe newinsulatioinstalld in al habitalelspace (whee it can practicalibe
installedpia minimmthicknesof 120mm or to the followig leves (as per the 20 New
Zealad Buildig Code)

8 Zonslard2(warmesardintermediatireas): CeitiiR 2.9, Underfladr 1.3

& Zore 3(coldesareas): CeitiiR 3.3 UnderfladR 1.3

Thethree climag zone are show in FigureA 1.
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FigureA.l Climatic zones used in NZ insulation regulation for rental properties

- -

Zone 2 €4

Source: New Zealand Gowarhirenancy Services

The minimm standarsiwek introduagwih anumbeof othe standardsncludig ventilatign
moistwingres ard draughstoppingAl propertemus al hae aheatig applianeinstalled

whid can hed the premiseto 18°Gof whihii i n e fufaffocdabbra b he al tsdfod o p
exampleopen fire or unflud ges heates 8 may nd be compliant.

Rentapropertietha hawe insulatiotha wes installd befoe 1 July 206 mug be upgradeif the
ceilig ard underflaonsulatiois no longein reasonablconditioor if it did nd mee or exced
specifid Rvale leves (Ceilig R19 for lightweigltonstructior.g timbeframedR 15 for hich
mas constructior.g concretblod or sold masonnand RO 9 for underflodie the tine the
insulatiowsas installed

If the insulatiois na in reasonablconditioris dampdamage or incompletaffectd ares
mus be upgradeéto mee the newinsulatiominimmrequirements.

A.3.2 Implementativand enforcement

The standarsiwere introduagin July 2056 for puble ard communyithousig ard July 200 for al
priva rentaproviderBoardighouse ard K U ia @iaya Maorhousig provider) hawo
compt by 2020 ard 2024 respectivehpl renthpropertiemug be compliatrby 2024 reflectig
concersiregardigindusty capacitard rentdprovideabiliy to complyAl nevtenang
agreemestvil hae toinclue a statemetrfranthe rentaprovideabouithe extemof insulatio
in the ceilingunderflagand wal of ther property.

Undethe legislatigmentaproviderare responsiblfor ensurig compliareof ther properties
The Ministy of Housig ard Urba Developméhas an investigatistieantha wil male up to
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2,00Q1iskbase assessmesipa year Tenargwho beliee ther propestdoes nd meethe
standarsishoull firg approdcther rentdprovideto resole the disputelf the issie is na
resolvedhe tenaihcan appy to the Tenang Tribunkfor mediatioor ahearing

The averag cog of retrofittigbot ceilig ard floo insulatiohas been estimate at
approximatebNZB (excludmGST)whit is borre by rentdprovidex: If they increas the

rent they mus comptwiti the ResidentifenanceeAd ardgive60d a y s G Penattigfa c e
failue to compf inclue fines of up to NZ$4,000.

Exempti@are availaldin severbcircumstanséor pars of the Healtli Home standarsi
where:

d installatioof insulatiois na practickbecaus of the physicdesig or constructioof the
propertyGuidareis providdonwhdis6 p r a cdirelas®:l 6 an
minimmclearanespae
siz of theacces hok
type of roof

d withih 12 montb of the commencemieni a tenancythe rent&provideintend to demolis
or substantigltebud al or pat of the property

0 therentaprovideis nd the owne of the whot tenang buildingard upgradewoudl hae
to beinstalld in apat of the buildig na directt owned

d apropeitis purchasgard immediatglente bad to the forme ownefoccupigin whit
ca® a 12mont exemptiowil appy franthe dat of purchase

0 forcertifid passie buildings.

Lile the regulatioin Englad ard Walesthe Newv Zealad regulatiohas astagel introductio
wit aconsiderablead time The exempti@providd for in the New Zealad regulatioare al
sensitd franan econorgiperspectdin tha regulatisshoud only appy if benefi exced
costsLastlyin NevZeahnd acredil@ compliareemechanim has been put in pla@ throug the
expansioof the TenangT r i Is enforaemépowes ard the sizeald sanctiositha can be
applidto renthprovidesfor norcompliance.

A.3.3 Complementgmeasures

The new standargsiwer introduaalongsiewidespradinformativand educatiocampaigito
infomrentdproviderard tenard of ther obligatiagand rights

A.3.4 Impacts

Aregulatgrimpatassessmef the new regulatigmefoe its implementaticestimatta
benefitog ratd (BCRYf 2.1 Ths BAR appli€ to the broadeproposéregulatigmvhit
include the mandatgrinstallativof smok alarms in rentdpropertieg\s the standarslare stil
to be phasedn completelyo analysi of the impact was identified.

A.4 BurlingtonVermoh USA

A.4.1 Polioy summary

The Ciy of Burlingtohas acity ordinaneaimel at dealig wit the splitincentie problenrelate
to the energ efficiengof rentdpropertiedimite vacawoy rateswhid deprie tenard of
choicesare pat of the justificatioof the polig interventroin the marketThe ordinaneforces
rentdprovidersat the tine of sak (TOS)to malke investmesinb energysavilg measures
thoutpthe/focsond we at hiemp rs auwhiamcbnsidetthe cheapeoption
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Ths meas tha arentapropesttha has been owne for mary yeasis unlikeftobeasé i nd e st «
i ns@prapesttha has bean sod multipd times.

The ordinareliss aseris of standardsncluding:

0 insulation

electd wate heaters
dud ard pige insulation
windoward doa glazing

heatig and ha wate appliance(recommendéu nd required) tholuthee are separa
ordinancearoun heatig appliances.

o ox Ox Ox

The ordinanerequirsrentdunis (focusd on apartmestwhee heatig is pad far by tenants)t
receie aninvestmerof three pe cen of the sales prie or $1,300whichewvas less at the tine a
rentapropestis sold Apri@ of investmerimt is includd to prevetburdensoetoss fran
beirg passd onb tenantsEstimateare tha averag coss are betwer US$65F 50

Additionallary investmaitis limitel to aseveryea paybak periodTherefordf astandat
requirs alevé of insulatiotha does na payof in seva yearsit is nd requird for tha property
The aboe costcep (ard payof term) meatha al standargldo na neeal to be met Therefore
the ordinaneis primal aspendigthreshalrathe than an outcorathreshald tha is neithe
featurdase na performandeasel 0 toincentivisrentdprovidesto male investmestha
produe aretunfor bohthe tenabard the rent&provider

Burlingtwois currenylextendigthe polig to al rentdpropertieas pat of anevminimm
standarslhousig codeInths newformthe requiremeémvoudl na jug be triggerd at the tine of
sak bu rathe be applid to al buildingsvhid woull be inspectgon aone to fiveyea cycle
They al propos to simplif the spendiglimis to male compliaremoke straightforward.

A.4.2 Implementativand enforcement

The poliy applistorent&propertieat the time of sak for apartmesr unis whee the tenarg
ar requird to pay far ther own heatig costsEithe the buye or the selle can undertadkthe
workswhit can be negotiated.

Theeis aUS$8 administratidee associattwit apropestinspectimassociatbwit installd
applianced hee ae list of qualifid weatherisaticontractewio can undertakthe®
upgrades

Exemptiato the polig include:

0 renthpropertend rentel betwea 1Novembraard 31 Mart (winter) e&g/ear
0 newconstructiersubjetto othe energ efficiengrequirements

0 hoted ard moted ard othe

d buildingor apartmenstvhee heatig coss are pad by the rentaprovider

A.4.3 Complementgrmeasures

The BurlingtoElectd Departmeytte monopglutiliy in Burlingtgrprovide anumbeof energ
efficiengprogramito hep househofthecore energ efficientThs includeinformatign
rebategechnidassistareard electd meterig devicesThe BurlingtoElectd Departmen
has programdesignéspecificalfor boh tenarg ard rentdproviders.

A.4.4 Impacts

No analys of theimpact of the progrenwas identified.
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A.5 Boulder Colorad USA

A.5.1 Polioy summary

IN201LA S ma r ,enREdgtesfam of licencig for rentépropertiesver introduagby the
BouldeCiy CouncilTheg SmartRegpbligd rentaproviderto mee aminimmenerg
efficiengratimg usirg the existig ratirg systen (Hone Energ Ratiig Score) icaccordigto a
checklignspectiopath whit is aquasfeatue basel optia for the purposerhe checklis
inspectiopah include minimumalorg with anumbeof asped of the shelard inclusions
including:

ox

wate conservatiimeasuresud as faucet ard appliances
wal insulatio(Rvalue)
windows

ventilativinfiltration

ceilig insulatio(Rvalue)

floa insulatio(Rvalue)
pipe/dudnsulation
heating/coogjsysteminstalled
lighting

ha water

whot houg fans
refrigeratioappliancesupplied
solathermal

sola photovoltaics

o Ox Ox Ox Ox Ox Ox Ox Ox Ox Ox Ox Ox O«

energ managemedevice sud as ted time monitorgpdevice or programadbl
thermostats

& othediscretionafeature sud as passie sola designcarbo offset or innovatiy
practice

A.5.2 Implementativand enforcement

Rentéprovidexin Bouldewek previouglrequird to obtan afouryea licene pria to rentigy
ther propertieds pat of this renthprovidermug pay for an inspectioof the propestfar a
smadlfee (initia§t $5Q then $19 fran 208 onwards) ke SmartRegwee introduagwih atwe
cyck grae periogdmeanig the regulatiowas fully implementkoy the stat of 2019Non
compliarproperteare subjetto aseris of increasmpenaltiesncludig a$2% investigatio
fee ardfines varyig fran$1® for afird notie to upto $1,00 far athid noticeThe progranal
allowdfar ail T e ¢ Wimpractdd&>é mp t whid allowd propertietha hae alreagl failel
aninspectioto appebpenaltisard allav alicene to be grantd whee it is na practickto mee
the standards

A.5.3 Complementgmmeasures

Thee hawe bea additiorldechnidaard financiesuppdmeasurgto suppdirentdprovider
providd by the city ard countyFa examplghe EnergySmiggrogran provideboh informatign
technidassupportard rebats ard financig to suppdrownes ard rentdprovideyimproe the
energ efficiengof ther properties.
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A.5.4 Impacts

By the erd of 2018962 pe cert of propertewee complianBy the erd of 2019at the erd of
the grae periogthe polig had a99 pe cent compliarerae & this accountfar 22,48 renta
propertiesvitonly 230 propertend compliatrat tha time.

Unis tha needdimprovemesitio reat compliaretod an averag of two upgradeeach The
mo$ commnp upgradewee atti¢ underflacard wal insulatiarTheg upgradecostel an
averagof US$3,02pe unt ard receivd US$59 inrebats onaveragd for atotd cos of
approximatelS$2,46to the rentaproviders

The ciy estimatetha as aresul of the measureby the erd of 2018the city had savel
approximatel.9milliom kWh of electricityt60,00 therrs of naturbgas US$520,@dn eneryg
coss ard 3,9@ met tors of carba dioxide.

A.6 Victoria Australia

A.6.1 Polioy summary

The Victoria Governmeis currenglimplementyminimom standarsifar rentdpropertieas
pat of asuit of reforra to rentdlavs ard propeststandardg he lavs focuswit regad to
energ efficiengyon installig energiefficienheatig appliances

Otheimprovementsud as watesefficietfixturesare al apat of the minimmstandards.

In additionthe Victoria Governmeis currenylinvestigatiinsulatiostandarslard ha wate
systerato beincluddin the minimmstandard9 heg standarslhae bean delayd due to
COVIHO.

A.6.2 Implementativand enforcement

Rentéproviderhawe aresponsibifito ensue thei propestmees the minimmstandars!
befoe they rert out the propertyf arentdpropestdoes na mee the minimm standards
tenard can end the rentdagreemdmmmediatgbefoe movigin, or male an urgehrepai
requesto improe the propestup to standarslary tine after movigin.

A.6.3 Complementgmeasures

Ove athreeyea phasén period:

0 Fran29Mart1 2021 aheatemus be installdinthe man livirg area If aheateis na
alreaglinstalledt mug be a2-sta minimmappliance.

8 Fran29Mart 2023 a2-sta minimmheate mug be installd in the man livirg area

Fa clas 2buildingavhee an energyefficienheate cannobe practicaflinstalledary heate
mug be installd inthe man livirg area.

The Victoria Governmérurs severbcomplementameasureto assis Victoria househokin
becomigenerg efficientn particulather Victorin Energ Upgrade(VEU) prograacs mud
likethe A CIHEEIS providig informatioand financiesuppdrto improg energ efficiencysola
Victoa provide aspecitirebag for installig sola paned on rentdpropertigto addres the splt
incentie problenwih rooftp solar The rebag is up to $1,88 ard the optim of interesfres loars
unti 30 Jure 2021.

A.6.4 Impacts

No analys of theimpact of the progrenwas identified.
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A.7 FlandersBelgium

A.7.1 Poliey summary

The housig cock has includd minimmrod insulatiosine@ 2015whid is beirgimplementke
throub moe holist safetyhealh ard habitabilitstandarsitha appy to al rentdproperties
Theg standarslaloinclue arang of criteriasud as the conditio of propestard acces to
waterInsulatiomug mee aminimm RvalueAnamendmeim 20D introducgdoule glazig
tothe code

A.7.2 Implementativand enforcement

The 205 amendmeto inclue rod insulatiohad afiveyea phasen periodThs meas tha al
rentapropertiemud hawe rod insulatioas of 1Januay2020The 200 amendert toinclue
doul# glazig on windowhasa furthefiveyea phasen period.

The schema rurs throu apenalt poin systenwhee failue to compl wih arang of minimm
standargiresukbind p o i nrtosad c © mydc\ve m miiTHe® certfitatedie nd requird
to be share wih tenantsScorig 15 or highe penalt poing legaly prohibgthe renting ouf the
propertyWhié the conformytcertificatis an obligationn mary casesit is nd stricf necessar
at the tire of rentig out the property.

The assessmeis na stricty mandatgrin al municipalitieso compliareis mixedHowever
tenard can freey requetan investigaticet no chargeThe resulis thd differetmunicipalise
ha\e varyig degres of enforceméand compliancélowevethe scheradoe na inclue ary
exemptions

A.7.3 Complementgmeasures

The schemis supportgby communicatisnampaigrby individuanunicipalitigghase
implementatiard taxbasel grans of upto i 2 pe méfor dwelling occupid by vulnerabl
tenants.

A.7.4 Impacts

The impatof the meas\eis so far low due to the phasédn perioddow minimmrequirements
ard uneve enforcemebetwer locd authoritiedNo detaild informatioon the impacg of the
standarsiwee found.

A.8 Europea Unim obligatiors of membe states

The EuropeaUniam has take measureto diretits membestate to begn to ded wit the splt
incenti® problenard poory performmhousingTheg policie do nd enfore minimm
standards bablig actim by thef membestate to investigatard propos actim to addresthe
problemTheginclude:

0 Articke 19(1)(ad Energy efficieny Directivefi M e ngtats shalevaluatard if
necessarale appropriatmeasureto remoe regulatgrard nonregulatpbarries to
energe f f i cniparticudegs éegards: (a)displt of incentivebetwer the owneard
the tenamof abuildig or amoig ownerswih avievto ensurigthd the® partis are na
deterrd franmakig efficiencymproviginvestmestha they woull otherwishawe mae
by the fad tha they wil na individuglbbtanm the ful benefi or by the absene of rules for
dividig the coss ard benefg betwer themincludig nationbrules ard measure
regilatig decisiormakig processeinmultownep r opert i es. 0
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0 Enery Performaneof Buildirg Directie 20B recast:iMembeStats shoud provie
clea guidelireard outlie measurabl¢argetd actios as wel as proma equdaccesto
financingncludigfar the wors performimsegmeistof the nationkbuildig stockfor
energypoa consumerfr socidhousig ard far househotsubjetto splitincentis
dilemmasvhik takimg inb considerati@affordabilityfo furthe suppdrthe necessar
improvemesin ther nationerentastockMembeStates shoudl consideintroducinor
continuigito appy requiremesifar acertan leve of energ performamedar renth
propertiedn accordarwih the energ performamcert f i cat es . 0

Theg directiveoccurrd afte 2019ard responseby membestate are stil large}
forthcoming.
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Impact analysis
methodology

The analysis has beenducted through a$tege approach:
d analysing the impact of a minimum standard on a sample ofthouwgahbbldsminimum
standard applies (described, in detail, in Appendix C), then

& aggregating up to an economy wide level, by summing dtnade ahtee number of
properties that the minimum standards will impact and incorporaiidestopacty in
the more holistic CBA.

The broad structure of the analysis is §igemdsil.

FigureB.1 Framework for analysis

Property

categories
Housing stock model A

Impacts on energy /\ Impacts on capital
use of upgrade ﬁ costs
4
Cost-benefit analysis
Aggregate Industry costs and Social costs and
z household impact benefits Govemment costs benefits

* Health and comfort impacts partially analysed through sensitiviy analysis.

Note: Household impacts describe the combined impact on tenants and rental providers. In realtiy, the nepiesentsiaraiesteniletween these two

agents. For the analysis we have assumed that the costs are incurred by rentabptmndémgasts will be described as pebsz8tion

Source: ACIL Allen

The results of the household level analysis are aggregated at the economywide level using
information about the existing rental dwelling stock, information/assumptions about the nur
properties not curr ent | yrkecamdopherpaaameters andh e
assumptions (detailed further in the following sections of this document). In effect, the resu
household level analysis are inputs into the economywide level CBA, which is the focus of
analysis.

11Where households refer to both tenants and rental providers as a single entity for the purpose of r
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TableB.1

As is best prizme for codtenefit analyses, the overarchingerefit model (CBA model)

developed for this study includes all quantifiable societal costs and benefits associated witl
policy, including government and industry cestsgtaldenefits suahareduced need for

the ACT community to pay for renewable offsets. ASectital. Bithereare a range of

other societal impacts that thigygefficiency improvements may have which are not readily

guantifiable. These have been qualitatively discussed.
The costs and benefits that are included in the CBA model arEabldBriethe CBA

model quantifies these costs and benefits separately for each scenario under censideratiot

onyear over the period of the analysis.

The analysis of costs and benefits have been guideahyphesdpat received from

stakeholders during consultations.

Costs and benefits included in the CBA model

Costs Benefits

Households T
:
i
:

Cost of energyficiency upgrades T
Cost of maintenance/servicing the installed ui
Cost of safety or performance assessments

Householder time during energy assessment
a performandmsed policy)

Energy savings accruing from reduced energ
Health benefftom avoided domestic gas usac

Industry i

Property manager time required to organise
upgrades

Training time for performance assessors
(performanemption)

Insurance required for performance assessor

Government T

Administration aeforcement costs

Cost of any complementary measures (e.g.
information campaigns,idtat excluding
rebates/subsidies)

Costs associated with energy efficiency upgri
public housing (Housing ACT)

Society

Reduced greenhouse gas emissions tisehdid
gas use

Reduced renewable energy offsets for the AC
Avoided electricity network costs

Improved air quality benefits from carbon anc
generated electricity (not attributable to ACT
residents) and from reduced gas use.

Source: ACIL Allen

As noted above, standard practice is to underskeefipanalysis of the policy options from
the perspective of the broader ACT community, with impacts that are transfers between
stakeholders (such as between the ACT Government and rentatijretidsss sental

providers and tenants) netted out. Nevertheless, it is important to consider the implications
of these transfers on each type of stakeholder. These distributional impacts have been sef
analysed in the RIS.

Additional ddtaabout our proposed analysis of costs, benefits and distributional impacts is
provided in the sections below.

Further detail on the assumptions and data is included in appé&h8iAssatiptions
underlying the housing stock model are given in@ppendix
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B.1 Analysis of benefits

B.1.1 Quantifiable benefits

As noted in sect®d, the following benefits have been quantified in the RIS as part of the CE

& Energybenefitsi these arbenefits from the saved cost of supplying energy. This is the

most certain measure of benefits available and includes:

Reduceédnergyosts the primary benefit of minimum standards for residential renta
propertiessreduced energy costs. These asedetirough lower electricity, gas or
firewood use by tenants. For a small subset of households, this is supplemented b
offsetting rooftop séasnd, when considering impacts on tenants, exports to the
electricity grid.

Reducedetworkostd the eletricity network is built to provide electricity at peak
usage. A reduction in the ACTO6s peak
associated with investments in additional transmission and distribution network caj
Reducedenewablenergyffsets the ACT has a 100 per cent renewable energy
target. It contracts with renewable energy suppliers to ensure that this target is me
effectively offsetting electricity that is sourced from fossil fuels. The renewable ene
suppliers are paid a firesupport payment that reflects the difference between their
costs and the revenue received through the wholesale electricity market. Reducing
electricity use in the ACT thereby reduces the amount that is paid to offset the amc
that would otherwise be paid to offset electricity that is sourced from fossil fuels.

Benefitfromreduceddomestiaggreenhousgasemissions domestic burning of natural
gas and firewood contributes to the AC
households burn less of either of these energy types, it will reduce greenhouse gas
emissions. Because the ACT offsets its electricity sourced from fossil fuels, there is no
greenhouse gas emissions benefit attributable to reducing electricityamae\lhiatis

more uncertain measure of benefit. It is clear that greenhouse gas emissions represer
to society, and that reducing these emissions therefore represents a benefit. However
the removal of Aust r aldjtkef s nauaivetsallynagreed i ¢
transparent price which can be assigned to these emissions.

Healthbenefitsd twotypefhealtbenefitaremodelleds outlined below (one of these

in the central case and the other as part of the sensitiyity\dnilgysis clear that

reduced energy consumption can improve health in different ways, these benefits are
generally regarded as highly uncertain and speculative and should be interpreted as a
indicative potential value of the wellbeing that emdchtexighrough energy efficiency
upgrades.

Healttbenefitselatedoimprovedirquality two types of air quality health benefits are
explored in the analysis:

I health benefits associated with improved air quality due to reductions in domes
gas buning

1 health benefits associated with improved air quality due to reductions in coal al
generated electricity. Even though the ACT offsets its electricity sourced from f
fuel, part of its electricity use is associated with coal or natisal gas pla
(predominantly in New South Wales). Burning fossil fuels in these power plants
produces particulate matter which is harmful to the health of surrounding reside
Despite not being a benefit attributable to the ACT, it is an auxiliary benefit of
redued electricity use.

