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Executive Summary

Heat intolerance is a major medical problem affecting people with multiple sclerosis. When
their core body temperatures increase even as little 88.8°Z people with MS experience
significantly increased symptoms which greatly reduces their capacity to participate in
social, household and work activities, as well as increasing their neglddionaceuticals

and medical services. For people with MS, using air conditioners, with all associated
purchase and operating costs, are a medical necessity. Approximately 90% of the 21,000
people with MS in Australia are sensitive to heat, and run thredpaditioners more

frequently and for longer periods than most Australians.

This workwas carried out ipartnership between the University of South Austratid MS
Australiato develop a more accurate understanding of electricity consumption paitbt8s
householdsparticularly in relation téheir need to keep cool to avoid increasing their MS
symptoms.

This research built othe 20082009Keeping Cool Survey: Air Conditioner Use by
Australians with MSAIlthough that survey included responses f@885 households of
people with MS, it was only able to document their perceived air conditioner use. This
research goes several steps further and actually examines energy3daieouseholds of
people with MS.

The main findings from this study regard households that include people with MS are:

1 Participant households used, on average, about 16.8% more electricity in summer and
10.5% more electricity in winter than the state or post code average. This increased to
32.2%morein summer when the 24% bbmes with solar PWereremoved.

1 Looking more closely at nesolar homes, summer electricity use showed that those
using more than the state or post code average, which was 60% of the sample, used
about 80% more electricity while the rest used about [B8% The latter were
predominantly found to have introduced energy savings initiatives and were careful
about energy use.

1 In addition, 52.6% of nosolar homes had annual energy costs (electricity plus gas)
of $2000- $5950, putting them in the medium high cost range. The remainder had
an average bill of $15401y.

1 44% of homes that provided electricity bills received a concession (11/25) and 58%
(11/19)of nonsolar homes. The value of the concession varied widely between states,
being 5 15% of thetotal energy bill in NSW and SA and 181% in Victoria. The
highest concessions were received in Victoria and the lowest in SA. The concession
range was from $181A%$974ly.

1 Of the 36 homes that answered the air conditioning suaheygst half(47%) were
split refrigerative systems with the majority in Victoria. Ducted refrigerative systems
(22.2%) were the next most common with the majority in SA.

Homes with ducted refrigerative air conditioners were associated with the highest
energy use and electitig bills and those with window/wall air conditioners with the
lowest bills. However, the latter were most likely to be smaller and the air
conditioning confined to single rooms. Ducted evaporative air conditioners used the
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least electricity but as theyaafrequently associated with gas heatingaheual
energybills for homes with this form of cooling were virtually the same as those that
use split system air conditioners for both heating and cooling.

A number of significant recommendations arise frbm tesearch:

1 The value and feasibility of developing a single national medical energy concession to
assist those with a medical need to keep cool and/or warm should be examined by an
appropriate national body (sl as the COAG Energy Council).

Nationaluniformity would improve clarity and ease of access for consumers with a
need for medical energy concession. It would also simplify administration for energy
retailers and governments. Importantly, it would also create significant incentives for
governmert to strengthen and better target energy efficiency improvements to
medicatenergyconcessioreligible households, and thereby ultimately reducing costs
for all stakeholders.

1 In relation to a single national medical energy concession, the current Victorian
medical energy concession utilizing a percentage of the energy bill rather than a daily
rate appears to be the most progressive and fair approach. This approach does not
discriminate against those living with larger families or those on lower incomes who
might be living in poor quality housing with outdated appliances and unable to put
more measures in place to improve their h

The results of this research also make it clear that a proportional percentage based
concession systermked to additional assistance for concessligible households

to install solar energy systems (and other efficiency measures) would also benefit
concessioreligible home owners through reduced costs, and also more than pay for
itself through lower con@sion costs for government over time.

1 If there is no agreement by thppropriate national body (sluas the COAG Energy
Council) on the best model for implementing a national medical energy concession,
then additional research should be undertaken tordete the best way to achieve
this.

In regards to future research, using electricity bills is not the most accurate or ideal

method to determine medically required energy use, for heating, cooling or other

needs. Given the findings of this research, a mostly and comprehensive study is

justified to more accurately determine actual energy use for heating, cooling and other
medically required energy use at home. Many other conditions besides MS result in
medically required e ndseageyandsgimal,corcsijueyh as Pa

With more detailed results of actual cooling/heating energy use in these households,
via smart meter or data logging equipment, the most effective and fair means of
providing medical energy concessions could be undertakevould also provide a
stronger platform to further examine the links between different concession structures
and savings/costs to governments in relation to energy efficiency support programs.

Also in relation to future research, it was found thathgls can provide reasonable
accuracy for estimating average annual gas heating use since people usually have a
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maximum of 3 gas applianceéshough the number of gas heated spas is increasing,
and the impact of this will