I Tenanhealttbenefit$ as noted in secti®3.1 poor thermal control has impacts

on the health of tenants. These healitsbienef been explored through

sensitivity analysis only, where they are modelled as a substitute for reduced e

use.
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More details about our approach to measure these benefits are provided in the sections be

Reduced energy costs

One of the maianefits of the proposed minimum rental standards will be a reduction in enel
consumption in rental properties, which will translate into reduced energy bills for househo

As noted above, the estimated reductions in energy consumption wilkfiesnerate be
households in the form of reduced expenditure in energy bills. In calculating the value of el
savings, it is critical to not confuse benefits with distributional impacts. For example, the be
energy efficiency are often misconstineldde the reduction in electricity bills experienced by
the customer as a result of their decrea
view, this reduction represents a benefit. However, there is a similar and opptsite reaction
some of the reductions in costs for these customers redistributed to other customers. For ¢
total network costs will only be reduced if network augmentation can be deferred or avoide
of the retail costs of energy (such as costs dssahiatdl centres, revenue and billing
collection, customer acquisition and retention, and IT systems) are driven by the number o
customers, not by energy consumption. From the perspective of energy efficiency, these c
6f i xed®. otietyeof ddecreasé in énergytusagesare not found in the changing
amounts that customers pay their energy retailers, but in avoided marginal electricity suppl
costs.

The retail energy price broadly comprises four components asHlystdated in

FigureB.2 Components of the retail energy price

@ Environmental scheme costs

Retailer costs

Network and metering costs

Energy costs

¢/~ RETAILENERGYPRICE —\

Source: ACIL Allen

Theenergycostcomponentompriseafixedcomponeiitapitaandfixedoperatingnd
maintenanamsts) andvariableomponeiffuelandvariabl®peratingndmaintenance
costs)Intheshortun the variableielandoperatingostsareavoideavhen energy usage is
reducediholesalenergyriceprojectionsreusedasa proxyrepresentirthemarginatost
savingassociatediththereduced energy from investments in energy efficiency measures in t
existing residential building stock.

In tke long run, investment in new generation capacity may be deferred or avoided. Howeve
generation capacity is currently driven by a range of policy initiatives that are incentivising
additional new energy supply and reductions in the demanffdor eeet@gised generation.
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The impact of minimum energy efficiency standards on rental properties in the ACT on the
of generation in the wholesale electricity market is not material relative to theselpolicy initiz

Thenetworkcostsaredriverbythesize(capacity) tienetworlandthemeteringostsare
driverbythenumbeofcustomers; thayenotdriverbyenergyisagaunless that energy usage
occurs at the time of peak demand in a location where the network.is constrained

Theelectricitd i st r i b u areregslabethaceovdanositharevenueapi that is, the
revenue is fixed in the short lietime longer tetmtainetworkostavouldnlyreducéf:

8 therdsadeferrahtheaugmentatiaithenetworkyhichwouldnlyoccuifthereduction
inenergys atthetimeofpeakdemanan the netwaoakdinthelocationvherghenetwork
isconstrained

0 the expenditure for replacing the network can be reduced by replacing network compa
with lowegapacity components.

Reductions in network costs as a result of the proposed standards have been included in t
analysis.

Theretailercostsc ompr i se the retail erds opgradngati ng
costgcallcentresrevenuandbillingcollectiorgustomeaicquisitioandretentiorandl T
systempsaredriverbythenumbeofcustomensathethantheenergysed Theseostswould
notchangesenergysagalecreasethrough the additional energy efficiency investments drive
by the minimum standards

Itisgenerallgssumethatthemargins a percentagappliedotheothercostsif energygosts
decreasdhentheoperatingargirappliedothosecostavouldalsodecreasei reasonable
approximatiasthatthisis offsebytheassumptiahatthetotalwholesalenergyostqrather
thanthevariablevholesalenergyosts) aravoided.

Most of thenvironmentachemecostsare fixed based on a fixed target that is allocated on th
basis of energy usage. As suchimibigntecoveregderunitofenergyisedncreaseasenergy
usagealecreased.he societal costs associated with environmentalasthemrenot reduced

as energy usage reduces with more investments in energy efficient measures, unless the t
changes.

In light of the above discussion, to assess the societal benefit of a reduction in the energy |
rental properties due tarimmum standards, we have considered the components of the ret
prices that would result in a reduction in costs incurred lyesavigtied wholesale energy
costs and the avoided network costs. That is, the components of the retafbetmegyiprices
the economyide analysis to assess the benefits of the proposed standards are:

d theavoide@nergygostdbasedn(proxied byheavoidedvholesalelectricitprices

d theavoidedetworkods (theséhavebeerncalculatedasedntheincrementagductiom
peakdemandh eachyearandthecapitaéxpenditutthatwoulchavebeenavoidedbythat
reductiom peakdemangd

We note thdiduseofthe capacity and network appresighin BCRandNPVghatare
muchsmallethanif retailenergyricesareusedin effecttherdsaredistributiaf costérom
theoccupantsfa dwellingvithincreasednergyefficiencio otherenergyserdecausefthe
fixedcostdiscussedbove.

12As an example, the minimum objectivedtédtreeity Infrastructure Investment Act 2028rENSW)
construct 1@igaWatts (GW) of leggale renewable energy capacity and 2 GVdufdibongy storage
infrastructure in NSW by 31 December 2029.
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This approach is consistent wiuttelia® o v e r n me n {2006pn lcasberetit o o k
analysis, which states:

One of the first tasks for the analyst is to distinguish the allocative effects of a project,
the effects due to changes in the use of resources and in outputs, from the distribution
effects. Generadlyeakingt is only changes in resource use that involve opportunity cost:
Distributional e f f e cthasis, so@iadividuas areengda r d e d

better off while others are made worse off. Distributional effects do not add or subtract
estimated net social benefit. However, they may affect social welfare if the judgement

that one group derives more value fresotirees than another group.

The distributional effects referred to in the handbobkmeficasialysis would be included in
the economyide cost benefit analysis if retail electricity prices had been used.

Similarly, the Houston Kemp reportAostredian Governnieesidential Buildings Regulatory
Impact Statemeviethodolod2017)ecognises that retail electricity prices were historically use
to value the energy savings from energy edfitieitieg from a societal perspective, which is
not accurate. It states that:

Previoustudiehaveusedreductiomtheretaibillasthebenefitwhictrepresenthe
financiadavingso householdsasednexistingariffsHoweveryebelievea moe
accuratapproaclstoestimatéheresourceostsaving$romreduceelectricitgndgas
consumptioig, reductiom networlandwholesaleosts.

And that:

Toestimat¢éhebenefifromreductionis electricityeneratiocostsaveragevholesale
markepricecanbeusedastheytypicallyepresersuitablestimatefortheresourceost
savings.

Following the release of the Houston Kemp report, the energy savings from energy efficier
activities have more commonly been valuadedadldeel using avoided wholesale and
network costs rather than by using retalf plilkeagh retail prices continue to be used to
assess the impact at a household level.

Wholesaland retaélectricitgndgaspriceprojectionseregeneratedyourproprietary
GasMarkndPowerMamodel®fthegasandelectricitynarket$or the National Electricity
Market, which account foN8\ElectricitinfrastructuiRRoadmapeleased iNovember
2020 Additionahformatiombouthesemodelss provideth Appendi® andourprojectionsf
wholesalelectricitandgaspricesntheACTareshownn FigureB.3 andFigureB.4.

FirewoogricedortheCBAhavebeersourced frof E SAholeofHousdReporfortheNCC
2022Energy Efficient Strategies, a8813reassumetbbe$1.56&ents per megajoule {MJ)

and remain constant in real terms over the period of analysis. The same price was used to
represent wholesale and retail prices.

13Priora the release of the Houston Kemp report, the avoided wholesale and network cost approact
used for some analyses but not all.

14The Directorate has directed ACIL Allen toward Australian Energy Market Commission energy pric
forecasts for trende2020. Unfortunately, the AEMC does not preteide fongcasts in this time

series. We can use AEMC forecasts in a fixed manner. However, in our view, this would overestima
costs in the longerm.

15Both for the CBA and distributionaisnalys
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FigureB.3 Wholesale electricity pricegtiaps, $ per MWh
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Source: ACIL Allen

FigureB4 Wholesale gas price projections, $ per GJ
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The distributional impacts of using wholesale prices is further explaifed3n section
Retail prices for distributional analysis

Asisstandarg@racticetheCBAoftheproposed minimum standardsnwegstakeinomthe
perspectivefthebroadeACTcommunityithimpactshataretransferbetweestakeholders
(suchasbetweethegovernmeiindhouseholdandbetweehouseholds that were subject to
the minimum standards and those tha} dettedtut.Neverthelesijsimportartboconsider
theimplicationsfsomeofthesdransfersnstakeholdsy particularly the implications of energy
bill reductions on &elolds

As such, we have also included a distributional analysis in the report that shows the impac
proposed changes on households that are subject to the changes. In contraisteto the state
analysis, this household analysis is done ukargergiaprices.
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The retail energy prices used for the analysis of the impacts of the modelled scenarios on

households are showrigureB.5toFigureB.7. These were based on a number of sources as
follows:

o0 forretaiklectricitpricesweusedpricesourcefomEn er gy Ef f i EESency
WholefHousdreporfortheNational Construction Co@R022May 202Tprthe
startyearandprojectethechangeénthesepricevertimeusingnformatiosourcedrom
ou proprietanpodePowerMark

0 forretaigaspricesveusedhepricesnE E SAholeofHouseReporfortheNCC2022
(May 202 Tdrthestartyearandprojectethechangénthesepricesovertimeusing
informatiosourcedromourproprietampodeGasMark

8 feedintariffdovalueexportsothegridwereestimated/projectezsingheaveragefthe
annualargescalesoladispatchveightedholesale electri@ticeplust percentwhich
representossfactorghattheretailewillpassontatheendconsumer

For ease of comparisaureB.8 andFiguréB.9 compare wholesale and retail prices for both
electricity and gas.

FigureB.5 Retail electricity pricdgserkWh
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Source: ACIL Allen

FigureB.6  Retail gas prices, cents per MJ
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FigureB.7 Feed in tariff for PV exports to grid, cents per kWh
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FigureB.8 Comparison of electricity prices at wholesale and retail prices, $ per kWh
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FigureB.9 Comparison of gagces at wholesale and retail prices, cents per MJ
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Rebound effect

Energy savings from implemented energy efficiency measures may not materialise. This is
to as the rebound effect and may take three forms:

1. the takdack effeacwhere energy users increase their consumption of energy using serv
(e.g. heating)

2. the spending effect, where energy users spend financial savings from energy efficienc
other energy consuming activities

3. the investment effect, where investmeatgy efficiency leads to an indirect increase in
economic activity and energy consumption.

The energy efficiency literature often makes note of this rebound effect as a contributing
explanatory factor for the differences between propciieal andrgy savings. Increased
energy use magrtlyresult ilmproved health impacts of the proposed options.

Empirical evidence suggests that the rebound effect is real. However, the evidence also sL
that the magnitude of the effect is higdijevand context specific.

& The modelling done by Tony Isaacs and Robert Foster for the 2011 mandatory disclos
included a 30 per cent rebound effect (that is, it included a 30 per cent discount to ene
savings{Allen Consting Group, 2011)

d McKinsey refers a rebound effect of 15 to 30 (MecKimsey & Company, 2009)

0 A-report by the International Energy Agency on the multiple effects of energy efficienc
to a total macroecormorabound effect in the range of 10 per cent to 30 per cent in the U
and suggests the rate is similar in other developed countries and higher in developing
countrieglEA, 2015)

0 Ob6bLeary (2016) s u(gfgrefliciescy dloheashould be eearerd¢hb low
end of estimates or around 5 per cent to 10 per cent to expected er{€'geaayings.
2016)

For this analysis we use a rebound effect of 10 per cent. This hsernsedtyjtested in
sectiorb.4.4
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Health benefits

Health benefits from improved air quality

The mining and combustion of celddiicity generation in Australia produces air pollution
containing particulate matter, nitrogen oxides, sulphur dioxide, as well as other emissions.
can cause health problems such as respiratory illness and can also affect local economies

Particlate matter, sulphur dioxide and nitrogen oxides are the main power station emission
contributing to health damage costs. These emissions are associated with respiratory and
diseases.

The estimate of the economic impact associated withdénaagaltiosts from these
emissions is based on estimatealtfienefit®fimplementirenergefficiencgndclean
energyneasureproduced Ifcorgiet al(2019for the NSW Government. In this report, the
authas estimated health damage costs-pbeaakd electricity generation of AUD$2.40 per
MWh of total energy generition.

As the estimates in this study were in 2016 dollars, the $2.40 per MWh figure was converte
2021 dollars using inflation ratesdss from the ABS. This produces a 2021 figure of
$2.58erMWh (BingforNSWihisfigureelats to electricitgeneratetiomblackcoa).

This figure was then multiplied by the difference in the electricity generated from coal in NS
sourced fromrqaroprietanpodePowerMark

In addition to health benefits from reduced pollution from coal generated electricity, we use
estimates from thastraliaAcademgfTechnologic&tienceandEngineerind\TSE) report
ontheHidderCostofElectricit¢generatiofATSE, 202&h the health costs associated with
emissions frofstralianoombinedyclegaspowestation$$0.74 per MWh in 2009 dollars) to
estimate the health benefits from reductiorgeimegaig electricity and reductions in natural
gas usé’In 2021 dollars this figure is $0.93 per MWh. This figure was then multiplied by the
difference in the electricity generated from gas over time sourpespfietanguadel
PowerMarkndthe gas saws calculated previously.

Health benefits from improved thermal comfort

The health benefits from improved thermal comfort used in the sensitivity analysis have be
estimated by drawing on the outcomes of
progam. No similar research has been published to date that quantifies the health benefits
Australia.

Acosbenefit analysis of the New Zeal and G
program indicated that it has generated considerable hsalthhdendfie program, subsidies
are provided towards the cost of retrofitting insulation and/or inseflicig rezgying for
pre2000 houses.

To estimate the health savings of the ceiling insulation upgrades, addresses of houses tha
receved treatment were matched with similar houses to provide a control group of address
were then obtained on hospitalisation and pharmaceutical costs of the treatment and contr

16This estimate representhéadth cost reductions per MWh reduction in total energy generation due t
energy demand reductioth are based the life years gained approach for the medium demand shock
scenario and the 202818 period (excludagp up), and assumingartendiscount rate

TWhil e ATSEO®s caenbihed ecycetgaspowerestatimirty @aturabg@shether to

generate electricity or for other purposesNOx and PM10 particulates and a lower lexaidf SOx
hence it was consideredAM&® estimates could be used as proxy for the health damage costs of
natural gas use on an equivalent per PJ basis.
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groups; benefits were estimated using the difference betweenungat@edmouses.

Additional benefits were estimated from previous studies under the NZ Heating, Housing a
Health Study; these included reduced medical visits, reduced days off school or work and
associated reductions in caregiver costs.

The Heat Sntanostbenefit analysis estimated health benefits of NZD 854 per dwelling per ar
for community service card holders and NZD 336 per dwelling per annum for other househ
(Grimes, Denne, & Howdeapman, 2012) breakdovaf these estimated health benefits is

provided ihableB.2. A large proportion of the health benefits are attributable to reduced mor

TableB.2 Breakdown of estiethhealth benefits

Nature of benefit Community service Other households
card holders

Hospitalisation and pharmaceutical use related 13% 3%

benefits

Benefits imputed from previous studies (reduce 11% 28%

medical visits, reduced days of school or work)

Value of reduced mortality 76% 68%

Source(Grimes, Denne, & How@eapman, 2012)

The New Zealand study did not quantify the comfort benefits associated with additional inte
warmth.

The vast majority oflibaefits was attributed to ceiling insulation upgrades rather than clean
heating upgrades. The study also found that health benefits constituted 99 per cent of all p
benefits, compared with 1 per cent for energy savings (from a societahpé@apegtae),

high rebound effect.

We estimated the health benefits for insulating an uninsulated class 1 or 2 building in the s
analysis by drawing on the findings of the New Zealand study in combination with the follo
assumptions:

d an exchage rate of AUDO0.95 for each NZD

& placing a 30 per cent weight on the benefits for community service card holders and 7
cent for other households to arrive at an average health benefit per household

& a 30 per cedbwnwarddjustment for the climatic differences between New Zealand and
Australian Capital Territory, and to account for the fact that the New Zealand program
required both ceiling and underfloor insulation be installed wherever possible, and thel
alsodinding for operational mea$ugesn heating, draught proofirgpand vapour
barrier, pipe lagging and cylinder wrapping

d scaling the benefits associated with reduced mortality by the difference in the Value of
Statistical Life assumed in theatddpr Austrafia

0 scaling based on the rebound fab®shigher the rebound factor, the higher the proportior
of estimated health benefits assumed

0 escalating by the Consumer Price Index from 2012 to June 2021.

Under these assumptions, the healfitsfiexme insulatimgn uninsulated Class 1 or 2 building,
prior to scaling for the scenarios, were assheweatlitr €467 The health benefits for

18The value of reduced mortality was NZD 649 for community service card holders and NZD 229.11
howseholds. The Value of Statistical Life used in the study was NZD 3,467,213. As of August 2019, t
of Statistical Life in Australia, as published by the Office of Best Practice Regulation, was AUD 4.9 r
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upgrading the insulation of a class 1 or 2 building were estimated by scaling the health ber
an uninsulated building based on the difference in the energy required to heat or cool the k

As discussed above, stakeholders discussed the reduced effectiveness of ceiling insulatiot
are any gaps. We have assumed that the likelilpsod digansulation will be greater when

the ceiling insulation is installed by a DIYer rather than a professional. We have therefore
discounted the health benefits by 20 per cent if the installation is undertaken by a DIYer ra
a professional.

Aspecific study would be required to understand thermal control and thermal comfort for A
residents, given the unique combination of housing stock, demographics and climate. For «
the assumptions above will not account for the local cdediimBain ortkekACT O s mor

alpine areas.

Reduced greenhouse gas emissions

The proposed minimum rental standards will also reduce greenhouse emissions from ener
generation. In the case of the ACT, these reductions are likely to be modesiB8qaerse of
cent renewables electricity, so reductions in gas consumption or woodfired heating are like
the only significant source of emissions savings in the ACT.

Theavoidedreenhousgas(GHG emissionassociated with the minimum standards were
calculately:

0 estimatinthereductiom GHGemissionassociatediththeproposed chandssapplying
appropriatemissionimtensitfactordo energyavinggbysource)
& estimatinthecostoftheseemissinsbyapplyingnappropriatearborpriceseries.

More details about the information and assumptions used to produce these estimates are |
below.

Emissions intensity factors

For natural gas emissions, we used the latest estimates dhetoissionsatural gas
consumption reported inNttgonabreenhouskccountsactor¢Scope®and Scope3
metro)TableB.3 providesetails of the emissions factors used.

TableB.3  Naturajasemissionfactorskg CO2e/GJ
State Scope 3 Scope 1 Scope 1+3
ACT 13.10 51.4 64.50

aScope3 emissionfactorbasednestimatéormetrareasn eachstate Estimatefornonmetrareasvaryslightly butoulchot
makea significardifferenceotheoveraltesults

Source: ACIL Allen baselI8&R2020NationabreenhouséccountfactorsiustraliaNationabreenhous&ccount)ctobel

For firewood, a greenhouse gas inbt&&gyCO2e /GJwas used in the modelling based on
estimates prepared by George Wilkenfeld and Associates for the Commonwealth Governn

19Direct (or poisburce) emission factors

20Scope 1, plus all indirect factors (such as
offshore value chain)
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relation to closed combustion type I{Eatngy Efficient Strategies, ZD@%)has been
assumed to remain constant over time.

Cost of emissions

There are multiple approaches to estimate the cost of GHG emissions. Because the burde
of emissionsalmost entirely borne by third parties (neither the consumer, nor the electricity
genertor), it is an example of an economic externality. The value of GHG emissions, theref
not internalised in the market, which means that individuals do not make decisions based ¢
overall impact. This is a classic market failure, makingfteenisdioms difficult to estimate
accurately.

Two approaches have been taken to estimate the value of GHG emissions:

0 Thesocial cost of carbof8CC, or sometimes rendered-&33Cnvhich tries to estimate
the marginal impact of an additional tombemibcaquivalent GHG emisbiasgd on
the future costs associated with those emissions. The SCC is an inherently difficult to
measure, both because of the difficulty in measuring the impact of a tonne of carbon a
time in the future; and beear the assumptions around the discount rate used to evalua
those impacts. Typically, the SCC is given as a very high, high, mediumg@and low valu
deriving from different measures of the discount rate. This is the approach most comm
taken befotbe advent of carboarkets anglas the approach in the United States and
currently in many places throughout the world. Though, given the uneven distribution
effects of climate change, thec&@@ry between countries if the impacts are estimated
locally(Ricke, Drouet, & Calderia, 2018)

0 Theresource cost of carbpwhich is based on the current cost of abatement. In the
Australian context, this is the present value of the spot price for fixed delivery of a tonr
carlon (delivered to the Emissions Reduction Fund, ERF). The average price of a tonn
abatement at the most recent auction (September 2020) was $15.74. Though the part
of the Australian reversetion scheme mean the price is not a reflectetyof a f
operating market, the British and European governments have recently moved to carb
variations using the resource cost of carbon approach.

These two methods can be roughly described as-praenzantia suppljce (respectively).

In a perfectbperating marlkietwith accurate informatiorsdeftied property rights, and

rational decision makintpese two prices would be identical and the carbon market would
equilibrate. Both approaches introduce uncertainty and inaccuracy forrffetentrems

both approaches have been used in policy contexts and have been upheld in courts in leg:
contexts.

In line with the ACT Climate Change Strategy Actmurd théesocial cost of carbon and
climate change adaptation outcomes are abirsaleeCT Government policies, budget
decisions, capital works projects and procliréonéinits analysis we have been instructed by
the Directorate to use the SCC approach based on estimatdsitedrS s (US)

Gover nment 6s nglGroupglWa)pmre Sociay Costof GleénhouseéledWes&
estimates are baseddrequency distribution for the future costs of climate change per tonn
CO2e based on climate modelliimg IWG estimates the social costs of carbon for the followin
scenarios:

0 The low scenario shows the average éstinthéfuture social cost of climate change
discounted using a discount rate of 5 per cent.

21The average cost of climate change represents the average of the cégisdstmatetkly cited
integrated assessment models (IAMs) intleeipeed literatutidhese IAMsstimate global climate
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The medium scenario shows the average estimate of the future social cost of climate «
discounted ugima discount rate of 3 per cent.

The high scenario shows the average estimate of the future social cost of climate char
discounted using a discount rate of 2.5 per cent.

Thehigh impact scenagpresesthighetharexpected economic impacts froateli

change further out in the tails sé¢red cost of carlabstributiort. use thesocial cost of
carborvalue for the 95th percenitilee frequency distribution of the future costs of climate
change discountata 3 percent discount rate.

For the central analysis in this RIS we have used the SCC for the medium scenario using «
discount rate op8r cent based on estimates in Australian dollars prBducegstone
Advisory2021jor the ACT Government {sdxeB.4). We have also conducted sensitivity
testing using the SCC from the low scenario (at 5 per cent discotmréie)ragl impact
scenario given that, as noted by Rovingstone Advisdorrgn88CC estimates are deemed

to be conservaiive

TableB4  Social cost of carbon estim2®§) 2050 (iAustralim2020 dollayper tone

of CO2)
Emissions year Scenario (discount rate and statistic)
Scenario Low Medium High High impact
Discount rate 5% 3% 2.50% 3%
Impacts assume Average Average Average 95th percentile
2020 $20 $71 $104 $207
2025 $24 $77 $114 $232
2030 $27 $34 $123 $255
2035 $30 $92 $131 $282
2040 $35 $101 $141 $307
2045 $39 $107 $149 $331
2050 $44 $116 $160 $356

Source(Rovingstone Advisory Pty Ltd, 2021)

Avoided electricity network costs

Theavoided electricity network costs have been calculated as they were in two recent RISs
to energy efficiency by:

0

imputing a reduction in energy use to a reduction in peak demand using a conservatio
factor (CLF)

guantifying the deferred nktianefits by applying a dollar value per unit reduction in pee
demand.

We note that a number of assumptions need to be made in applying this approach, but tha
savings argecondarlgenefittompared with saved energy bills or reduced greenhouse gas
emissions

damages using highly aggregated representations of climate processes and the global economy col
into a single modelling frankeWue three IAMs were run using a common set of input assumptions in
each model for future population, economic, and GHG emissions growth, as well as equilibrium clim
sensitivitiy a measure of the globally averaged temperature response tonmusgehsed @0
concentrations.
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Imputing a reduction in peak demand

The most recent RIS for energy efficiency in residential buildings to estimate the reduction
demand applied a CLF of 0.4 based on a 2011 SKM MMA (now Jacobs) report and a 201z
Greenwood/ Marciminidill report. A Jac{@B&19)eport provided the CLFs as set out in
TableB.5, which indicate that this figure likely overstates the peak demand reductions (the I
the CLF, the higher the peak demand reductions for a given reduction in energy use).

Based on the CLFs as set out29i83acobseport, we have applied a CQLB@f

TableB.5 Conservation load factors

Residential endse Basis / Source Conservation load factor

Summer 4 pm peak Winter 6 pm peak

Building shell upgrade Summecooling + Winte 0.48 0.50
heating

Residential cooling  RC AC profile 0.48 -

Residential heating RC AC profile - 0.50

Residential lighting  Daylight hours & 2.64 0.34
Household occupancy

Residential water heatNZ HEEP study 1.49 1.09

Residential outdoor  Daylight hours & 2.64 0.34

lighting Household occupancy

Residential refrigeratioAdjusted cooling profils 0.70 0.90

Televisions and set tofHousehold occupancy 0.79 0.66

boxes

Computers and laptopHousehold occupancy 0.79 0.66

Other consumer Household occupancy 0.87 0.73

electronics including
mobile chargers, printe
et cetera

Other miscellaneous Household occupancy 0.83 0.69
appliances including

kettles, toasters,

hairdryers, shavers et

cetera

Residential pool/spas Householdccupancy, 0.73 0.84
Ergon Energy profile

SourceJacobs, 2019)

Quantifying the network benefits

The network benefits have been calculated based on the incremental reduction in peak de
each year and tbepital expenditure that would have been avoided by that reduction in peak
demand.

The avoided transmission network benefits have been estimated using the same transmiss
deferral benefit as used in the 2019 Jacobs report ($500/kW), escalatetidiroto 2029 d
dollars. This value was:

€ b a s ehduseadvicé and has been chosen because it conservatively reflects the
uncertainty associated with network deferrals, and because the value of transmission
deferrals is usually not material.
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We have é@snated the distribution network benefit using the forecast capital expenditure on
growth in the most recent revenue determinations for each electricity distributor and the for
growth in peak demand. Based on this data, we have assunudstiaastaated with

growing the distribution network are around $3,000/kW, noting that the cost varies widely &
electricity distributors as the demand growth is very low or negative in many electricity disti
areas.

Consistent with the 20X®bBa report, we have applied a discount factor of 70 per cent to:

¢ allow for the wuncertainty involved i
from the prografs.

Avoided costs of additional renewable energy

The ACT Government has |legisiatirget to source 100 per cent renewable electricity by 202
It has undertaken a number of competitive reverse auctions to effectively purchase renewe
energy to offset the electricity that is consumed in the ACT to meet the target atml more rec
maintain that target.

In the absence of this policy initiative, it is expected that additional auctions will be held to |
the target over time. The avoided costs of additional renewable energy are the costs avoid
reducing the amount oftaiél renewable energy that would be purchased to maintain the ta
over time. These prices have been taken from the previous four quarters of auction results
available onlig€This has been assessed as $14,706 per TJ and assumed to be fixed, in rec
terms, over the life of the investment.

B.2 Analysis of costs

Similar to the benefits, the proposed minimum standards will impose some costs at the ind
(dwelling) level (such as the capital outlays to meet the increased enezguietficaarisy

and some economywide costs. The costs that will be assessed in the analysis are discusst
below.

B.2.1 Household costs

As outlined in sectiof) depending on the policy option analysed, the household costs that a
be included in the analysis are:

& Upgrade costghe cost of any energy efficiency measures installed as a result of the pc
(for all policy options) and of any required ne@rgenacing of these upgrades (where
relevant), excluding reb#tes assumethattheresourceostofthese upgradesesjual
to90percentoftheupgrade costs estimated byHEESourceostis theopportunitgost

22 A footnote on page 34 of the Jacobs report indidatedXipatrtcent discount factor was derived from
assumptions used in the Department of Climate Change and Energy Efficiency evaluation of a Natic
Energy Savingtiative.

23 Available here:

2Whil e from a householdébés perspective it is 1
efficiency measures, as a general rule, subsidies are excluded fromwide&eBAcasy from the
societal perspective, they do not ra@essource cost, but just a transfer.

25The resource cost of different types of construction products varies as there are a number of marg
applied throughout the supply chain (e.g. wholesaler and retailer margin and transport margins). A 1
centdiscount on retail costs has been used to approximate the resource cost of construction product
on research by the Reser vetheRashokgoaud accaunts forramlnd a
half of the final sale price of retailsteansg between its two iripatgorts and domestically produced
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ofallocatingesourcew theproductioandinstallatiooftheenergyefficiencypgrades
(insteadfsomenthemproductsrservices)ncalculatingpportunityostsproducer
surplusndcostoflabouthatwouldbtherwisbeunemployeatededucteffomgross
costsProducesurplussthedifferencbetweemwhatproducerarewillingandableto
supphagoodorandthepricetheyactuallyeceiveThe upgrade costs are described in
more detail in Apper@ix

d DIYi in the case of DIY upgrades, the time taken for the upgrades are added to the up
costs. This cost also discounts for the fact that DIY upgrades will not require time to or
upgades.

0 Assessment costthe cost of the energy efficiency assessment and the time household
spend with the assessor during the energy assessment (for a-pasednoatioa). For
example, for a ceiling i nssessmenthasibeenmi ni
assumed for all properties prior to up@radhinzh aligns with the safety requirements put
forward for the EEIS.

d Rectification costm the case of ceiling insulation, some properties will not be in a suffic
condition to make tlequired upgrades. This includes poor or dangerous wiring, pests, C
poor quality of the ceiling space.

Learning rates

Learning effects (or learning rates) refer to the rate at which the cost of energy efficiency n
fall over time as a function of

d industry learning (e.g. building designers can retrofit buildings to achieve a higher ene
efficiency standard at a lower cost)

d costs of building materials and energy efficiency products reducing over time as the in
demand leads to economissabé in production and technological innovation

0 labour costs reducing over time as builders become more experienced with applying n
building materials, appliances and techniques that may be required to achieve higher «
efficiency.

There are a fetudies that discuss learning rates:

& A study by the Moreland Energy Foundationtidcesidentiduildingsectohas
respondetbtheintroductionfthe6 starenergefficiencgtandartbundhat overafior
both Class 1 and 2 togethexnanal learning rate opérscenvas observexyer the
20142017 periocClass 1 dwellings alone showed a learning ratr oERAtEr annum
over this period, while Class 2 dwellings alone megsureehhef annuntdowevert
isnotedhatthisis basednaverylimitedsamplendis notstatisticallsignificar{iMoreland
Energy Foundation, 2017)

d An evaluationtbgVictorial StarHousingtandarébr thebepartmentf Environment,
LandWatel& Planningighlights the following estimates for lighting equipment:
LEDsareestimatetb haveexperienceallearningateof28per cenperyeararound
themiddlgartofthisdecade

the International Energy Agency notes compact fluoresasmavaggrgerienced
alOpercentlearningateearliethisdecad€othesourcesotehighewaluesnearlier
timeperiod$ notinghatthistechnologiyrstemergeththel970s)(SPR, 2019)

good.. The remainder reflects the cost of distribution. Splitting this into the various inputs involved ir
distribution shows that around 20 per cent of the final price is atttiutdbdbtour and intermediate
inputs used by distributors, with the final 10 per cent of the sale price being the net profit of wholesa
retailers combirdgd'Arcy P, 201@jailable ai:
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0 A report by HoustonK¢p@d 7pdvising on the methodology to be used for residential
building RISs recommends the following:

€ acostefficiencyateof2 percentyearonyearasa startingpoinwithsensitivitiesf 1 per
cent(lowebound) an8ipercent(uppebound)Thesaatesarebroadlgonsisterwith
whais considereith othersectorseg,theelectricitgndgasnetworkector.

d A 2017 study for temmonwealfepartmemnftheEnvironmeahdEnergyeviewed
the evidence on learning rates and found that, on average, the pricglatetienergy
building products had declined only modestly in real terms over the period from 2004 t
2016(SPR, 201 Bpecifically, the reat@ of a basket of eneealgted building products:

declined by 0.4 per cent in unweighted terms
declined by 0.2 per cent in weighted®erms.

0 The Low Carbon Livingo@erative Research Centre technical report on building code
energy performance whi ch BuitoReifomieAs t he
industrjedpathwayo a zerocarbomeadybuildingodeand models tivapacts of
increased energy efficiency standards for new buildings did not apply learning rates to
prices of building el ements usedwhien t h
intuitivelitisrelativelgtraightforwarapositheexistenceflearningates andto build
thesdntotheregulatorpenefitostanalysidjndindghardevidencaithwhicho quantify
rategs extremelgroblemati{Bannister, 2018)

0 The 2018 RIS on théusionfheatingindcoolingnergyoadimitsinNatHERS
assessmentiid not apply a learningaathangén realcostsovertime(primarily
becausenosiscenariomvolvd netconstructiorostsavinggutalsobecauseftheminor
naturefthechangemvoled. (SPR, 2018)

d The 2018 Decision RIS for energy efficiency of commercial buildings in(GENCC 2019
2018Yid not include learning rates in the central case analysis as they concluded that
was not enough evidence to support a general ledimiegoatgulatorghangeThe
RIS also noted that:

insomecircumstancdsyildingsonstructeandethebaselinscenaridi.e.constructed
undeexistingN\COminimumequirements) woalsobenefifromdecliningriceof
buildinggroductsiVherehepricedeclinegorinputghatareusedundeboththebaseline
scenariandwherestricteminimumerformanaequiremengpplytherevouldeno
changéntheincrementabstofachievingighestandards&venvherghepriceofinputs
usedoachievéighestandardéutnotnecessariyndethebaseline) fallswerprices
mayencouraggreateuptakeftheseproductsndethebaselind-orexamplejeclining
pricehasencouragegreateuptakefLEDlightingverwithoutheneedorregulatian

And that:

Whereheapeandmoresnerg\efficientechnologi€andhereareno compromisems
othercharacteristics) becomesilablésuchasLEDlightingtheyarelikelytobeadopted
byindustrgvenwithoutheneedorregulatorghange.

Given the above evidence, for the central case analysis in this RIS. [bheiropsist of
upgrades is tested through breakeven analysis.

26Thebaskeincludedver 150 energglated building elements, including insulation products, glazing, ar
different kinds of mechanicatlanttical plant, including lighting, which were priced by quantity surveyo
Donald Cant Watts Corke.

Minimum standards for residential rental properties Regulation Impact Stateme nt B-19

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

B.2.2 Administration and enforcement costs

These costs include any additional government resources required to administer and enfor
proposed policy options. These costs could include:

0 administteon and enforcement costs of the policy

0 information campaigns/materials to raise awareness of the changes

0 costs of implementation and review.

The costs used for this purpose have been provided by EPSDD and are assumed to be iny
between policy oppthough do run for the period of the program. Estimates of Housing AC
organisation costs, which are scaled depending on the requirements of each proposed stal
have been taken from the ACT Public Sector Enterprise Agreement.

B.2.3 Industry costs

Dependmon the policy option being examined in the RIS, industry will incur some costs. Tt
could include, for instance, costs associated with training, time required from property man
and insurance requirements.

Costs to real estate agents

Althoughgi not expected that this will be a 0
standard policy option, it was assumed that real estate agents may be requested to organi
assessments and upgratleis. project management is in excess of orgjanpéingpgrades

as is the case with a heater replacement, for example.

In some cases, these costs will be passed through to rental providers, however this time hi
estimated separately. This only applies to those properties managed by ttsal estate agen

For the purposes of this analysis, it was therefore assumed that such a booking would req
hours of a real estate agentds titame, bas
organise assessments, assist in planning upgetesiiple providerand organise

payment, etc. This time was costed using the average annual earnings of a real estate age
ACT (sourced from the ABS).

B.3 Modelling parameters and assumptions

The following sections discuss key inputs and parametetsetausaddor the CBA, both at
the household and economywide level.

B.3.1 Timeframe for analysis

The analytical timeframe used to model the costs and benefits of the proposed minimum s
is based on the following assumptions about the life of the intervention and of their associe
impacts.

The effective life of the intervention

Consistent Wibest practice and previous CBA analyses, we propose to assume that actions
related to the policy (compliance actions, information campaigns, industry training, etc) bec
year the scheme starts (2022) and extend for a pe@adsoftiat is, ¢esassociated with

the scheme are be modelled {@at§). After this period, it is assumed that, in a normal cyclic
policy review, a new -testefit analysis results in the policy being superseded, revised or
extended.
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The | ife of impdtte i nterventionds

The benefits that flow from the energy efficiency investments triggered by the policy will de
the life of the assets installed by householders. Buildings are {iysdadigdetsowith a life of

40 years or more, whereas applianstodetived. In light of this, depending on the upgrades
required under each policy option, the following assumptions have been used about the ex
life of investments.

0 Investments related to insulation have been assumed to have an avef&¥eyldaspan
(the useful life of insulation depends on the type of insulation installed, the R rating of -
original insulation, compression and movement over time, and whether any damage h
occurred).

0 Investments related to heaters have been asbaned tidfespan of 12 years.

o) For performance based minimum standard policy options:
Investments relating to upgrades to the building shell have a lifespan of 30 years.

Investments related to hot water equipment have been assumed to have a lifespar
years.

For investments related to photovoltaics (PV), it was assumed that the panels have
lifetime of 20 years and that inverters (which are integral to the operation of the sol
panels) last 10 years. It is also assumed that households hdlirrieplertertin year

11 so that the full 20 year benefits from the panels are realised. Efficiency degrada
PV outputs is not explicitly modelled, instead an average efficiency is used over th
panel 6s | ifeti me.

B.3.2 Discount rate

There is extensive aebaround the basis and selection of the appropriate rate to discount th
stream of costs and benefits of interventions related to energy efficiency, as the rate used |
has a very significant impact on the value placed on the benefits atoaifutlatedvar a

long period of time.

The ACT Treasury Guide does not provide for a specific discount rate requirement for RIS.
However, the Office of Best Practice Regulation (OBPR) require the calculation of net pres
values at an annual centrbtiieeount rate gb&r cent, with sensitivity analysis conducted
using a lower bound discount rate of 3 per cent and an upper bound discount rate of 10 pe
(OBPR, 202@ecent energy efficiency Regulation Impach&tdRiSs) related to buildings
(CIE, 2018)ave used these recommended discount rates, and Houston Kemp in their repor
Residential Buildings Regulatory Impact Statement Méttmatkddogilemp, 204180

suggest using these values (although they also suggest reporting evaluation results using
cent discount rate).

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

d The New Zealand Treasury recommends a standard discount rate for all regulatory ap
of 8percent. However, a number of RISs have used lower discount rates when there a
environmental energy efficiency concerns. For example, a RIS for updating energy
efficiency regulations for air conditi
environment al and soci al tHeustenf Kemps201&)s s o

0 HoustoKkemp notes that, in the United Stat
using a 3.0 per cent real discount rate (2.5 per cent nominal) for projects relating to en
conservation andeewa b | e e n ¢Houstpn Keropu20Xre s 0 .

0 The Intergovernmental Panel on Climate Change (IPCC) recommends using the follov
discount rates for projects with long term impacts: a 3.5 per cent dise8iyeats for 1
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a 3 per cent rate fof78lyears, a 2.5 per cent ratefl®5@ears, a 2 per cent rate for
125200 years, 1.5 per cent fo3000/ears, and 1 per cent for a longeé’period.

For this RIS, we have f ol | oosrgdiscaurtt mte &ithe e ¢
primary comparison rate, reflecting ACTO0s commi t ment to inc
appropriate discount rate for policies which relate to climate tieaegeiahadd private
opportunity cost of the capitegtiments (and other costs) of a minimum standard. This
assumption is the same both at the household and economywide level of analysis. We hav
conducted sensitivity analysis using a discount rate of 7 per cent and 10 per cent.

B.4 Net impact

The resultsf a cosbenefit analysis should be presented so as to facilitate identification of the
preferred option. Combining all estimated benefits and costs, we have estimated the net in
the proposed changes and identify the option that generatss thed hesrefit for the
community.

We have provided the following metrics for each policy option:

0 Net Present Value (NMhe NPV is the sum of the discounted stream of costs and
benefits.

d Benefit Cost Ratio (BZRhe BCR is calculated by dividing the present value of benefits
by the present value of costs and can be interpreted aglevdrylomer of cos't
dollars of benefits.

B.4.1 Sensitivity analysis

Our RIS experience suggests that there is often uncertainty surrounding the values used tc
estimate potential effects (both future benefits and costs). It is therefore important to condt
sensitivity analysiglatermine the robustness of the parameters used to estimate potential
impacts.

The sensitivity analysis allows for variation in the following variables across each of the op

the discount rate (discussed briefly)

energy prices

the balance between gpefficiency and health impacts
upgrade costs

maximum expenditure limits (discussed briefly)

o Ox Ox Ox Ox Ox

phasdn rate (implicitly in the scenarios).
The sensitivity analysis is given in $e4tion

B.4.2 Compliance

Theanalysisssumegfullcomplianceiththenewenergefficiencyequirementd/hilein
realitynotallrental dwellingselikelyto complyviththerequirementslly thisisa standard
assumption regulatorgnalysis.

B.4.3 Cost pasghrough distributional impacts and the effect on the rental market via
rental providers

The ACT rental market is relatively tight. Since 2005, vacancy rates have been below 2.4
and over the previdiue years, the vacancy rate has been closer to 1 per cent. The effect is |

27|PCC, 2007, cited in ASBEC Boil@ing Energy Performance Standards Project, IssugwiPaper
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rental providers have power in negotiations. Typically, fulhcosgpasassumed in
regulatory impact analyses. In the case of the ACT rental market, thewergotiagiviglpo
providers support this assumption.

However, in 2019, Residential Tenancies Amendmewag\eitroduced in the ACT. This
prevents rental providers from excessive rent increases, and limited rent increases to once
year. This limitatinayprevent rental providers from increasing rents to cover capital investm
in energy efficiency measures in theeamnorhis is particularly if they are not able to make thei
case through the ACT Civil & Administrative Tribunal (ACAdrpwekichrancreases in

excess of the prescribed amount

However, to test the potential impacts to tenants and rental providers of partial and full cos
through, we have conducted:

0

an analysis of the distributional impacts of the proposeavitaaddrdsthout full cost
pass through

a case study of a oOotypicaldéd or O6averag
This case study examines the relative cost of the capital investment relatase to the afte
returns for a rentedyider. This, represented as a percentage of capital returns, illustrate
the annual impact of the returns in the case that rental providers are completely unabl
pass through costs.

B.5 Key modelling assumptions

Other key modelling assumptions undgriaranalysis are provided in the tables below:

0
0
0

TableB.6 Costsbenefitard assumptiaincluddinthe CBAmodéi insulation
TableB.7 Costsbenefgtard assumpti@includdinthe CBAmodéi heater
TableB8 Costsbenefitard assumptia@includdinthe CBAmodéi performance
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TableB.6  Costsbenefgard assumpti@includdinthe CBAmodéi insulation

Item Relatel assumptions/notes

Costs

Households Cod of energ Coss incurral by the properties tha get upgraded

efficiengupgrade 1.

2.

DI installati@® insulatiocen be installd by a professiomar on adoityoursélDIY) basi§Vhi thee is no certaintabotthe proportioof peopd tha
woudl choos DIY, it has bean assumétha 10% érent&providerwoudl choos this optionwit 90% choogirto do it throu a professional
Organisaticard upgrad costs:

a) Preinspectiocoss 0 theeare arang of significamisks associattwih installig ceililg installatiome assure that if the insulatiois to be installd
by a professionahe rentdpropestwil be inspectegby atrain€ tradesnapria to the installatioof ceiliig insulatioto asses the risksincludigthe
wirirg ard electrideequipmenaccessibilitgxposiweto hazardaaisubstanesvermm ard asbestosand conditin of the ceilingWeassura tha the
preinspectiowil tale ore hou at arae of $1® pea hou plws a cal ou fee of $120We nok thd in sone casesrentdprovidercan ge free quotes
howeve notig tha mary wil na be sue whethewok is requird or not we have na assumeths in the modelling®s pe the EEISEPSID has
directdthdane | e ¢ $assessmess reduird to tes the safey of the ceilig spaceDIY installati@wil nd incu the® coss as it is assumeérentd
providerche& the ceilig ard instdlthe bats if needed.

b) Preinstallatiorectificatioworls 8 the preinspectiomay identif arang of rectificatioworls tha are requird to be undertakepria to the installatio
of the ceililg insulatioto addres risks Whig¢ sone house wil requie minimbworksothes may neal substantiavorls to, for exampleaddres wiriig
issuesremoe pestsarnd repairoo$ ard ceilingsT he proportioof house tha woull neal rectificatioworls ard the extemof the & worls is na known
althoufysone insulatiostakeholdsnotel tha thee is a smalchane of needig substantiavork\We assure that on averaggb pe cert of house
wil requie sone wok to be undertakemvit the cog of the worls estimateito beg on averag $2,000.

c) Posinspectind this analysassumetha the propestwil be inspecteéby atraine tradesmafollowig the installatioof the insulatioto ensue tha
the installativis sak ard mees the requirementk has beeassumetha al propertigare inspectedvhether:
i) theyareclas1orclas2buildings
i) theinstallatiohas bean dore by a professiomhar aDIYer
We assure tha the postinspectiowoutl take two hous at arat of $1® pe hou plws acal ou fee of $1201t woull be assuméthaad c e r t i f i «
similadocument} issuel after this inspectigriwhit can be useal to demonstratompliarewit the requirements.

Time to obtam ard organis quotes/woskd we hawe includd the opportunitcog associatéwih the rentdprovidepropestmanageor sone othe pary
organisipquots’i for the suppf ard installatioof insulatiowhee the insulatiois installd by a professiomand for the suppy of insulatiowhee the
insulatiois installd by a DIYerard to arrang ard attewl a preinspectio(whee the insulatiois beiry installd by a professional) éa pog inspectiate
hae assumetha the tire requird for the® activitieis three hous whee the insulatiois beiry installd by a professiohand ore ard a haf hous whee
the insulatiois beirg installd by a DY e (reflectigtine taken to soure materialgathe than sourcig an installer)To value this time we use the followig
datard assumptions:

a) 92% rent@ropertieare manageby red estat agerns and 8% ae manage by the ownes of the propest (as pa REIACT)

b) thetime of red estat agers wil be costel usimg the averag annubearningof ared estat agenin ACT ($3b pe hou). As notal abovein sone cases
this cog wil be passed throuf to rentaproviderdHowevethsis adistributiohaspectrathe than pertinetto the net impatof the options.

c) thetime of propestownes wil be monetisgusirg estimateof averag weekf earning ($49) fnm ABS far the ACT
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Iltem Relatel assumptions/notes

It is assumetha the installatioof insulatiocan occu whié the propestis rentel so it is assume tha thee wil be noloss in rentéincore for renta
providers.

It is assumethd thee are no ongoig coss of maintenance/servidine installd insulatian
It is assumethéd the coss of insulatioremai constatin red terns ove the analysiperial (i.e we wil na inclue learnig rates in the analysis).
Itis assumethd rentpropertieare subjetto the polig requiremeseither:

4.

o

a)

b)

Fa existig (rolling) tenancjésawig on the Poissodtlistributioof tenang lengtk for NSA propertieshe cumulatecchaneg is given by the (truncated)
exponentidistribution:

i) Yeal: 59%

i) Yea2: 83%

iii) Yea 3: 100% fdhe twoyea phasen or 91% fothe fouryea phasean

iv) Yea 4: 95% fdhe fouryea phasen

V) Yea5: 100% fdhe fouryea phasdn

Upm enterig the rentdmarkefor the firg time n the absene of informatimabotithe numbeof propertietha ente the renthmarkéefor the fird tire
evey year it wil be assumeétha 300 existig propertieenta the renthmarkeevey yea (churn)whit stenfranthe growh of rentapropertefran
200708 to 201718 minws newy buit properties-a completenesswil alo be assumetha 32% bnewy buit propertieenta the renthmarkeevey
yea d roughltinline wih the currehproportioof existig rentastod to the totd housig stock Theg 32% bthe new stod do na get upgrade as are
assumeto complwit the currehenerg efficiengrequiremesfor new dwellingset by the NationeConstructitCode Propertigetha are upgradein
responsto the proposé poligy bu leae the renthmarkeard are rerentel at later stages wil be excludé franthe analysias thee is no dat abou
thee ard are likey to be a smadlnumbeof properties

Fa pubkt housingt is assumetha Housig ACT wil upgrad equépars of the housig stok tha need upgradigin ead yea of the phag in ard tha
theeis zeo additionastok tha need upgradigenterig the publt housig stok afte tha perial (i.e itis assumetha if new stok is addel to puble
housingthk stod is eithe new or has bean upgrade so tha thee is no neel to upgrad afte its acquisitionfHousig ACT has plars to replae ard expad
upaits currebhousig stockWe have assumetha ary new propertieenterig the portfoti wil be sourcd sud tha they mee the proposeé standards.

Industry N/A

Othethanthe coss for red estagé agent of organisinthe quotes/wki(describgabove)no coss wil be includd for industy as aresuli of this policy.

GovernmentT

Administratio
ard
enforcemén
costs

Coss
associatgwih
enery
efficieng
upgradefor
publ housig

As pe informatiofranthe ACT Governméthe governmeioss have bean assume to be $400,00 up frori coss ard $398,4Z ongoig costs The

ongoig coss wil be depreciateat the sane rak as the actie upgrades

Pubk housig coss hae been estimatein asimilamanneto privae upgradeshowevecoss are basa on the time requird for an AOS ACT publg
servie wage ani scalel dependion the siz of the upgrad programHowevett isassumé tha al upgradeare undertakeby a professiohéo DIY

work)
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Benefits

Iltem Relatel assumptions/notes

Households Reduce utiliy bils

Energsavingd the followigassumpti@wil be usal in the calculatioof energ savings:

accruig fran T Insulatiohas alifespa of 25 yearsafte whid the qualiy of the insulatiomeas it is no longeto the qualiy of the standarslard may hae vew litte
reducd enery benefiin sone cases.
use i 5% 6Clas 1lrentdpropertietha requie insulatiocannophysicallinstdlit (ths is basel on ballpat estimatementiongduriig consultatiswih
stakeholdersp only 95% bthetotdd u p g r a d a bwillbéctupliupgraded t i e
i twothirg of Clas 2rentdpropertietha requie insulatiocannophysicallinstdlit (ony someaop floa unis can instdl insulationo only ore thid of
susceptiblpropertighawe bea upgraded.
I Reboudeffetd asnotel aboveenery saving franimplementienerg efficiengmeasuremay na materialesdue to the reboud factorEmpirida
evidenesuggesttha the reboud effetis real Howevethe evidene al suggesttha the magnituelof the effetis highy variatd and contekspecific
Given the uncertaigtassociattwih the reboud factoywe hawe assesseéthe energ saving basel on areboud facte of 10 per cent.
i Asdiscussgabovethe energ saving wil be valuel usirg wholesalfud prics drawigon ACLA | kemargdmarkemodelligfor fud prices.
Healhbenefits  Describain greatedetdiin appendisectio B.1.1
Society T Reducd Describetin greatedetdiin appendisectio B.1.1
greenhows
gas emissias
franhousehdl
gasuse
i Reduced
renewabl
energ offses
forthe ACT
i Avoidd
electrigjt
netwdk costs
i Improvdar

qualiy benefits

Source: ACAllen
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TableB.7  Costsbenefgard assumpti@includdinthe CBAmodeéi heater

Heading Item Relatel assumptions/notes

Costs

Households Cog of energ i

efficiengupgrade

It is assumetha thee wil be no requiremeéito proe tha the rentdpropestcompliswih the poliy (i.e othe than the cog of upgradigithe heate -if

requiregthee wil be no othe compliarecosts)

It is assumethd the installatioof heates can occu whik the propestis rentel so it is assumetha thee wil be noloss in rentdincone for rentdproviders.

It is assumethé the coss of heates remai constatin red terns ove the analysiperial (i.e we wil na inclue learnig rates in the analysis).

It is assumetha thee wil be ongoig maintenaexoss of $2% pe upgradéheateevey three yeas in 45% bpropertiesvhit is equivaldrio estimate

of tho® existig heates whid do nd requie regulamaintenameqresistareheates or woodfire)

Itis assumétha rentpropertieare subjetto the poliy requiremeseither:

I Faexistig (rolling) tenancjesawig on the Poissoslistributioof tenang lengtk for NSV propertieshe cumulaterchang is given by the (truncated)
exponentidistribution:

T Yeal: 59%

Yea2: 83%

Yea 3: 100% fahe twoyea phasen or 91% fothe fouryea phasen

Yea 4: 95% fahe fouryea phasen
T Yeab: 100% fdahe fouryea phasan

i Upm enterigthe renthmarkéfar the fird time in the absene of informatimabot the numbeof propertietha ente the rentdmarkefor the firg time
evey yearit wil be assumeétha 300 existig properteente the renthmarkeevey yea (churn)whit stenfranthe growh of rentapropertiefran
200708 to 201718 mins newy buit properties-a completenesswil al be assumetha 32% dbnewy buit properteente the renthmarkeevey
yead roughtinlire witthe curretiproportioof existig rentastod to the totd housig stock Theg 32% 6the new stok do na get upgradeas are
assumedto comptwit the currebenerg efficiengrequiremesfar newv dwellingset by the NationBConstructitCode Propertigtha are upgradein
responsto the propose poliy bu leae the renthmarkeard are rerentel at later stages wil be excludd franthe analysias thee is no dat abotithe®
ard are likey to be asmalnumbeof properties

Time to obtam ard organis quotes/woskd we hawe includd the opportunitcog associatéwit the rentdprovidepropestmanageor sone othe pary

organisipquots’i for the suppy ard installatioof insulatiowhee the insulatiois installd by aprofessiothard for the suppy of insulatiowhee the

insulatiois installd by aDIYerard to arrang ard atterl apreinspectio(whee the insuhtion is beiry installd by aprofessional) dapog inspectiae

hae assume@tha the time requird for the® activitigis three hous whee the insulatiois beirg installd by aprofessiohard ore ard ahaf hous whee the

insulatiois beirg installd by aDIYe (reflectigitine taken to soure materialgathe than sourcig an installer)To valie this time we use the followig dat

ard assumptions:

T 92% rentpropertieare manageby red esta¢ agend and 8% ae manage by the ownes of the propest (as pa REIACT)

i thetime of red estat agers wil be costel usirg the averag annubearning of ared estag agenin ACT ($% pe hour)As notel abovein sone cases
this cog wil be passed throuf to rentaproviderdHowevethsis adistributiohaspectrathe than pertinetto the net impatof the options.

i thetime of propestownes wil be monetisgusimg estimateof averag weell earning ($49) fnm ABS for the ACT.
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Heading

Iltem Relatel assumptions/notes

Fa publt housingt is assumetha Housig ACT wil upgrad equépars of the housig stok tha need upgradigin ead yea of the phag inard tha thee
is zeo additionastod tha need upgradigenterig the publk housig stod afte the peria (i.e it isassumethéd if new stok is addel to publk housingths
stok s eithe new or has been upgrade so tha thee is no neal to upgrad afte its acquisitionHousig ACT has plars to replae ard expad upaits curren
housig stock\We hae assume tha any new propertieenterig the portfodi wil be sourcd sud tha they mee the propose standards.

Industry

Timetoobtamnard Othethanthe coss for red estat agers of organismithe quotes/wkKdescribeéabove)no coss wil be includd for industy as aresul of this policy.

organis
quotes/works

Governmenti! Administratio 1

ard
enforcemén
costs

i Coss
associatwih
enery
efficieng
upgradefor
publt housig

As pe informatiofranthe ACT Governmethe governmeigoss have bean assume to be $400,00up frori coss ard $398,4Z7 ongoig costs The ongoig
coss wil be depreciatkat the sane rak as the actie upgrades

Publ housig coss hae been estimatein asimilamanneto privage upgradesowevecoss are base on the tire requird for an AOS ACT publkt servie
wage ani scalel dependupon the siz of the upgrad programHoweveit isassumetha al upgradeare undertakeby a professioméo DIY work)

Benefits

Households Reducé utiliy bils

accruigfram
reducd energ
use

Energsavingd the followigassumpti@have beeunsel inthe calculatimof energ savings:

Spae heates hae alifespacof 12 years.
Al Clas 1lrentdpropertietha requie aheatig upgrad can physicallinstalit

10% 6Clas 2rentdpropertietha neal to upgrad heatig to compl wit the polig cannbphysicaflinstdlit. Ths reflect tho® apartmestwvhit do na
hawe accesto anoutsié spae for ahed punp unit.

Reboudeffetd as nota aboveenery saving franimplementkenerg efficiengmeasuremay na materialesdie to the reboud factorEmpirida
evidenesuggesttha the reboud effetis real Howevethe evidene als suggesttha the magnituelof the effetis highy variatd and contekspecific
Given the uncertaigtassociattwih the reboud factoywe hawe assesseéthe energ saving basel on areboud facto of 10 per cent.

As discussgabovethe energ saving arevalue usirg wholesalfud prics drawigon ACLA | b emergdmarkemodellipfor fud prices.

Healhbenefits  Describ@in greatedetdiin appendisectio B.1.1

Society

greenhows
gas emissios
franhousehdl
gasue

I Reducd Describetin greatedetdiin appendisectio B.1.1
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Heading Iltem Relatel assumptions/notes

i Reduce
renewabl
energ offse$
farthe ACT

i Avoidd
electriojt
netwdk costs

i Improvdar
gualiy benefits

Source: ACAllen
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TableB.8  Costsbenefgard assumptianncluddinthe CBAmodéi performance

Heading Item

Costs

Relatel assumptions/notes

Households Cogof eneryg
efficiengupgrade

T ltisassumetha rentdproperti®are subjetto the poligy requiremeseither:

Fa existig (rolling) tenanciesawig on the Poissomlistributioof tenang lengtk for NSV propertieshe cumulatexchang is given by the (truncated)
exponentidistribution:

i Yeal: 59%

i Yea2:83%

i Yea3: 100% fahe twoyea phasdn or 91% fothe fouryea phasen

T Yea4: 95% fahe fouryea phasdn

T Yeab: 100% fdahe fouryea phasan

Upa enterig the rentdmarkéfor the fird time in the absene of informatimabotithe numbeof propertietha ente the renthmarkefor the firg tine
evey yearit wil be assumeétha 300 existig properteente the renthmarkeevey yea (churn)whit stenfranthe growh of rentapropertiefran
200708 to 201718 mins newy buit properties-a completenesswil al be assumetha 32% bnewy buit properteente the renthmarkeevey
yead roughtinlire wih the currehproportioof existig rentéstod to the totd housig stockTheg 32% bthe new stod do na get upgradeas are
assumedto comptwit the currebenerg efficiengrequiremesfar nev dwellingset by the NationBConstructiitCode Propertigtha are upgradein
responsto the propose polig but leae the renthmarkeand are rerentel at later stags wil be excludd franthe analysias theeis no daaabotithe®
ard are likey to be asmalnumbeof properties

T Fa pubk housingt is assumetha Housig ACT wil upgrad equapars of the housig stok tha need upgradigin ead yea of the phag inard tha thee
is zeo additionatodk tha need upgradigenterig the pubkk housig stok afte tha peria (i.e itis assumeétha if new stok is addel to publt housingthis
stok s eithe new or has bean upgrade so tha thee is no nedl to upgrad afte its acquisitionfousig ACT has plars to replae ard expad upaits curreh
housig stockWe hae assumetha arny new propertieenterig the portfoti wil be sourcd sud tha they med the proposé standards.

Coss incurrad by all rentd propertie subjed to the new standards

1. Cosofthe energefficiengassessmed the cog pea assessmeis base on the followiginformatimard assumpti@usel on ou analysifor the
Commonwehlif the extensioof NatHER rating to existig homes:

basel onthe Victoria Residenti&nerg Scorecar(RES) experientee cog of assessmeiior houss in Victor is the averag of $3®@ ard $5M (i.e

$400)

itis be assumedthat:

i theassessmditog for Clas 2is 80 pe cert of the cog for Clas 1

T thered cog of the assessmestvoull declie by a totd of 10 pe cen ove ten yeas (ths was base& on the assumptittha assessawoull becora
moke efficiehat undertak@the assessmesitiLe to naturblearnig ove time)

T the cog of ratirg publkt housig dwellingjis the sane as the cog of ratirg a privag dwellingPracticallyjt may be possitd for Housig Ad to wok wih its
existig facilitis manageméenontractto undertakassessmesiird managemerihoudy for impatmodelligpurposeghs is assumeto be the
sane cost
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Heading Iltem

Relatel assumptions/notes

2. Ratig certificatvalidif peridi asingk assessmemwil be requird for the tenyea periodRentéprovidexwil na be requird to male multipd assessmest

if they haye ore completed.

Coss incurral by the properties tha get upgraded
3. Verificatiocoss 8 Unde ascorecararrangemerdptios to med performamdarges are providd by the assessoProd of wok (e.g photograjsor

receipts) witican be providd to the originbassessio(to ther satisfactiompay be sufficietto veriy tha the requird upgradeto med the performarec
standat hae been undertake\ccordinglye assure $1® additionaog for tho® propertiewhid hawe maae upgradgto certiy tha apropestis now
meetig standards.
Time to obtam ard organis quotes/woskd we hawe includd the opportunjtcog associatéwih the rentdprovidepropestmanageor sone othe pary
organisipquots for a performance optiimhawe assumeétha the time requird for the® activitisis three hous. To vale this time we use the followig
datard assumptions:

a) 92% rentproperteare managehby red esta¢ agens and 8% ae manage by the ownes of the propest(as pe REIACT)

b) thetime of red estaé agens wil be coste usimg the averag annubearningof ared esta¢ agenin ACT ($3 pe hour) As notel abovein sone

casesthi cog wil be passé throug to rentéproviderdHowevethiis adistributiohaspectrathe than pertinetto the net impatof the options.

c) thetime of propestownes wil be monetisgtusiry estimateof averag weekf earning ($49er hoyrfran ABS far the ACT.
Los of rentdincore 8 onyy asmadlproportioof propertiewil neal investmestn shel upgradewhit woull male apropestunrentabldor example
haviig windowremove to be replacedrl hg loss of rentdincore stens fran an inabilit to attract/advertigathe than fran driviig tenard franthe propest
durig the upgrad periodBasel on industy consultatipalmosal upgradeunde this optim wil be comple®unde 2daysWe hawe assumetha 20% 6
propertewil lose two days of the media weekl rentdincone (approximateb150¥or the upgradgrequird to mee the propose standardsecognism
tha multipd elemerstof wok wil be requird for sone properties
Itis assumetha thee are no additionangoig coss of maintenance/sengaithe than for heaters.
It is assumetha thee wil be ongoig maintenaeaoss of $2% pe upgradéheate evey three yeas in thos propertewhit wil requie replacig of an
existig heater.
Itis assumetha the coss of upgraderemai constatin red terns ove the analysi perial (i.e we wil na inclue learnig rates in the analysis).
Itis assumetha thee wil be no residubvalie of existig equipmemeplacd to med the requirements

Itis assumétha an assessiocan condut2 assessmenpe year

Ead assessowil requie 1 5week for trainig to delive aScorecartke performamassessmenths trainig is coss are 15 week of the annuasalay for
abuildigassessonthe ACT

Ead assessowil requie insuranefor the perial they are conductmperformamassessmenthid is ony requird intho® yeas they are active.

4,
5.
6.
7.
8.
9
Industry Tinetoobtanard T
organis T
quotes/works
:
Governmenti Administratio 1
ard
enforcemén
costs
T Coss
associattwih

As pe informatiofranthe ACT Governmeéthe governmeigcoss hae bean assumeto be $400,00up frort coss and $398,4Z ongoig costs The ongoig
coss wil be depreciatkat the sane rak as the actie upgrades

Pubk housig coss hae been estimatgin asimilamanneto privage upgradeshowevecoss are basa on the tine requird for an AOS ACT publg servie
wage ani scalel dependimon the siz of the upgrad programHoweveit wil be assumétha al upgradeare undertakeby a professiohéno DIY work)
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Heading Iltem Relatel assumptions/notes

energ
efficieng
upgradefor
publ housig

Benefits

Households Reduceutiliybils i Energsavingd the followig assumptiewil be usel in the calculativof energ savings:
accruig fran i Spaeardwate heates hawe alifespa of 12 years
reducd energ Sola PV ha alifespa of 20 yearsinverteshawe alifespa of 10 yeas ard nee to be replaced
use Shelupgradehae alifespaof 30 years.

Al propertiecan be upgrade (thee are no technidaexemptions)

Reboudeffetd as notal aboveenery saving franimplementkenerg efficiengmeasuremay na materialesdie to the reboud factorEmpirida
evidenesuggesttha the reboud effetis real Howevethe evidene al suggesttha the magnituglof the effetis highy variatd and contekspecific
Given the uncertaigtassociattwih the reboud factoywe hawe assesseéthe energ saving basel on areboud facte of 10 per cent.

As discussgabovethe energ saving wil be valuel usirg wholesalfud prics drawigon ACLA | b emergdmarkemodelligfor fud prices.

Healhbenefits  Describ@in greatedetdiin appendisectio B.1.1

Society T Reducd Describetin greatedetdiin appendisectio B.1.1
greenhows
gas emissias
franhousehdl
gasuse

i Reducd
renewabl
energ offses
forthe ACT

i Avoidd
electrigjt
netwdk costs

i Improvdar
qualiy benefits

Source: ACAllen
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Housing stock model

C.1 Modellig tod overview

The modelliptod developefar this projetis in the form of aMSExcéspreadsheélhe
modelligtod has bea s& up to discretgimodéthree regulatgrscenari®in respetof ACT
rentastock:

d upgrades to ceiling insulation

d upgrades to heating equipment

d whole of house performance updbeadebon the Victoria Scorecattoo).

The modécontaia 7man componesis follows (sees alo FigureC.1, below)
asto&modéofhousiginthe ACT

a stock model of ceiling insulation

a stock model of heating equipment

a stock model of wholeoakh performance le{iedse on Vic Scorecalratings)

Qx Ox Ox Ox x

energy performance data
improvement cost data.
FigureC.1 Schematic of housing stock evaluation model

Control panel - setting

Calculation engines

1
I
1
I
I
1
. 1
Housing [ ‘ Energy performance
stock i data
1
I
1
I
1
1
1
]

model

_ Improvement cost
Performance module gata

Output tables

SourceEnergy Efficient Strategies

The housig sto& modéis commoto al evaluation3 ke regulatgrimpac are assessein the
ceilig insulatigrheatig equipmerard whoé of houg performareanoduledn thege moduls
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the housig stok is disaggregaténi varios categoreori p e r fee o m aFr éxaniple
inthe case of insulationhe stok is categoriséinb arang of representaicohortsdwelling
wit no ceililg insulatigrdwellingwit suboptimbinsulatio(les than R2) dwellingwith R3
installecdwellingwit R4 installd ard dwellingwih R5 installedEad of the® cohort within
the stok is ascribd apropensitd how much of the housing stock they niake the yea
202D basel on availald data.

Ineadyea followig 202D ause of the modécan set aproportioof aparticulecohaorto be
upgradeintha year Fa examplgn 202 25per centf the stod of dwellingwih no ceiliig
insulatiomigh be expecteto be upgradeto R5 ceiliig insulatiounde aparticuleregulatgr
scenad ard ths proces migl contina far the followig 3yeas sudtha by the erd of 205 al
dwellingwithoticeilig insulatioat the stat of the perid are navinsulated=ffectivglithe modé
simpf transfes numbes of dwellingfran ore type (uninsulated) anothetype (R insulated).

The modéals has afaciliy to pla@ acgp on the maximon proportioof acohotrtha can be
upgradefor practickreasond~a instancdn the ca of ceililginsulatioin clas 1dwelling a
smadlproportiowoutl be expectdto hawe inaccessibteiliig space ard inthe ca of Clas 2
dwellingiony tho® on the uppermdsloa woull neal to ha\e ceilig insulatiofittel (i.e ony
oreinfou of al the flas in afou store block).

Finallythe modécan alo trak two othe stok chang phenomena

& theflowof sto& betwerrenthard nonrentapropesttypes (o visaversa)
& theflowvof newstokinb the marke(i.e stod buit pog 2020)

The flowv of sto& betwer nanrenthard renté(or visaversa) aahae animpaton the totd
numbedf upgradeundertakeard the duratio of the upgrad process~a exampldf afte a 4
yea initidperial of upgrad of al existig rentastod (i.e 100per centf the potentilarenta
stod tha coudl be upgradehes bean upgraded) furtretodk then flove franthe nonrenth
markeinb the renthmarkéethen aproportioof tha sto&k woudl be expectdto meethe
requiremeifor upgrad (i.e no ceililg insulatioor suboptimébceilig insulation) dithis woudl
be expectdto be upgradéupm enty ino the rentamarket.

The flovof newstod inb the rentdmarkéehas been includd in the sto&k modéto ensue tha al
stok is factoed inb the overdlhousig stok accountinof the modelHowevein terns of the
polig optios examingin this studythis coharis na expectéto requie ary upgradindeimy
newstod it woull alreagt hae ceiliig insulatio (R4 at aminimumined a6-starNatHER
performardeve and woull presumaphawe aheatetype installd durilg constructicha met
the regulatgrrequiremesiexamingin this study.

Fa ead performamacohaortha maks up the housig stockestimateof energ usag by fud

type wee mack (see followig sectionof this repotfar detas relatig to energ performarec
assumptiongy multiplypthe perdwellig energ use (inrelatia to the particuleupgrad

option) ythe numbeof tha performameaoharin eat yearthe annuétotd energ
consumptidoy fued type is calculatedo gaug the impatof the regulatiain energ termsit is

then simpj amatte of comparthe annubenerg consumpticofthed iaif e gu |l ad i on s ¢
wihthe annubenerg consumptimfthefi wi tr le g u | eBA camfosead yea

impacte by tho® regulations.

The modéals takes inb accoutsignificarchangein the stok ove time Ths is mos apparen
inthe case of heates whee theke is an ongoig shit frangas technologsdo hed punp
technologsove tine wih thi transitinexpecté to be completby abot 2050Howevees the
proposeregulatisony requie tha gas heates of moe than 20 yeas of age be replacdths
underlyimtrerd is expectéto hae asimila(bu na identical) effes bot the BAU cas ard
the wih regulatiacase.
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The followig sectioa provié furthedetas ard assumptiann relatia to the modéincluding:

d C.2i ACT Housigsto& model

d C.3i Insulatioupgrades

& C.4i Heatigupgrades

0 C.5i Performance based standards

C.2 ACT Housimg stodk model

Fa ths stug the housig sto& was divide inb fou categoriof housig:

1. Nonsocidhousigi Clas 1. private standalone houses
2. NonSocidHousigi Clas 2: private multiunit dwellings
3. SocidHousigi Clas 1: public standalone houses

4. SocidHousigi Clas 2: public multiunit dimgs

The startig poirt for the housig sto& modéwas the totd numbeof dwelling/(rentdard non
rental)nithe ACT in 20D wih projectiato 2035 Theg valus wee derive fran ABS data
(Household and Family Projections, Australia, 2011 to 208&26i&m in TableC.1.

TableC1  ACTHousigstok projections

Year Totd stock

2020 165873
2021 168924
2022 172020
2023 175115
2024 178218
2025 181352
2026 184501
2027 187673
2028 190865
2029 194076
2030 197325
2031 200585
2032 203816
2033 207069
2034 21Q324
2035 213589

Source: EnergfficienStrategies

Censa dahwas useal to spli the stok inb NQC Clas lard Clas 2componeng§in 202D the
splt wes approximateB5per cenClas lard 15per cenClas 2. Howevebecaus moe than
45per cendf al newy buit housiginthe ACT isnowv Clas 2(base on ABS approvaldat i
this is howeveexpectéto declie in comig years) #aproportioof the stodk tha is clas 2is

28 Available at:
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expectatorise ove the comig yeas to approximate23per centy 2035Ths trerd is howeve
na expectéto impatsignificantbn the regulatgroutcomeas notal earliethe regulatisare
na expecteétoimpatnewy buit stock.

ABS dah was al® usel to determimthe splt betwer renthard nonrenthhousig stocke® The
splt was fourt to be almosexact onethid renthard twothirg nan rental Thee was no readiy
availald disaggregatityy clas of dwellingso ths splt was assumeto appy equaill to boh
Clas lard Clas 2dwellings.

Inthe rentAmarketthe splt betwer socidard nonsocidhousig was derivd fran Housig
Assistarein Austradi (Tre Australialnstitug of Heal ard Welfae - Jure 2020)Socidhousig
representE23.2per centf al rentdhousingAsplt betwee Clas lard Clas 2dwelhgs weas
providd by Housig ACT CommunitService Directoratwih 52.7per cenbeirg Clas lard
47 .Der cenClas 2.

Fa 20D the profik of the ACT Housig stod is representkin FigureC.2.
FigureC.2 ACT Housing stock profile, 2020

m Non-rental Class 1 non-social = Class 1 social Class 2 non-social  mClass 2 social

SourceEnergy Efficient Strategies

C.3 Insulatiom upgrades

C.3.1 Overview

Two regulatgroptios wee modelldin relatia to ceililg insulation:

0 OptimA: Rentdhome wit less than R2 ceiliig insulatioare requird to install/upgrado
aminimmof R3with aphaginperiod.

0 OptioB: Rentdhome wit less than R2 ceiliig insulatioare requird to install/upgrado
aminimmof R5 (ar maximon possitd whee R5is na possible) witaphag in period

Inboh of the® option thee are potentiglitwo types of bae case tha exhilisignificant!
differig performamcharacteristicEhee are tho® dwellingwih no preexistig ceiling
insulatiowhatsoeveird tho® tha hawe sone insulatiebut less than R2 (i.e suboptimh
insulationYhog wit no preexistig insulatiowhatsoevavil gan the mos significan
performardoosas aresuiof the retrofiof ceilig insulatiarThs cohoris howevesignificantl
smallethan the suboptimbcohartha wil achiee alesse performargan compareto the no
preexistig insulatiocohort.

29 Available at:
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Fa the analysiit wes estimatébasel on professiompudgemeriha 90per centf Clas 1
dwellingwih less than R2 ceililg insulatiowoud be practickto insulag ard tha 25per centf
Clas 2dwellingwih less than R2 ceilig insulatiowoudl be practickto insulat (notig tha ony
apartmenbn the uppermddeve of ablok of apartmesneal to be insulatedY heg assume
limis of practicalitcan easiy be adjustdin the modéif required.

C.3.2 Stok categorisation

As notal inthe previosisectionfor the purposgof insulatioretrofittipthe housig sto& was
dividdinb 5categorior cohos as follows:

1. RO-Pr 192 (applisto pat of the stod buit befoe insulatieregulatiacane inob force)
2. 0<R2-Pr19Y (applieto pat of the stok buit befoe ACTHERcane inb force)

3. R3-1997 20 (Estima&tof averaglevé of insulatioapplid unde ACTHERT 4 Sta
requirement)

4. RA4-200820® (Estimatof averagleve of insulatimapplid unde NCCi 5 Sta
requirement)

5. R5-2016202 (Estimatof averaglevé of insulatioapplid unde NCC1 6 Sta
requirement)

Upgradestodk was draw franthe fird 2cohort ard was upgrade (transferred) ¢ithe R3
(thid cohort) IdR5 (fifh cohort)

C.3.3 Sto profile

Aprofi of the stok in terns of the cohos notel in the previosisectio was developgbase on

stok age profiligin the ACT undertakefar the Victoria Scorecarprojettha utilisel ABS stod

ace profiligfran ABS 4182: 19%as wel as sto& numbeprofilig franthe stugy Energ Us in

the AustraliaResidenti&ecto1986:202(DEWHA, 2008 profilig containgin the ICANZ
Study: TénVale of Ceilig Insulatio(Energy Efficienct Strategies,. 201l are bes
estimateonl as theeis afar degre of uncertaigt(e.g significamumbeyofi u n k n o wn 0
responsein ABS survg dagrelatig to the presenedf ceililg insulatioard no survg dat
whatsoevén relatio to actuéR valus in the field) regardjthe® valuesNo information is
available that separates the insulation propensity of rental propertiexfugmeowner
properties.

TableC2  Propensity oéiling insulation, Canberra housing stock

Ceilirg insulation category Approximat era Estimatel propensiy today

RO Pre 1992 10%
0<R<2 Pre 1997 319%
R3 Existing 199 - 2005 32%
R4 Existing 20062009 696
R5 Existing 20162021 22%

alargel basel on ABS surveg estimateof ceiling wit no ceiliig insulatian

bIncludeal housig buit pre 192 (53%)less tho® wit no insulatioat al (10%)multipligby approximatef 0% foan assume
BAUrae of upgrad of approximatel % peannumsin@ 192 when ceiliig insulatioregulatiweke fird introduagin the ACT

cBasel on the numbeof dwellingbuitintha era
Source: EnergfficienStrategies

The expectéthermbperformamcharacteristiof housigis base on analys undertakefor
the ACT EEB schera far detachédwelling
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Fa clas 2dwellingreferenewas mae to The VictorinHousig Sto& Performardviodé
(DEWLP, 2018hns modeinclude acomparigofar the performaraf detacheéard flas in the
Canbegeclimat zore (NatHER CZ 24 whit is alo fourd in seletpars of Victoria)Comparin
the averag heatig ard coolig load of detache dwellingwih flas far climag zore 24 it was
fourd tha the heatig load associattwih flas was 90per centf tha of detaché dwellingard
the coolig load 66per cenfTheg percentagreductiofactos wee applid to the detache
dwellig performardeves as developefor the ACT EEE scheme.

The impatof reducd heatig ard coolig load stemmigfranthe retrofiof insulatiowil
depedto alarg degre onthe type ard efficiengof spae conditiongrequipmennstalldin
ACT dwellingd=a the analysi of the impad of insulatioupgradeon actuaheatig ard coolig
energ consumptivaheatig ard coolig equipmeiprofit as describein sectim C.4.3ard
C.4.4Avas used.

TableC3  ThermBPerformamdCharacteristiof Ceilig Insulatio Type MJ/réyr

Clas 1 Clas 2

Ceilig Insulation Heating Cooling Total Heating Cooling Total

RO 763.0 168.8 931.8 689.4 110.9 800.3
0<R2(R0.% 469.0 73.0 542.0 423.8 47.9 471.7
R3 410.0 64.4 474.4 370.4 42.3 412.8
R4 386.4 61.0 447.4 349.1 40.1 389.2
R5 380.8 60.1 440.8 344.0 394 383.5

alnsulatiobetwer zep ard R2 woull normajibe expecteto averag alevé of R1 Howevein lire wit the approdctaken in the EEB schera the actua
performardevé far ths cohorwas assumeto be RO.5 Ths de ratim is predicaton the bass tha the® installati@wout al be at leas 30 yeas od and in many
casesyoull be expectéto no longebe continuaove the entie ceilig spaceSud discontinyitvoutl arie due to poa initidinstallatiopracticedisturbareof
theinsulatiolaye die to retrofiof dowHRightig ard othe forns of mino renovatioinvolvig the ceililg area ard the impatof vermin.

Source: EnergfficienStrategies

C.3.4 Costs

To establislikey coss or ceililg insulatioretrofia limitel survg was undertakeof three
suppliexi BunningsnsulatioDepdand Pricewisel te resui of tha surve is showmin
TableC.4.

TableC4 Insulatiocosti varios sources

R Rating Coverage Price ($) $/nk

3 70.7 15.47 $4.5
3 55.81 10.8 $5.7
5 45.72 54 $8.4
5 71.3 7.4 $9.6
5 75 7.5 $10.0
5 55 5.49 $10.@
5 62.88 6.1 $10.3
5 46.66 4.5 $10.3

Source: EnergfficienStrategies

Lowesavailalg coss franthe survg wee taker ard addel to ths wes a$5/miinstallatiocos
givirg totd installd coss as follows:

0 R3=%4.3+%$5.0=%$9.57
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0 R5=%$8.7+%$5.0=%$13.47

Note: Faunde insulatd ceilig space it may be possild to re-use the existig insulatioard lay
newinsulatioove the tap (t@ up insulationkn ths way it may be possitd to use lowe grac
insulatioe.qg. if the existig insulatiowas ratel at R10 ard the targeinsulatiolevé was R50
thentgp up insulatiowoudl only neal to be rated at R40 rathe than R5.0Inrealiy however
oftan the preexistig insulatiois in poa conditio ard noncontinuaove the ceilig areain
whid cas the old insulatiois eithe typicayl removefirst or if let in pla@ is coverd by
insulatiotha is rateal at the targelevel.

C.4 Heatig upgrades

C.4.1 Overview

Proposé regulatoy requirement

Rentdhome withotiafixed heate mug instdlaminimm 15 sta fixed electd hed punp heate
tha can hed the livirg area wih aphag-in period.

Rentéhome wit fixed resishin@ electd heated or aresistaneelecti concretsleb heate
mus be replacd with aminimm 1 5 sta fixed electa hea punp heatetha can hedthe livirg
areawih aphaginperiod.

Othe heates in renthhome mug be replacd at erd of life or, if demonstrapblde than 20
yearswithin the pha® in periogdby aminimm 15 sta fixed electd hed punp heateelectd
tha can hedthelivirg area.

Itisassuméthainclas 1ltype dwellingthee woull be no limitatio on the installatioof ahea
punp type heaterHoweveit is recognisittha in clas 2type dwellingisud aninstallatiomay
be unfeasiblde to physickconstraist(e.g no spae to locat an externkunt of ahed punp
type heateor due to limitationimposd by abod/ corporate Alimitatioof 90per cent
upgradablwas placel on Clas 2dwellingghs is an estimat onl/ as no dat soure onths
aspetis readif available.

C.4.2 Stok categorisation

To underta&kmodellipof thi particulaupgrad activig the existig stodk of heatig equipmen
withm the ACT wes divide inb eighi man types know to exi¢ in the housig stock Theg were:
central gas (primarily ducted gas)

central heat pump (primarily ducted heat pump)

roongas

room heat pump (primarily reverse cycle split systems)

central electric resistance panel heaters

firewood (primarily closed combustion type heaters)

electric floor slab heating

o Ox Ox Ox Ox Ox Ox Ox

no heating (i.e., no fixed heating).

Ead of the® categorigwas divide inb two partsunis less than 20 yeas old ard unis moe
than 20 yeas old Gas hed punp ard firewod heates of 20 yeas of age or moe are tracke
separatgin the modébecaus they mus be upgradein the phag in periodEad yea aportio
of the existig stok wil tun 20 yeas old ard at tha poirt in time wil be requird to be replaced

Fou furthecategorieof hed punp wee alo modelled:

0 new central heat pumps (separate from regulations)
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0 new room heat pumps (separate from regulations)
0 replacement central heat pumps (replaced as a consequence of the regulations)
0 replacement room heat pumps (replaced as a consequence of the regulations).

Neaw centrbard nevroonhed pump are tho® installd in newy buit rentapropertigor tho
installd as pat of the naturbtrerd awa frangas heatig to hed punp heatingThs trerd is
assumeto be approximated per cenper annun (i.e ful chang ove by approximate2050)
Theg installatiGar assumeéto mee the regulatgrrequireent.

Replacemeénentrbard replaceménoanhed pumg represetihe hed pumpginstalld as a
consequerof the proposeregulations.

C.4.3 Sto profile

A stod profié of the propensitof eat of the heate types modelld was developgbasel on
researic undertakefor the Victoria Scorecarextensioin the ACT by the Departmeiof
EnvironmeritandWate ard Plannigin Victorial heg valus are shown in the secod colum
of Tabé C.5 The thid ard fourh columaindicag the propensitsof heatetypes goirg inb new
housiginthe ACT base on recehanalys undertakeby EES for the NGQC 202 update
Heates goirg inb new housig are howevegeneraflof limitel interesas they woudl na be
upgradeéundeths progran(i.e neithe20 yeas old or of the types requird to be upgraded).

The estimatein respetto the cohorof 20 yea old stod is mad on the bass of an assume
averaglife of 12 yeas for spae heatig equipmdr{as pa EES assumptionsgiven anormé
distributimabouithe mean averag life of 6yearsthe proportioof the stok expecteto be of 20
yeas of age or moe woutl be approximatel per centf the totd of tha type of heater.

TableC5  Propensitof Heatig ard Coolig Typsi ACT

Type Stock NevClas 1 New Clas 2
Heating

CentrbGas 28.2% 5.6% 2.0%
CentrbHP 10.5% 0.0% 0.0%
RoanGas 8.4% 1.4% 2.0%
RognHP 42.2% 0.0% 0.0%
CentrbEle Panels 2.6% 0.0% 0.0%
Firewood 3.5% 2.5% 0.0%
Slab 2.6% 0.0% 0.0%
No Heating 1.0% 0.5% 1.0%
CentrbGas-20YO 0.3% 0.0% 0.0%
CentreBHP-20YO 0.1% 0.0% 0.0%
RoanGas-20YO 0.1% 0.0% 0.0%
RoanHP-20YO 0.4% 0.0% 0.0%
Electd Paned-20YO 0.0% 0.0% 0.0%
Firewod-20YO 0.0% 0.0% 0.0%
Sldb-20YO 0.0% 0.0% 0.0%
No Heatig- 20 YO 0.0% 0.0% 0.0%
New CentrbHP 0.0% 18.0% 13.3%
NevRoanHP 0.0% 72.0% 81.7%
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Type Stock NevClas 1 New Clas 2
Replacemeég@entraHP 0.0% 0.0% 0.0%
ReplaceméRoanHP 0.0% 0.0% 0.0%
Coolirg 2

No cooling 27% 3% 2%
CentrbHP (Cool) 14% 18% 13%
Centrbevaporative 15% 2% 0%

Roan HP (Cool) 44% 7% 84%

aCooligdatisincluddinths tablehoweveitis na usel in the heatig activig calculation€oolig dat is howeveusel inrelatio
to the insulatioactivit ard is therefarelevatin respetof tha activig | see appendisectio C.3

Source: EnergfficienStrategies

C.4.4 Performanecharacteristics

Performaeacharacteristicf the variog heatetypes are show in TableC.6 belowUndethis
tabé ar notes relatig to the bass for the® estimates

TableC6  PerformaedcCharacterissiof Heatigard Coolig Typs-ACT
Type Efficiency Losses Zonirg Constraih  Mah Fuel

(Clas 2)
Heating
CentrbGas 0.75 20% 0.7 Gas
CentrbHP 24 20% 0.7 Electricity
RoanGas 0.73 0% 03(0.55) Gas
RoanHP 2.4 0% 03(0.55) Electricity
CentrbElec Panels 1 0% 0.7 Electricity
Firewood 0.65 0% 0.7 Firewood
Slab 1 15% 0.7 Elec (Controlled)
No Heating 1 0% 0.7 Electricity
CentrbGas- 20 0.675 25% 0.7
YO Gas
CentrbBHP-20YO 2.16 25% 0.7 Electricity
RoonGa-20YO 0.657 0% 03(0.55) Gas
RoonHP-20YO 2.16 0% 0.3(0.55) Electricity
Electd Paned - 20 1 0% 0.7 -
Yo Electricity
Firewod- 20 YO 0.6 0% 0.7 Firewood
Slb-20YO 1 15% 0.7 Elec (Controlled)
No Heatig-20YO 1 0% 0.7 Elec (Controlled)
NevCentrbHP 3 15% 0.7 Electricity
NevRoamHP 3 0% 0.3(0.55) Electricity
ggﬁﬁgﬁgen 3 15% 0.7 Electricity
Egplacemeﬁoam 3 0% 0.3(0.55) Electricity
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Efficiency Losses Zonirg Constraih  Man Fuel
(Clas 2)
Coolig 2
No cooling 1 0% 0 Electricity
CentrbHP (Cool) 4.116 20% 0.7 Electricity
Centrbevaporative 15 20% 0.9 Electricity
RoanHP (Cool) 4.466 0% 03(0.55) Electricity

aCooligdatisincluddinths tablehoweveitis na usel in the heatig activig calculation€oolig datis howeveusel in relatio
tothe insulatioactivit ard is therefarelevanin respetof tha activig i see appendisectio C.3

Source: EnergfficienStrategies

Note Regardimithe aboe tables:

1. Threperformarassumptiarelatigto heatigard coolig equipmerstod (excludim20
yea ol stock) malicho® assumein the EES schera excepthd inthe cas of hed
pump the performamassumpticarhawe bea downgradabapproximaye80per cento
refleemoe accuratglthe expectd performamavhen ratel accordigito the GENG 200
determinatidha applie seasonlaatimg principledn the cas of coolig performancte
performamrassumptiarhawe beer upgrade (approximayel40per centio refletmoe
accuratglthe expectd performamavhen ratel accordigito the GEMs 200 determinatio
tha applis seasonlaatimg principles.

2. Hedpumpgas ard firewod heatig equipmetrof 20 yeas of age is assumeéto hae a
performardeve of 10per centvore than the generbstock Thee is no expecte
degradatioin the performareaf resistaneelecti tye heatig equipment.

3. Dutlossshawebeaassumeto be 20per cenfior the generbstodk and 30per cenfior 20
yea old stok (the EEB schera assumé 25per cenfior al existig stock)Nevequipmen
enterig the stod is subjetto minimm performaraequiremesitinde the NGC 200 ard
as sudis expecteto suffelosses of ony 15per cent

4. Zonig constraistaccoutfor the fad tha capacitlimis associattwih sone heatetypes
(particutroaontype heates as distintfrancentrbtype heaters) madhd na al of the
dwellig can be heatedin the ca of centrbheatig amaximon of 70per centf the
dwelligis assumeto be heate with sone utilityservie ard corridoare® assumeto be
excluded.

C.45 Costs

No comprehensigurvg datwas readif availald for the cog of suppy ard instdlof heatig
equipmerin the ACT Refererewas insted mack to the SustainabifiVictoa Zeo Na Carba
modéstud (Sustainability Victoria, 202l3urveye aspae conditiongrequipmersuppy
ard instdlcompangeto estimag coss acros the ran@ of spae conditiongequipmeras wel
as acros arang of efficiengleves (notig tha sone spae conditiongrequipmedrony comes
in asingt efficienglevé (e.g resistareelectd heating).

The resul$ of tha analysi are detaild in the followig chars (see FigureC.3, FigureC.4,
FigureC.5 & FigureC.6) thainclueé the specificatigrof the derive cost curvesTheg cog
curve describthe cog of suppf ard installatiope n¥ of floo area servicedr he followig three
spae conditiongtypes weke fourd to hae afixel cog pe n#

0 electric panel heafirg2.27 / n

& floor slab heatin72.00 / in

0 wood fired slow combustion h@&i28 / in
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Coss$ wee adjustd to accoutifor differencgin buildig coss whar comparmVictoa ard the
ACT (100per centes wel as for buildig cog prie increasesine 206 (113per centThe nd
impatof the® two factos was al3per cenihcreasin coss ove ard aboe tha assumeinthe
SustainabifiVictoa Zeo Ne Carba study.

oo Cost curve analysis for selected space conditioning eqaittratgas
ducted
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Source: Energy Efficient Strategies

FigureC4 Cost curve analysis for selected space conditioning eqaipnaéducted
reverse cycle
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FigureC.5 Cost curve analysis for selected space conditioning equiapmgas
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FigureC.6 Cog curve analysis for selected space conditioning equipment

$70.00
I

$60.00 Y= 27.066e0-1577x .

' R?=0.651""

$50.00 govenh s

$40.00 A

$30.00

S/m2 (y)

$20.00
$10.00
-

Stars (x)

Source: Energy Efficient Strategies

C.5 Performancéased upgrades

C.5.1 Overview

Proposed regulatory requirement

& Option A: Rental properties rated as 1 star or less must be upgradestdcsaviibeat 2
phase in period.

6 Option B: Rental properties rated as 2 stars or less must be upgraded to at least 3 stal
phase in period.

The performance requirement refers to the Victorian Residential Efficiency Scorecard (the
Scorecard) rating Stiee

This scheme is not as yet available in the ACT although some pilot trials have been undert
The scorecard tool uses operational running cost per dwelling as the basis for rating purpo
means that a dwelling with high operational soste wabrly and one with low operational

costs will score well. High operational costs are usually indicative of poorly performing buil
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shells, inefficient appliances and or a laskeofemewable energy supply (typically PV
installations).

The sorecard has a rating scale from 1 to 10 stars (technically a dwelling ctarspate zero
the minimum rating awarded is 1 star where its energy consumption is peorectiidra300

3 star level)). Stars are graded as a percentage ofi¢lvel\dtah designates an average
energy cost for the particular jurisdiction.

Whilst some work has been done to establish what the 3 star rating level should be in the /
there are some clear underestimates in the analysis (average heating assrgeddst be

less than average hot water energy cost for instance). To get a more realistic estimate of tl
expected 3 star level, reference was made to the analysis undertaken in the Residential Er
Disclosure (RED) st(&gL Allen, 202fijepared fdWSW Department of Planning, Industry

and Environment, 2021). Using the model developed for that study, the weighted average
cost for an ACT dwelling was found to be $1,950 per annum. This is somewhat less than a
just under $2,100 citettiénmost recent AER survey of energy costs by jurisdiction. Each of tl
other star ratings are estimated as a percentage of the 3 star level. The application of the /
value of $2,100 to the 3 star band level results in a star band scale asashigihharbde f
column dfableC.7.

What this assumed star band arrangement would mean in terms of the proposed regulatiol
that:

& Option A: Rentalpedies rated as 1 star or less (rated operational cost of more than
$4200) must be upgraded to at least 2 stars (rated operation20€ost (st

0 Option B: Rental properties rated as 2 stars or less (rated operational cost of more tha
$2100)must be upgraded to at least 3 stars (rated operational 06r0E$2).

TableC.7 Victorian Scorecard rating fmsise ACR

Scorecard Star Rating Percentage of 3atrating Annual Operating Cest

1 300% $6300
2 200% $4200
3 100% $2100
4 75% $1575
5 60% $1260
6 45% $945
7 30% $630
8 15% $315
9 0% $0
10 -13% $273

aValues based on analysis undertaken in the RED study
Source: Energy Effic&nategies

C.5.2 Stock categorisation

All stock was simply categorised according to its expected Scorecard rating as determined
reference to the stock profile developed for the RED model i.e:

o 1 Star
o 2 Star
o 3 Star
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4 Star

5 Star

6 Star

7 Star

8 Star

9 Star

10 Star

Within the actual model only the relevant cohorts were assessed:

o ox ox ox ox Ox O«

0 2 Star Minimum: BAU = Less than 2 Star, Upgraded = 2 star

0 3 Star Minimum: BAU = Less than 3 Star, Upgraded = 3 star

All existing cohorts equal to or above a 3 Star ragingplyegaored as the regulations would
not impact on these cohorts.

C.5.3 Stock profile

Based on the analysis undertaken in the RED study the existing stock profiles are estimate
as shown ifableC.8. For class 2 dwellings there are no dwellings of less than 2 stars rating,
means that for class 2 dwellings the first regulatory option (upgrade to 2 stars) would not b
applicable (only clagrkllings would be affected). The other noteworthy aspect is that the
proportion of the stock that is less than 2 stars is relatively small (i.e. limited scope for upgt
whereas the proportion of the stock that is less than 3 stars is relativatynidicgt scope

for upgrades).

TableC8 Propensity of Existing ACT Houdictgrian Scorecard Rating Basis
Scorecard Star Rating Propensityd Class 1 Propensityd Cass 2

0 0.2% 0.0%
1 6.6% 0.0%
2 42.7% 10.9%
3 27.3% 24.0%
4 15.6% 42.0%
5 4.9% 21.0%
6 2.2% 2.1%
7 0.4% 0.0%
8 0.00% 0.0%
9 0.00% 0.0%

Source: Energy Efficient Strategies

C.5.4 Performance characteristics

Performance characteristics vhtloais cohorts were derived from the analysis undertaken for
the ACT in the Residential Energy Disclosure (READ)IktAdgn, 202Wpgrade pathways

were selected on the basis of the least cost pathway, notingthmvieedirttited range of
typical upgrade options were available from that study including upgrades to building shell,
coolers, hot water systems and the addition of renewable energy supply (PVs).

TableC.9 Class 1 average annual energy consumption (MJ) by star rating cohort
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Star Rating Electrical  Electrical Gas Firewood PV Offset PV Export
Peak Controlled

< 2 Star 15,873 6,022 104,670 - -341 -475

2 Star 15,159 6,022 92,614 - -6,591 -9,498

- 00000

< 3 star 18,289 7,928 47,243 2,068 -513 -773

3 Star 17,560 6,095 31,664 1,922 -7,299 -10,381

Source: Ener@fficient Strategies

TableC.10 Class 2 average annual energy consumption (MJ) by star rating cohort

Star Rating Electrical  Electrical Gas Firewood PVOffset PV Export
Peak Controlled

< 3 star 16,999 - 34,028 - - -

3 Star 14,448 - 29,098 - -4,155 -8,547

Source: Energy Efficient Strategies

C.5.5 Upgrade costs

Using the RED model an assessment was undertaken asfoeiatatswith an upgrade to
either 2 stars or 3 stars. This assessment included the capital value of any building shell
enhancement plus equipment capital costs plus PV and inverter capital costs.

On average the costs were as follows:

0 upgrade to 2 star$4,620
0 upgrade to 3 stars = $ 8,450.

There was however a wide distribution of costs across the range of dwelling configurations
modelled. Some dwellings needed to do very little to make the performance target whilst o
(generally those with vergtamratings) had to undertake more significant upgrades. The
distributions of cost are shokigumeC.7 (2 star target) aRidjureC.8 (3 star target).

It should be noted that these costs include for the full cost of any heating, cooling or hot we
equipment being replaced irrespective ofdhthageexisting equipment. Significantly lower
costs would be applicable if the extended lifespan of the newly installed equipment (compz
the incumbent equipment) were taken into account (existing equipment would on average |
way througtsilifespan) or alternatively if the requirement was such that equipment must onl
replaced at the end of its life. Additionally, the cost of some improvement measures such ¢
upgrading to a heat pump type water heater have been dropping signjjEstridyviyears.

Furthermore, the range of improvement options examined for thishaesddrmatioed were

by necessity somewhat limited. For some dwellings there are likely to be a range of lower «
alternative solutions not covered fopdet In consideration of these various factors, the cost
estimates for this improvement measure as reported above have a discount faatored in of
centto account for the noted limitations and conservative nature of the model.
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FigureC.7 Distribution of costs to upgrade to 2 stars
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FigureC.8 Distribution of costs to upgrade to 3 stars
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C.6 Greenhousgas intensit of fuels

The modédevelopafar thi projethas bee setup so as to be abe to modéatotd of three fud
types as follows:

& electricity
d mains gas
& firewood (or solid fuels).

Electrigitard maits gas are by far the mog significarwih firewod holdig onb amoderat
markéshae in regionbarea of the southerstates.

Electrigtis divide inb 3tarif groups.

0 peak
& controlled load
6 Pvfeedin
GreenhowesGas IntensitFactas hae generaflbean taken franthe valus developefor the
EEBscheme.
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C.6.1 Greenhousgas intensiy of fuels

The greenhowesgas intensytof electrigytis set to zeo to refletthe ACT governméipoligy in
relatia to the greenhousgyes intensitof the ACT electrigitsupply.

The greenhouwyas intensitfar gas is basel on NationEGreenhowsAccoutFactos 200 -
Scoe 1+ Scop3.

The greenhouwyas intensitfar firewodis basel on estimateprepare by Georg Wilkenfell
ard Associatefor the Commonwehlih relatio to closel combustitty e heaters.

Asummarof the assumégreenhowesgas intensitof fues is containgin TableC.11
TableC11 Greenhoesyas intensitof fuek (tonnes/MJ)

Tarif type Greenhous Gas Intensiy (Tonnes/MJ)

Electricity 0
Elec (Controlled) 0
Gas 0.000064:
Firewood 0.000001:
PV Offset 0
PV Export 0

Source: EnergfficienStrategies
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ACIL Allen energy
market models

ThisAppendigrovideanoverviewftwoofourenergynarkeimodelshatwereusedoprovide
inputgoourcostbenefianalysis:

0 PowerMarkvhictsimulatethewholesalelectricitynarket
8 GasMarkvhictrsimulatethewholesalgasmarket.

D.1 PowerMark

PowerMalttkasbeendevelopedverthepast20yeardn parallelviththedevelopmentthe
NationaElectricitilarke(NEM)PowerMaiik a complexodelithmanyuniguendvaluable
featuredt providesmsightanto:

d wholesalpoolpricetrendsaindvolatility
variabilitattributabl®weather/outagasdotheistochastievents
markepoweandimplicatiorfergeneratdsiddindgpehaviour
networlkitilisatioandgeneratiocapacitgonstraints
viabilitpfmercharglantandregionahterconnections
contracandpricecapvalues
timingsizeandconfiguratiafnewentrangenerators

demandforcoal gasandotheffuels; and

Q& Ox Ox Ox Ox Ox Ox Ox

thecostoutlo& forbuyer®fwholesalelectricity.

PowerManrffectivelgeplicatetheAustraliaknergMarkeOp er e AGEMOPSs) set t
enginé® theSPDengindschedulingricinganddispatch)hisisachievethrougltheuseofa
largescaldineaprogrammir{gPibasedsolutioincorporatirfgaturesuchasquadratic
interconnectmssfunctionsynitrampratesnetworkonstrain@nddispatchableadsThe
veracitpfmodelledutcomerelativéo theAEMGSPDhasbeerextensivelgstedandexhibits
anextremelglosHfit.

InaccordanoeiththeN E Mhdasketlesignthepriceatanyoneperiods thecostofthenext
incremerdafgeneratiom eachregior(theshadoverdualpricewithirtheLP). TheLPseekgo
minimiséheaggregateostofgeneratioforthemarkeasa wholeywhilemeetingegional
demandndothemetworkonstraint&igureD.1 isa simplifiediagramaticrepresentatiaf
themodehnditsmethodsfcombiningpputdatafromthesupplyanddemandnoduleto
produce priceanddispatcinesulforeachregiorandpowestatiorforeachperiod.

PowerMaiik veryflexibleAdditionalementsuchasregionsinterconnectogeneratorsr
loadscanbeeasilyaddedandtheircharacteristieariedhroughime PowerMaitkasbeen
appliedoseveratlifferemnarketiesign® grosgoolsnetpoolsregionandnodaktructures.
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AdistinctiveeaturefPowerMaiik theinclusionfa portfoli@ptimisatiomoduleT his
componenthiclis almosalwayemployedwhermodellingnergyonlymarketsallowselected
portfolioto seekto maximisaetrevenug@ositiongtakingntoconsideratia@ontractfor
differences) feachperiodThesamodifiedeneratavffersarethenresubmittetd the
settlemergngingo determinpricesanddispatchevelsEachperiodsiteratedintila
convergengminibasednNaskhCournat Supfy Functioequilibriurtiheory) ifound.

Thebenefiteftheoptimisatiomodularetwofold:

& portfoliostructuréheirgeneratioaffersnaneconomicalbgtionalvay Frompast
experiencghisoptimisatigorocesgeneratestrategiehichalignwiththebehavioural
realitynthemarketplace; and

0 secondounceffectromfundamentahangesothemarked suchasapolicychange,
additiomrclosurefgeneratorsransmissicaaugmentatian creatiomfadditionakgions,
canautomaticalbeincorporatesithouimposingxpliciconstraintsrdirectionfor
incumbents.

PowerMarganbeconfiguretb runatvaryingimeinterval® fromb minute$288periodiays)
throughio 180minute$8 periodiays)Typicallythemodeis runhourhorhalthourlfomeet
clientequiremengndestablish reasonablericeresolution.

FigureD.1 PowerMark model structure
e
e,
GENERATOR DATABASE TRANSMISSION NETWORK DEMAND
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—
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Source: ACIL Allen
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D.2 GasMark

GasMarksloba{GMG) iagenerigasmodellinglatforndevelopedy ACILAllenGMGhas
theflexibilityo represenheuniquecharacteristicdgasmarketacrossheglobejncludingoth
pipelingasandLNG Itspotentiapplicationsoverl broadscoped fromglobaLNGirade,
throughointracountrandregionainarketainalysiscasMarkslobaAustrali@dGMGAustraliagr
GasMaikisanAustraliamersiommfthemodelhictfocusespecificallgntheAustraliamarket
(includingothEasteriustraliandWesterdustraliaputwhichhasthecapacityointerface
withinternationaNGmarkets.
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Themodetanbespecifietbrunatdailymonthlyquarterlprannuatesolutionvermperiodsip
to30years.

D.2.1 Settlement

Atitscore GasMarls a partiabpatiaéquilibriunnmodelThemarkeis representeay a
collectioofspatiallyelatechodabbjectgsupplgourcesjemangointsl. NGiquefactioand
receivinfpcilitiesonnectediaa networkfpipelin®r LNGshippinglement@na similar
fashionnio6 a r k sabdetwerknodel). n

Theequilibriursolutiomfthemodeis foundhrouglapplicatiooflineaprogramminigchniques
whichseekto maximisthesumof produceandconsumesurpluscrossheentiranarket
simultaneouslyheobjectivéunctiomfthissolutionwhichs wellestablisheic economic
theor$f, consistefthregerms:

0 theintegrabfthedemangricefunctiomverdemand; minus
d theintegrabfthesupphpricgfunctiomversupply; minus
& thesumofthetransportatioognversioandstorageosts.

Thesolutiomesultsn aneconomicalgfficiensystemvherdoweicostsourcesfsupphare
utilisedeforenoreexpensiveourcegandendusersvhohavehighewillingnes® payare
servedeforehosenvhoarelesswillingo pay.Througtheproces®fmaximisingroduceand
consumesurplustransportatiamstsareminimisedndspatiahrbitragepportunitiese
eliminatedcachmarkeis clearedvitha singlecompetitiverice.

Figure D.2eekgoexplaimiagrammaticadlgimplifiedxampleftheoptimisatigmrocessThe
twochartatthetopofthefigureshowsimpldineademanandsupplyunctionforamarket.
ThefiguresnthemiddlefFigue D.Zhowtheintegralsfthesedeman@ndsupplyfunctions,
whictrepresertheareasindethedemandndsupplycurvesThesareequivalenbthe
consumeandproducesurpluseateachpricepointalonghecurveThefigureonthebottonteft
showghesummatiooftheconsumeandproducesurplusyitha maximurata quantitypf900
units Thisis equivalenibtheequilibriumuantityvherdemanandsupphcurvesreoverlayed
asshowrnnthebottormightfigure.

Thedistinguishiraparacteristut spatiapriceequilibriummodeldiesintheirecognitioofthe
importancefspaceandtransportati@ostsassociatedithtransportirgcommodityoma
supphsourcdgoa demandentreSincegasmarketareinterlinkedlya compleserieof
transportatigrathgpipelineshippingaths) wittlistincpricingstructureffixedzonabr
distancbased)GMGAustralialsoincludes detaileshetworknodeWiththeseeatures.

Spatiapriceequilibriummodelfiavebeerusedo studyproblemsra numbeoffielddncluding
agriculturenergynarketanineratconomicsswellasinfinanceT hesgerfectlgompetitive
partiagquilibriummodelsaissuméhattherearemanyproducerandconsumerisvolvdinthe
productioandconsumptiorgspectivelgf oneormorecommoditiemdthatasaresulthe
markesettlesnaneconomicaléfficientashionSimilaapproachesreusedwithirgasmarket
modelscrossheworld.

30 The theoretical framework for the market solution used ttriGMEs itNabel Prizeinning
economist Paul Samuelson.
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FigureD.2 Simplified example of market equilibrium and settlement process
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D.2.2 Datainputs
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Theusercanestabliskthelevelbfdetaibydefining setofsupplyegionsgustomersiemand
regionspipelineandLNGfacilitiesT hesesetsof basicentitiesn themodetanbeverydetailed
oraggregateasbestsuitstheobjectivesftheuserAd p i p e | represef@nactialu | d
pipelin®ra pipelineorridobetweem supplhanda demandegionA suppliecoulcheawhole
gasproductiobasiraggregatintpeoutpubfmanyindividudlelds ocouldbea specific
producenasmalleregionSimilarlya demangbointtouldbea singlendusrialuseroran
aggregationfsmalconsumersuchastheresidenti@ndcommercialserdypicallgervicety
energytilitycompanies.

Theinputso GMGAustraliaanbecategoriseasfollows:

0 Existingandpotentianewsourcesof gassupply thesearecharacterisdy
assumptioreboutvailableeservegroductioratesproductiodeclineharacteristics,
andminimurpriceexpectationgtheproduceilhesericeexpectatiomaaybebasewn
longrunmarginatostof productioaronmarkeéxpectationsicluding r oducer 6 s
understanding$substitutprices.

0 Existingandpotentianhewgasdemanddemandhayrelateoa specifitoadsuchasa
powestationorfertiliseplantAlternativeligmayrelateoa grouporaggregatioof
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customersuchastheresidentiarcommerciatilitjoadin a particularegiororlocation.
Loadsaredefinedntermsoftheidocatiorannuahnddailygasdemandhcludingaily
demangrofilesandpricetolerance.

Existingnewandexpandedransmissiorpipelinecapacity pipelinearerepresented
termooftheirgeographiocationphysicatapacitywhichmayvaryovertime)flow
characteristi¢gnidirectionalr bi-directional) amariffs.

Existing newandexpandedjasstoragefacilities Storagesrepresented termsof
geographiocatiorphysicatapacitywhichmayaryovertime)injectiomndwithdrawal
ratesstoragefficiencgndtariffs.

ExistingandpotentianewLNGfacilities LNGacilitiegncluddiquefactioplants,
regasificatiqreceiving) terminafglassumptionregardinghippingostsandroutes.
LNGfacilitieplaya similaroleto pipelinemthattheylinksupplhysourcesvithdemand.
LNGplantsandterminalaredefine@ttheplantevelandrequirassumptiongithregard
toannuathroughpuapacitandtarififorconversion.
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Stakeholder views

As pat of the developmeénf ths RIS ACL Allen undertdoacomprehengigerie of
consultatiewih avariey of stakeholdersicludiginternbrepresentatiséanacros the ACT
Governméed for examp area responsibffor safetysustainabilitgnd rentdregulatiaiNad
al potentiafimpacteindividualcoutl be consultedhout we endeavouddo fird
representatisef as mary groug as possible.

The stakeholdengagemeprocesinvolvd thirtea intervieward workshopasurvg (see
AppendiF), as wel as diret submissi@on the proposeéreformsTre externestakeholdsr
engagd represetror advocatfor rentaprovidergerants industryard communyt
organisationSone of the consultgorganisationsud as CHC AustraligCae Financia
Counsellgard the Red Esta Institue ACT (REIACT) wowit boh rentaproviderard
tenantsThog stakeholdstha contributéther vieve are includd in Figureée. 1.

FigureE1l

&

Rental providers &
advocates

Owners Corporation Network of
the ACT

Ratepayers Association of the
ACT

CHC Australia
Housing ACT

Law Society of the ACT property
law committee

Individual rental providers

Source: ACIL Allen

External stakeholders

)

Tenants & advocates

The Tenant’s Union ACT

Legal Aid ACT - Tenant Advice
Service

Canberra Community Law
Care Financial Counselling

Individual tenants

Community advocates

ACT Council of Social Services
St Vincent de Paul

ACT Shelter

Better Renting

Conservation Council ACT

E.1 Views on the proposel options

Tﬂ

O

Industry

Real Estate Institute ACT
Insulation Australasia

Australian Building
Sustainability Association

Master Electricians Australia

Insulation Council of Australia &
New Zealand

National Electrical and
Communications Association

Thee was no unanimougpreferrdoptim betwer arod ceilig standardn energiefficien
heatestandardr aperformandeasel standatacros al groug consultedeven withmn
groupsthee was no stromy prefererefar ore optim over othersNo groy consistenttis
preferréary optionthoud they recognisttha implementatiovas importatracros options
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Tha said thee wee sone consistanmessage(withn engagemesiaird acros engagements)
abouithe options:

0 Featurebasel standarsi(sud as rod insulatioor an energ efficietheater) asimple
for rentdprovidesto comptwith Aperformandesasel measuewoull provié moe
flexibiftfor rentdproviders.

d Theear othe minimmstandardsud as safetytha coutl be moe importatrthan
energyefficiengor thermbcontrbin the shorterm.

& Theexistigenergyefficiengimproemenschera overlapin god ard coveragwih the
proposestandards arsthoud be runin acoordinatemannewih the standards.

0 Aheatebasea standatislikey toincreas energ use whié insulatioard aperformanee
basel standat are moe likey to decreasenerg use Party for this reasonaheatebasel
standat may na be desiral@withotffirg investigin insulatioard draughproofing.

d Alesimposigstandat (sud as afeaturédasel standard$ preferréinthe shorterm
whié moe expanse/standarsi(sut as aperformandeasedor multip featurdasel
standardshoul be alongetemgoal.

d Implementatidecisiosiwil be highy impactfion the outcomgof ary propose standards.

d Thethermbcontrbfedures of arentdpropestare ony ore facto affectig enery
consumptioard tha the othe pat is tenahbehaviours/ultip stakeholdsdescribeit
as 80 pe cert features20 pe cert behaviour.

& Draughproofigmay be asimpleoptionthou@ woudl be moe difficulto regulat ard
enforce.

d Windw coveringare an additionasimpd optiontha can alo provie privag benefi for
tenants.

d Nooptimwil fit al propertgard al circumstances.

E.2 Views onimpacs on tenants

Stakeholdeunanimougtecognigitha tenarg woudl be the beneficiarsaf the minimm
standarddt is expectétha they wil benefithroup both comfortreducd energ bills ard
healhimprovements the workshpwiht e n advdcatedt was pointe out tha thee coudl
be amyrid of benefgtacros differettenamgroup includingor example: legog timre to
illnessbette menthhealthless sidk days for workerdess budgepressurefar tenantsard
tenard who are willirg to remai in apropestfor longe (moe stabilit for tenard ard rentd
providers)

Severkfactos wee identifid acros stakeholdeha migh decreasthe ne benefito tenants
Theginclude:

o) The impad of the standarslon the rentdmarké(see sectio E.4far moe details):

mog stakeholdsrecognisttha upgradehaxe the potentigto increasrentslt wes
pointd out tha sone olde tenard in the communjtare alreag payig rens up tothe
maximonavailald unde the aged pensia scheme andigh na hae the capacitto
dedwit additionaenthincrease®©re stakeholdgointd out that even wih
increasgrentdcostsregulasmaladditionamourgpad throuf increasgren
woudl stil be preferallto lumyy quarteylenerg bilk in mary cases.

renthprovidexgroug pointd ou tha whee rentdproperteare withdrawfranthe
markettenans as agroy wil suffe the consequensé terns of lowe housig
availability
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0 Enerycossd stakeholderdentifigtha in sone case whee aheateisinstalldin a
propestor insulatiomake heatig moe attractivehee is apotentidfar increasgenerg
use ardtherefarenerg bills

E.3 Views on impacs to privae rentd providers

Stakeholdenotel tha cog impad on rentdprovidexwoudl stem primarifranupfror capita
coss ard compliarecostsBeneftt for rentaproviderwoull be realisd far sone throud
improvemesin rentaincors or capitbgainsindividuaentaprovideyard organisatisrha
represeirther interesreactd stronglagainsminimm standardsssertigtha coss impact
coudl be significarard unbearablfar sone rentdproviderd witimplicatiafor the renth
marke(see sectio E.4. Severbwritte submissi@franindividuaentaprovideswee
emphatitha ary additiondurde woull male ther investmdmuntenable.

Boh propegtmanagerard rentaprovidergroug identifid tha the burde can be twofold ard
for sone rentdprovidermay be significant:

8 effect onrentdreturs for rentdproviders

& theregulatgrburda of meetig additionaequirements.

Whié thee may be sone burda on sone rentdprovidersone stakeholdeal notel tha the
regulatiomay alo provid sone benefito sone rentaproviders.

E.3.1 Cosstorentd providers

The financiimpaton rentaprovideywas aprimay concernFa sone propertiesmprovig
energ efficiengperformaredy the equivaldrof severbstas was viewe as haviig upfron
coss inthe tensofthousargiof dollarsOre rentdprovidenotel tha raisig ther propestto the
equivalarof fou stas woudl requie substanti@emolitivard rebuildind-a sone rent&
providexther investmaditis eithe aprimay soure of incore or represestheié ne g g 6 .

Effeck on rentd returns

Investmesin upgradenecessayibidl to the coss of the property anday na add equaif to
the returnsWhee increasgrens cove the cog of the upgradesard provié aretun to rental
provides; it shoud improg rentdreturnsHowevewieve acros stakeholdsivee mixel as to
whetherentaproviderwoull be abk to pas throud coss to tenants-a tho® rentdprovider
na abk to recuperatadditionanvestmenti woull decreasrentareturns.

Rentéproviderown ard provié renthpropertefor adiversitof reasonsdHowevefewdo so
withotregad foar rentdreturnsRentéproviderhighlightithat toinvesin arentdpropertya
roudn 3pe certannuéretunis requird to male ths investmdromparaélo the returs
generatgby oth& investmedmassets

Rentaprovidegroup highlighttthe regulatgrcontekin whid minimm standarslare beirg
introducedRecebregulatgrchanges to the residentlaentasectorsud as the Residentia
TenancieAmendmerd 2019as wel as changeto landtaxes hawe al negativglimpacte
rentdreturs for sone rentproviders.

Liquidiy constraints

Multipg stakeholdedrevadistinctiobetwer actie investerard i rmarddadd rlent a
providersT ke distinctiowas used especialito refe to the capacitfor rentdprovidesto male
upfrontinvestmestnb ther propertieRRepresentativef propestmanagerss wel as
financiecounsellsipointe ou tha the cog of operatig arentdpropestcan be unmanageabl
for sone rentdprovideywithouary additionaoss franminimmstandards re additiona

Minimum standards for residential rental properties Regulation Impact Statement

Authorised by the ACT Parliamentary Counseld also accessible at www.legislation.act.gov.au



ACIL ALLEN

cossimposd by aminimm standad can be beyod the liquidit constraistof sone of thes
types of investorsard in sone case can cau® mortgagstres relate to ther existig
investments.

E.3.2 Regulatoy burden

Organisatiaithd represeirentdproviderpointe out tha the regulatgrburde placel on
rentdproviderhas increasgin recetyearsThey notel tha the 200 reforra to the rentd
markeincreasethe regulatgrburde ard remove propestrighs for rentdprovider8ased on
informatioprovidd by the property managers they repiR&2A ,statedha abow85 pe

cen of sales franrentaproviderto owneoccupiersing the 200 reforra can be attribute to

the additiorlaegulatgrburde associatkwit the reform$® though there is no evidence that
sales of rental properties have increased over tiepagwdvidegroug highlightetha

ary regulatgrstandarsiwoudl be in additio to the existig burde facel by rent&providers.

Sone rentdproviderard ther representatisighlightéthe ary minimmenerg efficieng
standarsiwoud be afurtheerosia of propestrighs ove ther renthpropertiesrd tha they
woudl hawe purchasgpropertiewit aparticulese of propestrighs whid woudl be vey
differetto tho® afte the proposéminimm standarslare introduced.

E.3.3 Benefis to rentd providers

It was notel in severbworkshaptha thee are anumbeaf potentiaflbeneficiampact for
rentdprovidersvhit cen positivglaffecreturs for rentaproviders:

0 GreatetenanretentinincomfortabhouseskFa instancgenarg who cone fram othe
area wip are unfamiliavib C a n bselimed affin choos to mowe tenancigafte the
initidlea® perial to fird amoe comfortabhome.

& Greatesecurnitof incomeFa sone rentapropertiesmprove energ efficiengwil resul
in reducd bils whit has the potentido alleviatéfinancialigtressd househdlbudgets
As aresultfar sone rentaprovides, they wil secue moe relial# rentdincomes.

& Capithappreciatiomvestmesin thermbcomfdrand energ efficiengmale propertie
moke appealigto buyersAs aresultsone rentdprovidexwil garnesone capita
appreciatifraninvestmesin the property.

E.4 Views on impacs to the rentd market

Aprominedrthene throughduhe consultatigproces was the potentidmpact on the renta
marketC a n bseenthnzarkeis tightwih avey lowvvacangrate especialifor houses

In the contekof this tigh marketthee was avievacros stakeholdetha aminimm standat
had the potentito increasthe burde on rentdprovidersvhit coudl resutin fewe renta
propertiedigherentaprices or both It wes acknowleddacros meetingtha the impact wil
be variel acros differensegmerstof the renthmarket.

E.4.1 Views on housirg availabiliy in the privae market

REIAQ providd animportatrinsighon the challenggred esta¢ markéfor tenants: feone
propertiesheeis aturraroun of only two days betwertenarg d onl enougtinetoclean
ardinspetapropestbefoe nevtenare commerealeaseREIAQ pointd ou tha the

shortagis particularbcue for lowe cog rentapropertieard in housesboh of whit are the

mos likey to be affectd by minimm standard§ hs was corroboratdyt e na n swhih b o d i
pointd ou tha theeis alreagt asevee shortagfar boh shortemmard longtem rent

properties; ditheeis asevee criss in the availabiiftof puble and socidhousing.
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Givendemad s alreagtin exces of suppf in mary segmeistof the renthmarketthe additionia
burde place on rentdprovideswil ultimatglbe the determingfacto on whetheminimm
standarsiwil furthelimt housig availabilityds notel abovethe burde can be financied by
way of the effetof returs 8 or the additiorldurde of meetig regulatgrrequirements

Boh organisatiartha represetrentaproviderard REIACQ indicatd tha boh of the® factos
wil drive sone renthprovidexto sel rentdproperteard withdrav suppy franthe marketAs
notel aboveaccordigto REIAC TapproximaieBs pe cen of sales of rent&properteove
20D stemmefranincreasgéregulatgrburde d especiallas aresul of the 200 reforrato
the renthmarketlf the casehis amourstto severbthousad propertacros Canberraa
substantigortio of the renthmarket

Impacton rentareturs coutl likewis drive rentdprovidesto sel properteard leae the
marketOrganisatismepresentyrentaprovidespointed ou that for sone investorseturs
fallig belavthres pa certwil drive themto switd ther investmeito othe assé classe whee
they coud reat thi returnREIAQ ard Cae FinanciaCounsellgsuggestitha sone groug
of invest@woutl be forcel to sel ther propertieregardlesof returnsSone portio of renta
providextha are alreagl clo® to mortgagdistres may nd be abk to handt alarge upfroh
investmenREIAQT pointd ou that in sone casesunexpectecoss like abroke ha wate
systenare enoud to pus sone rentaproviderinb financiedistress.

REIAC als pointd ou tha thee are sone properti®for whid it wil neve male seng to male
the upgraded-a sone lowcod propertiesalarg upfroninvestmeio read aminimm
performarcstandat coudl be costprohibitivéJnles exempti@are availald for the® types of
propertieshey wil invarialylbe sol eithe to owneoccupieror for demolitioard
redevelopment.

It wes al acknowledddy the® organisatisrtha implementationeasurgwhit lessa the
burde on rentaproviderhae the capacitto negae the effect Alonge phasén peria wil give
rentdprovidermoke time to adjustLikewisgcapacitto pas on coss to tenard or financia
suppdrfranthe governmemvoudl less@ the sales of rentdproperties.

E.4.2 Views onrentd prices in the privae market

The majornitof stakeholdsrecognisithe effect on rentaprices woull be mixedthoudy
generaflacknowleddgesone amounhof passthroug is likely Diret pas throuf of coss of
investmeiis ore channkof potentidmpacts; howeytree was sone recognitiotha
secondgreffect wee possild throuf) the marketThee was al acknowledgemding effecs
coutl be separatinb the shortemard longterm.

Inthe longtermrepresentativef boh tenarg and rentdprovidersas wel as REIAQ,
acknowleddeha markeconditianwere sud tha rentaprovideswoutl have the markepowe
to pas throup upfrori coss asincreasgrents T e n srapresentaévodis acknowledde
tha theeis vew litte capacitfor tenarg to read or challengrert increasegiven the marke
tightnessTre exceptiowas Bette Rentingwhit suggestithat for sone propertieshe marke
woudl nd bea higheprices

Inthe shorttermthe effect on rentprices may be mutel by changein the Residentia
TenanceAmendmerd 200 whid limi renthincreasefor existig tenanciefkentbprovide
bodis highlightéths as acruciddrayonrentdp r o v i d eytopaé oncerdipceeasest
Organisatisnvhit representitenard likewie acknowledgdeha this coutl be anissie for
manyVieve on the capabiljtof rentdprovidesto increasrens for existig tenarg unde the
currenlavs variel fran difficulto impossibl®re solicitgifamiliawih the tenang laws said:

| fird the ladk of clariy in the laws aroun rert increasemale it inaccessiehrd often wil be
difficulto naviga for al partis involved.
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As aresul of the frictio in raisiig price on existig tenantsboh rentaprovidegroug ard
tenahgroug acknowleddeha rentaprice are mos likey to fal on newvtenantswhig renta
providercoutl potentiafttale the case far exces® aboe the prescribetamoutspecifiedd
rentdincreaseto the ACT Civi ard Administragv ribunamary woutl wat for anewvtenangto
startor be incentivigito shif to anewvtenangto pas throuf costs

Markeeffecs are likey to hae secondareffect on rentdpricesAry reductioin renth
propertieas aresul of the regulatiois likey to resulin agreateimbalarebetwer suppy ard
demangpotentigllexacerbatirhigh rentdpricesBette Rentig als pointd out tha thee is
currenyl apremimon energ efficietpropertgand on comfortabbropertiegs aresultitis
possild tha the rentdprie premimwil be erodedpotentiaflalleviatipthe rentdprice for
tho® propertealreagt compliarwih the minimmstandards.

E.4.3 Views onimpacs to public and socid housing

ACL Allen spole to Housig ACT ard CHC on the likey impaton the availabilitor priciig of
publt ard socihhousingBoh acknowleddéha it woudl be unliket thé the standat woudl
redue the availabijitof housig of pubkt or socidhousig stock CHC suggesttha sone
smallesocidhousig providermay struggd to fird the financibresourcgto upgrad ther
propertieto med the standards

Boh CHC ard Housig ACT ha\e specifid rentaprice for ther propertiesvhit are na
necessayibas& on markeconditiomard aretiedwiht e nsineomdsAs aresultfor the
majoritof publ ard socidhousingheeis unliket to be rentdprie@ increases-a alimitel
numbeof propertiesenarg pay amarkéerate whit may be affected.

It was pointd ou tha tenarg of socidard pubkk housig expres preferenagar propertewih
bette energ efficiengcard comfdrevelsAs aresul of raisig sone propertieup to ahighe
standardt has the potentilto increas equiy far tenarg acros the pubk ard socidhousig
stock.

E.5 Views on industly capaciy and risk

Industrgroup wee consultgwih as pat of the engageméeprocessT e industrigtha woud
be primanlaffectd by the minimm standarslare alo tho® tha wee engagdthroug diret
intervieward workshopd heg include:

0 insulatioinstallers

0 residentl@lectricians

8 redestat agend ard propestmanagers.

E.5.1 Insulatim and electrichindustry

Undeeithe of the featuredasel standard®r unde the performandeasel standardnud of
the wok requird woudl be undertakeby the insulatioard electridandustriefRepresentative
franbohindusiesindicatétha thee was ahigh degre of capabilitwithn the ACT to assis
rentdprovidexto male the requird changeto ther properties

Electriciasare alicensdtrademeanigthey are requirdto undertaktrainig ard mus mee
eligibijtrequirementRepresentativef the electridandusty commentitha heate
installatiaare commp ard woudl be routie for mary electrician&iven tha thee is interactio

31110 per cent of the percentage increase in the ABS Consumer Price Index (CPI) for Canberra. Se
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betwenthe electricalard insulatiarihey woudl al be capal® of dealig wih installaticor
upgradeof insulation.

Insulatiwinstallatiois nd alicensd tradeAs aresulttrainig is typicayl on the jobh However
ore representaévf the insulatioindusir commentitha the ACT insulatioindusir has sone
of the highesleves of trainig ard capabiltacros Austradiard woudl be abk to gea up vey
quickl to assisrentdproviderdVhee moe trainig is requiredhe Canbeg Institue of
Technolgg(CIT) offeian insuhtio installatiocourseThe courgis alo arequiremeifior the
insulatioinstallatiares pat of ACT Energ EfficiencimprovemeéBSchemganeaniginstaller
wlo take the trainig wil be wel placel to respod to demad throud eithe the schere or the
minimmstandards.

Risks identified

Al industy stakeholdescommentitha thee wil be fewrisls to installersThe majo risks
especiaflrelate to rod insulatieinstallatiocoud al be wel managethrouf experienck
installers:

& deenergisatioof the rod area by turnig off any connectioto the mainsSone olde
propertemay na hawe upgradeéto acontemponaresidubcurrendevie (RCD) omay
hawe dangerawiringhoweve installerche& ths immediatghrd advig homeowngto
male the upgrad befoe they ente the rod space

8 heasafety
& workigat heights

d unsatinstallationsuhas6 s an d wi c hwirs aidstaliginsulatioon iopofa
downlights.

It was notel tha doit-yoursélor untrainginstallesmay na be abk to recognisard respod to
the® risks.

E.5.2 Redestatindustry

REIAT commentitha propestmanagemay in mary case erd up beirg askel to ensue
rentdpropertemed minimmstandard$-a exampleas aresulof the 200 reform unde the
ResidentidenanceAmendmeéict propest managarhawe had to educat rentaprovideyr
ard managthe increasgregulatgrtburdenRed estat agers are alreag facig regulatgr
fatige as aresulof the 20 reforms.

It was notel tha the introductioof minimm standarsiwoudi likey caug propegtmanagesto
assumathe rok of projetmanageras propertieneeal to be assesseéard upgradeintroduaz
0 al of whithis mud moe wok than callig atradespersdo perfambast maintenaeon a

property

In ore workshaphs assume responsibifitvas presentgas apotentikrisk to boh propest
manageras wel as renthprovidersThe legaresponsibilito med the standarsiwil ultimatgl
resie wit the rentaprovideMhee renthproviderare actirg in goal fait on the advie of a
propestmanagethey can stil be in breab of the standarslard hetl responsibl€onversely
whee propestmanagerprovié unwantgadvie on meetig standarslto rentdprovidershey
rik losimg tho® rentéprovideywho do na wart to compl as clients.

E.6 Views on implementation

Al stakeholdgroug highlightitha implementaticonsideratismvek cruciéto the outcome
franead of the potentieoptionsimplementaticonsideratiemelag to supportimthe benefd
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or amelioratgthe coss of the proposéregulationgmplementaticonsideratisifes reflectd
in Chapte6) can be broadt groupd by themeincluding:

0 exemptions

Clas 2limitations

performamcstandat ratig validi

performarcstandat duplication

phasein periods

education

o Ox Ox Ox Ox Ox

complementameasures.

E.6.1 Exemptions

Al stakeholdgroup recognisithd na al propertecoudl be readif upgradéto mee
minimm standard<onstructioof the underlympropestmay male upgradeprohibitivel
difficulor prohibitiveexpensivd@ hs is especiallthe cas for big increasgin performarec
standardsvhee upgrademay be prohibitiveexpensivor difficulas they likey requie
substantignvestmeiin the profié or shel of the building

Al stakeholdgroup acknowleddeha thee wee reasonablexempticfranminimm
standardshout) thee was no consenssiof havextensigexempti@shoul be Sone
stakeholdesuggestthat for tho® propertewhee wok was nd technicalifeasiblgeithe an
equivalgrupgrad shoul be requiregbr the propestshoud na be allowd onb the renta
market.

E.6.2 Clas 2limitations

Clas 2propertewer acknowledgglarticularby indusiy groupsas beiry difficulto upgrad
unde sone versioa of the proposé minimm standards

Shard rod spae may be difficultor impossib]éar rentdprovidesto upgrad to med minimm
standards$-eaturegike rooftop gardes or poolsmale upgradedf ceilig insulatiopariculast
difficultSimilarlyaddig heatpunp unis to the outsié of Clas 2propertemay nd be possild

for al properties

Cooperathactianis alo alimitig facto for rentdproviderin Clas 2propertieg\nindividua
rentdprovidemay fird it difficulto organis upgradethrouy abody corporater for individual
to eat hawe to pay far assessmesitf the sane rod spacelmprovigcceiliig insulatioin Clas 2
propertieon aunitby-unt bass may be moe expensiard less effectig than buildig
improvemeswndertakein aholist manner

E.6.3 Ratirg tod for performane standards

Stakeholdewithi and externkto the ACT Governméacknowleddeha the multituel of
existig energ ratimm toos was problematfor the implementatiof aperformanestandat for
rentdpropertiesVithm the ACT the majoritof newresidentlgropertedemonstrat
compliarewit the energ efficiengstandarslrequird by the NationeConstructicCoa via a
NationwgHoug Energ Ratilg Schera (NatHERSatingwhik properteadvertisgéfar sak
requie an Energ EfficiencRatig (EER) dathrouf the ACT Houg Energ Ratiig Schera
(ACTHERS\)eithedf the® existig toos ate vel suital# far the performarcstandarsi
proposeas they oniy/ rae ah o rethembperformareqshell)na the energ performarraof
appliances

Existig energ rating hae relativgishot validif periodsF-a examplestakeholdesuggesid
tha EERs are only vald for ayear If the® rating are the bass of astandardhey woull requie
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rentdprovidesto hawe costy assessmesst aregulaintervaldramaticglincreasigthe coss
of compliance.

Stakeholderepresentiyboh rentdproviderard tenarg pointd ou thad ACTHERrating are
no longebeg practie ard are inappropriafor the proposeg minimmstandards.

E.6.4 Phasen periods

Rentaprovidegroup highlightktha longe phasédn period woudl allav rentdprovidermoe
flexibitto respod to ary minimmstandard$hasen period wee acknowledddoy al groug

as asupportgard necessgraspetofthep o Isimplgméntatidvultipg stakeholdsr
acknowleddeha whatevephasen peria is usedtheewilbe a6 rhtothed o o r hislswh i ¢
indusy capability armleats avenugfor pri@ gouging.

E.6.5 Financidsupport

As notel in sectio E.3 cod impact on rentdprovidescan be amajo burdenBoh communyt
ard privag rentdprovidersuggestitha financiesuppdrwoudl be requird in sone casesFa
sone privag providersiquidit constraistwil limt ther abiliy to med the regulationgvea wih a
phasdn periodTo sone rent&providerghe degre of financiesuppdrwil ultimatgldetermia
the na impactof the regulatiarlCommunjitard publkk housig providersvio hawe limitel
capacittoincreasrens wil similayl hawe troute payig for upgrades.

E.6.6 Education

Membexof ead of the stakeholdgroup identifid tha behaviouraspecd can be as importan
as upgradeto the propertyOre stakeholdeuggestbtha the energ efficiengof arentd
propestwas O t -third mechanicabnethidb e h a v. Orerapresehtdtef tenam
advocatillustratethe poiriwit tenarg who moe to propertiewih aclothe drierwhit often
causs energ coss to balloa ard becora unmanageablEhee was suppdracros
engagenes for providigeducativabothovto manag ah o menérg use for boh tenarg
ard rentaproviderdVhee heates are providedn particulathee is arik tha sone tenarg
may fae bil sho& wih sudde additionanerg use.

E.6.7 Respetfor tenants

Ore stakeholdédentifidtha thetenargin C a n bseoo peafdmorentastodk are vey
often the mog vulnerabltenamgroupSeverbstakeholdemadk the poirt tha upgradeard
rentdpropestmaintenamacan sometinmgoccu unilateraflor in away tha does nd respetthe
need of tenantsard tha upgradeunde the® regulatiemusg be dore in arespectiumanner.

E.6.8 Publt housing

Grouprepresentirentaproviderghrouy the surve ard in dire¢ submissionkighlightitha
the minimm standargimug be implementkequall for boh publ ard privag rentdproperties
The vievwas tha the ACT Governmemug lead by exampleThee was aconsistdrperceptio
tha the pubk housig stod is of lowe qually ard shoud be ahighe prioritybefoe askiig
privag rentdprovidesto bea additionaegulatgrburden.

E.6.9 Draughsealing

Severkgroug pointd ou tha draughsealig can in maty case be acheapeleasierard moe
effectig upgrad than the propose minimmstandard$ndusiy groug ard communjtadvocat
groug notel tha often aheateor insulatiocan be mae moe effectie wit draughsealig &

or converselyha thee may be limitel vale of makig the® types of upgradewithotudraugh
sealing
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E.6.10 Subtenancies

Thee is sone ambigutcreatd aroud the legadresponsibififor meetig the standarsiwit sub
tenanciesn sone casesaheadtenahmay hae alegaresponsibifito mee astandard
withotithe propestrigh to male associattupgrades
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Survey results

The ACT Governméronducid asurveyon behdiof ACL Allenas pat of the developmenf

ths RIS The survg was conducigusirgthe ACTG 0 v e r g oueSgdlatiord? fran SMay

202 t0 19 May 2021 The survg was publish@on the YourSawebsiteontheDi r e 6t or at ¢
Actsmarocidameds, ard a link to the YourSay sumasyalsosert to consultgstakeholdsto

pas throud to ther constituenend networks.

The purpos of the surve wes threefold:

d tounderstaithe existig rentdhousig stod franthe perspectaof renthproviderard
tenantsTheg insighd wee incorporatdn the problen statemer(see Chapte2)

& tounderstadrentap r o v,t d B a ddtsHe rasgownedcaupiérs) \dsiaml
prderencsbetwenthe propose polig optios

& tounderstahhownrentdproviderand tenarg woudl respod to the propose minimm
standardg heg insight informd the impatanalys (see Chapte5) as wel as the
implementaticonsideratisiises Chapte6).

The survg wes separatinb arentdp r o v i d e at & as uyetlen ge/neoceupie
(ard others) surveQuestianregardigsentimetrwere consisterbetwen surveyswherea
guestiosnregardigthe rentastodk ard tenarg ard rentdprovideresponsgto the reforra wee
unige to ead respondeaigroupSpecitiwordig varie slightl to aid interpretation.

Surveg provié an opportunito colletinformatiofranalarge groy of stakeholderslowever
theeisalimi to the type of informatiotha can be collectdthroug surveysard an inabilit to
exploeissue of interesin moe detail Thee is anaturétradeof far al survegbetwerthe
leve of detdiaskel ard surve participatiod as survg lengh dissuadeparticipatiohe
survg is considein the contekof the stakeholdeonsultatigproces ard the impatanalys
in Chapteb.

F.1 Surve respondents

The survg had 636 respondesbve the twowed periodard the websi# had ove 3,00 vieve

franclo® to 2,50 visitorsApproximate®s per cer of responsewee franrentdproviders

wit smalleresponsrates frantenarg and owneoccupier(see Figurd-.1). Note that due to

the smaller number of respondents, the percentage responses from renters and owner occ
are a less reliable indicator of overall renter and owner occupierogeviothaarital

providers.

32 Available ai:
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FigureF.1 Responses by participant group

mRental providers  mTenants  m Owner occupiers and others

Source: ACIL Allen

Respondesntiescribeépropertiespred wel acros C a n bseegionavth tenabard rentd
providexrepresentiyal area d with the exceptioof tenargin the Molongl Vallg area
Approximated3 pe cert of rentdprovidesreferrd to propertein Belconneard
Tuggeranong; wlapproximaiel2 pe cert of tenanresponsawee franthe Inne Norh area
Remaingresponserepresentipropertiein Gungahljihe Inne SouthWesta Cre& ard
Woden.

Acros respondentthee was approximatetquaproportiaof thog identifyimas men ard
women;swel as significarproportiaidentifyimas nonbinay or preferrigna to discloseAl
age group are representkin the respondentémoig respondentsenarg wee moe likey to
be youngemhié owneoccupierard rentdprovidexwek relativglwel eveny spred ove age
groups.

F.2 Communit sentiment

The survg gatherdviewssentimestard preferensaround energ efficiengfar renta
propertieand the potentieoptios consideredVhik thee wee differencebetwern respondén
groupsoverdithee was suppdrfar investmeiin energ efficiengin rentdproperteard for
minimm energ efficiengstandardsard agreemenha the responsibififor the energ
efficiengof rentel propertigas beirg on the rentdprovide(ar share betwerthe renta
provideard the tenant)Rental providesgre more divided, with just under half supporting
compulsory minimum standards for rental properties.

The followig sectioadiscus the resuls of the surveyTheg are presentas an equally
weightedesponsd that isweightintheresponsesf each growgo they arequaln sizeéd
as wel as broke dow by group.

F.2.1 Energy efficieny in rentd properties

The surve askel questiosiregardigsentimestowad energ efficienginvestmestn renth
propertied ke survg suggesttha the communjtvievs the responsibififor energ efficiengof
arentdpropestas beirg primaryion the rentdprovides (weightedespons of 62 pe cent) b
beiry ashare responsibyfiof boh rentdprovidesrard tenard (weightedesponsof 31 per
centP2Ony 6pe cen of weightedesponsawee of the viewthd it was the responsibifiof the
tenarg alore (wih this viewhet almosentiret by rentaproviderspmoug rentdproviders

33QuestioniVho do you think should be most réespéorsenergy efficiency of rental properties?
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39pe cert viewe it as the sok responsibifiof the rentdprovideiarnd afurthe50 per cert
viewd it as ashare responsibilisee Figurd-.2).

FigureF.2 Perceived responsibility for energy efficiency of rental properties, by respon
groups

Owner-occupiers (and others)

0% 10% 20% 30% 40% 50% 60% 70%  80%  90% 100%

Rental providers

m Rental providers Bothequaly —mTenants

Source: ACIL Allen

Approximated0 pe ceri of the equallyweighté®* responsstronglagred tha eneryg
efficiengupgradear agoa investmerfior rentdprovidersard afurthe19 pe ceri of the
weightedesponsagred wit the statemerse.Ony 16 pe cert of the weightedespons
strongldisagregwih the statement

Howevewieve divergdsignificarstbetwer tenarg ard rentaproviderdVhié 82 pe cert of
tenard strongl agred tha energ efficiengrepresestagoa investmenbny 8pe cert of
rentdproviderstronglagreedAlmosore haf of rentaproviderstrongl disagregor
disagregwit the statemetr(see Figurd=.3).

FigureF.3 Perceived value of energy efficiency investments in rental properties

-

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree Disagree Neither agree nor disagree  mAgree W Strongly agree

Source: ACIL Allen

34Calculated as otiérd of each of the rental providers, tenants, andoumpiees. For example, 40% =
1/3 x 8% + 1/3 x 82% + 1/3 xd3idntal providers, tenants, and -@woepiers respectively.

35QuestionMaking energy efficiency upgrades to a rental property represents a good investment for .
landlordlessor).
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F.2.2 Prefeences ove potentidoptions

Acros the surveytheeis no consenssion the preferré optim for minimmstandarsiin rentd
propertie¥.Vievg divergd betwen tenantswio mog preferré aheatebase standatard
leas preferré aperformandeasel standardand rentdprovideyard othes who mog preferre
aperformandeasel standat ard leas preferré aheatebase standardAl groug agree tha
ceiliginsulatiowas the secod mos preferreé optia (see Figurd=4). It isimportatrto noe tha
rankig the optios does nd necessayiindicag suppdrfor ary of the® options.

FigureF.4 Preferred standard by respondent group

Rental providers Tenants Others

iy
Yotk -

Yook
iy i1y
least- d’.‘) iﬁﬁﬁi’ﬁ( o°

preferred

most-
preferred

A insulation standard heater standard Yeirdr performance standard
Source: ACIL Allen

Suppot for aminimum standad for ceiling insulation for rentd properties

Acros the survey64 per cent of the weightedesponssuppdrd eithe stronglagre or agre
0 theintroductioof amandatgminimm standarsifar ceiliig insulatiorwhié 29 per cert of
the weightedesponsdid na suppdraminimm standatd for ceilig insulatioft.Despi na
beirg the firstprefererefar any responddigroupit had the mos positie weightedesponse
ard the mog positie suppdracros the responddigroupsThe majoritof tenarg groy (91 per
cent) atithe ownetoccupiegroy (62 pe cent) suppiahe introductioof the standardrhe
rentdprovidegroy was moe ambivalenvit slighif moe disagreegwih the statemetr{49
pe cent) thaagreeigwih the statemer(3 pea cent) (seFigurd=5).

36 QuestiorDut of these three options, which would you most support?

37QuestionVould you support the introduction of a mandatorystaimdiemahfior roof insulation for
rental properties in the ACT?
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FigureF.5 Support for the introduction of a roof insulation minimum standard in rental
properties

Owner-occupiers (and Othem) - _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree Disagree Neither agree nor disagree W Agree W Strongly agree

Source: ACAllen

Suppot for aminimum standad for an energ efficiert heate for rentd properties

Acros the surveys9 pe cen of the weightedesponssuppdrd eithe stronglagre or agre
o theintroductioof amandatgminimm standat for the installatioof an energ efficien
heaterwhik 32 pe cer of the weightedesponsdid nd suppdraminimm standat for the
installatioof an energ efficiebheate?8 The majorit of the tenarg groy (87 pe cent) adithe
owneifoccupiegroy (52 pe cent) suppitthe introductioof the standardAbotihaf of the renta
providegroy did na suppdrthe standat (499 pe cent) whitonl 38 pe cert supportinthe
standat (see Figurd-.6).

FigureF.6 Support for the introduction of an effarigyt heater minimum standard in
rental properties

Owner-occupiers (and cthers)

Tenants

Rental providers

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree Disagree Neither agree nor disagree  mAgree W Strongly agree

Source: ACIL Allen

Suppot for aperformancéaseal minimum standad for rentd properties

Acros the surveys7 per cent of the weightedesponssuppdrd eithe stronglagre or agre
0 theintrodctim of aperformandeasel minimm standardvhié 31 per cert of the weighted

38 QuestionNVould you support the introduction of a mandatory minimum standard for the installation «
energy efficient heateemal properties in the ACT?
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responsdd na suppdraminimm performaedasel standad for rentdpropertie¥. The
majorit of the tenangroy (87 pe cent) adthe owneoccupiegrou (55 pe cent) suppidihe
introductivof the standardl'he majorit of the rent&providegroyp did na suppdra
performandease standat (57 pe cent) (seFigurd=7).

FigureF.7 Support for the introduction of a perfobasedeninimum standard for
rental properties

Owner-occupiers (and cthers)

Tenants

Rental providers

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree Disagree Neither agree nor disagree  mAgree W Strongly agree

Souce: ACIL Allen

Rentéproviderand tenarg boh nominatéceilig insulatioard energ efficietispae heates
as relativglpreferré energyefficiencupgradeto rentapropertie®. Tenard ratel thenmog
preferrecard secod mos preferredespectively Rentaprovidesratel thenthid ard fourh
preferredespectivelpthe relativgihighy preferre optios for tenarginclue doubleglazel
windoward wal insulatiarOthe relativglhighy preferrd optios far rentdproviderinclue
energ efficietlightig ard thik curtais or blo& ou blind (see Figurd~=.8)

FigureF.8 Preferred energy efficient improvements in rental properties

Ceiling insulation

Energy efficient sapce heater
Thick curtains or block out blinds
Energy efficient lighting

Energy efficient water heaters
Wall insulation

Double-glazed windows

Fitted draught proofing

Rooftop solar
Floor procfing
Energy efficient other fittings
External window shading
0 1 2 3 4 5 6 7 8 9 10
less preferred more preferred

m Tenants = Rental providers

Source: ACIL Allen

39QuestionNVould you support the introduction of a mandatory minimum energy efficiency performan
standrd for rental propertiethe ACT?

40QuestioniVhat is the most practical option for improving the energy efficiency of your rental proper:
41QuestioniVhat are your preferred options for improving the energy efficiency of your dwelling?
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F.3 Enery efficieng of rentd propertis in the ACT

The age of the propettis significarior energ efficiencyGradukchangein buildig regulaticn
mean tha newe propertiewee buit to be moe energ efficientikewisgenerg efficien
fittingssud as draughproofings moe likey to be in goa conditinin newe propertie¥.

Rentéproviderard tenarg identifid the the largesportio of rentdpropertiein the ACT wee
buit befoe 199 (see Figurd-9) 43

FigureF.9 Age of rental properties

et pm\‘rider -
0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

m Before 1990 Between 1990 and 2010 m After 2010 Don't know

Source: ACIL Allen

Significantlthee was moe widey divergigvieve of the energyefficiengof rentapropertie
betwegthe responddmgroupsThouf mos rentaprovidesratal ther propestas 50 the
middt of the ten poiscak & ther averagresponswas highethan the owneoccupiegroup
whit is known to hae relativgimoke energyefficienpropertie(see Chapte2) 24 Ths suggest
tha sone rentdprovidermay na appreciathavther propertiecompaeto propertieas a
wholelt is certaigldivergetrfrantenanperceiveenerg efficiengyor whid relativgifew
answergaboe 5(ses Figurd=10 45

42The agef the rental property is a simple and important indicator which requires less judgement. Tt
difference between rental provider answers and tenants suggests there may be some skew in the
respondents of the survey. Rental providers withbettatiigperties, who may have no need to make
upgrades and therefore see no value in the standards may have been more motivated to respond tc
survey. Likewise, tenants only in poorly performing rental properties may have been more motivatec
respod to the survey.

43Questiorfror your dwelling, was it built approximately:
44QuestiorPlease provide an estimate of the rating of the energy efficiency of your property.

45Questiortiow would you rate the current energy efficiency for your augrénttelwedliof the home
itself and any fixed features/appliances)?
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FigureF.10 Perceived quality of housing

30% average of rental providers

average of owner-occupiers

25%

average of enants

20%

15%

5%

0%

0 1 2 3 4 5 B 7 8 9 10
less efficient mare efficient

m Owner-occupiers  m Landlords Renters

Source: ACIL Allen

Reportéenerg efficiengfeature of renthpropertewas relativglsimilafor bot the rentd
provideard tenahgroupg® Energ efficietlightingahed punp spae heatearnd thik curtaia
wee al commoglreported-ewetenarg reportd ceililg insulatio(see Figurd=11).

FigureF.11 Presence of energy efficilgatyres in rental properties

Ceiling insulation NN B Ceiling insulation | S
Double-gazedwindows [ RN Double-glazed windows |
Efficient gas heater [ NN R Efficient gas heater |
Energy efficient lighting - | BEE Energy efficient lighting |
Externa window shadings [ . s External window shadings - RN
Fitter draught proofing NN~ ISR Fitter draught proofing | R
Floor insulation I N Floor insulation I
Heat purp | i . Heat purrp |
Heat purrp water heater [ I Heat purmp water heater - [/
Rooftop PV [ I Rooftop PV
Solar water heater [ I Solar water heater |
Thick curtains or block out biinds | NN g Thick curtains or block out blinds | EGNTNNGNG—
Wallinsuiation [ ERNEEEN D Wallinsulztion NI
Wood heater |/ NI Wood heater |
0% 20% 40% 60%  80% 100% 0% 20% 40% 60%  80% 100%
mPresent in all Presentinsome = Not present = Don't know mPresent mNot present = Don't know
Properties controlled by rental providers Tenants rented properties

Source: ACIL Allen

F.3.1 Thermé&contrd inrentd properties

Arelativeilarge portio (73 pe cent) btenarg hed ther home usimg less energ efficien
resistareheatig d eithe fixal or portald electd heatersThe secod mo$ commpo fom of
heatigis reverseyce splt systenar conditioner®ny 27 per cert of tenarg usel gas heatig
appliance(see Figurd-12 47

46 QuestioniVhich of the following are present in your current dwelling?
47Questiortiow do you heat your home?
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FigureF.12 Method for heating rental properties

0% 10% 20% 30% 40% 50% 60%

Electric panel heater / attached to the wall
Portable electric heaters

Gas ducted heating

(Gas panel heater / attached to the wall
Wood-burning stove or fireplace

Reverse cycle split system air conditioner

| have no heating system/don't use heating appliances

Other

Source: ACIL Allen

ApproximatetO pe cert of tenarg use portatd electd fars to cod thef homesApproximatel
the sane proportioof tenarg use ar conditiorraunis to cod ther home as do hed tham
(44pe centys

F.4 Rentdprovide investmerg in energ efficiency

Aroud 36 pe cert of rentdproviderhawe investd inthe energ efficiengof ther rent&
propertiesAfurthe 18 per cert do nd perceie aneal to invesin the energ efficiengof ther
rentdproperte(see Figurd=13.

Of the remaindeB8 pe cert hae nd investd in the energ efficiengof ther propestfar a
ran@ of reasonsT e mo$ commoreasa was thé it was cog prohibite/(28 pe cent)followd
by aladk of adequatinformatio(6 per cent)the existig tenarg hae na askel (3 per cent)ard
becausthey hae plars to demolis or redevelpthe rentdpropest (2 pe cent).

FigureF.13 Rental provider investments in energy efficiency

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Have invested Have not invested for areason  m No investment needed None of the above

Source: ACIL Allen

F.4.1 Informatio availabé to rentd providers

Aroud 22 pe cent of rentprovidesrateal ther understandjrof ways to improg the eneryg
efficiengof rentdpropertieas halfway (5) o ascaé fran O(nd informdat all) b 10

48 Questiortiow do you cool your home?
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(completginformedAroun 46 pe cer ratel aboe midway ard 32 pe cent belavmidway
(see Figurd-.14). The averagratirg franrentdprovideris 5.38%°

FigureF.14 Rental provider familiarity of ee#i@gncy improvements

25%
20%
15%
10%

5%

0%
0 1 2 3 4 5 6 7 8 9 10
less informed more informed

Source: ACIL Allen

Ony 15 per cert of rentaprovideswee awae of ACT G 0 v e r sprograsiandincentiveto
improe the energ efficiengof ther renthpropert®(see Figurd=.15 >0

FigureF.15 Rental provider familiarity with eniécigney incentive programs

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mYes “No

Source: ACIL Allen

F.5 Tenahrequess for investmerd in energ efficiency

Abotihaf of the tenahwlo respondihae mad requestto ther rentdprovidesor agens for
improvemesito the energ efficiengof thef home 8 17 pe cert hawe requestgonce afurthe
29 pe cert hawe maa moe than ore requestt Howeveony five per cen of rentaprovider
reporhavig receivd sud areques(see Figurd=.16) 52

49 Questiortiow informed do you dbelut ways to improve the energy efficiency of your rental
property/ies?

50QuestiorAre you aware of any government incentives to improve the energy efficiency of residenti
properties?

51Questiortdave you ever asked your lessor (landlorddstatesabent/property manager about having
energy efficiency measures installed (e.g. LED light bulbs, thick cudainsliodb]atkre efficient
heating/cooling system, etc.)?

52Questiortdave you or your property manager ever received cpmpdsrs from tenants related to
energy issues at your propertyl/ies (e.qg. bill size or difficulty of heating or cooling the property)?
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FigureF.16 Tenant requests for energy efficiency improvements

0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

m Yes, more than once Yes,once mNo

Source: ACIL Allen

Oftho® tenarg who mack arequesiony 8pe cert had ther requestéchang mac wih no
impatontherent 58 pe cen of requestwek declind far arang of reasoa (see Figurd=.17).
No tenard reportd tha ths was becausit was na feasitd or too difficultNo tenants reported
makingequestfar chang whidwee then associatéwih rertincrease®

FigureF.17 Rental provider responses to tenant requests

0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%
B The landlord made the suggested change, and my rent remained the same
The landiord/agent said the suggested measure could be installed if I paid for it
m The landlord/agent said the suggested measure was not a prionty/was not worth it for the landlord
m The landlord/agent said the suggested measure was too expensive
u 'm still waiting to hear/it's ongoing
The landiord/agent declined, but no reason given
m Other

Source: ACIL Allen

F.6 Responsgto minimum standards

Rentéprovidexwee aske whd they migh do as aresui of the minimm standard=',

The impac of the minimm standarsiwil varyy dependinon the polig optim selectd ard the
implementaticas wel as individuaconditiosfar ead rentaproviderAccordinglit is
reasonabpdifficulfor renthprovidesto indicas how they wil respod to the proposgminimm
standards

OnY 16 per cen of rentaprovidersad tha nothig woudl chang as aresui of the propose
minimmstandardd he largesgroupalmos60 per cenfsuggestittha they woudl increas
rens inresponseOre in five suggestéthey woull sel the rentapropertyeithe to othe rentd

53QuestioniVhat was the lessor's (landlord's) response?

54QuestionVhat, if anything would you do differenttipmtreleour rental property/ies if a minimum
energy efficiency standard required you to invest in energy efficiency measures?
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provideyor to owne occupier©Ore pa cert suggestthey woull tale the opportunito
redevelothe propest(see Figurd-.18).

FigureF.18 Rental provider response to mirstandard costs

0% 10% 20% 30% 40% 50% 60% 0% B80% 90% 100%
m Mothing would change m|ncrease the rent
Remove the property from the rental market and sell it m Remove the property from the rental market and demolishiredevelop it
u Other

Source: ACIL Allen

Of tho® wio sad they woull increas rentsthe majornit (77 pe cent) sdithey woull pas
throup the additionaog inwhole> Abou 17 per certwoull increasrens by less than the
additionaostseffectivglsharig the coss wit tenantsFive pe cert sad they woullincreas
rens greatethan the coss of ary requird upgrade(see Figurd-.19).

FigureF.19 Reported cost paksough of rental provider costs in the form of increased rents

Source: ACIL Allen

Tenargwee alo aska hovmud of the benetfiof energ efficiengcimprovemesithey wee
willig to pay for throu increaserent26 The questio was askel relatie to a$1® pe quarte
savilg in energ bils ard wil be less representatt othe leves of savingThe mos commn

55Questiortdiow much would you consider increasing the rent of your property?
56 Questiorf a minimum eneddficiency standard required an investment by your landlord in

improvements to your dwelling which saved you approximately $100 per quarter (three months) in e

costs, what additional rent would you be willing to pay?
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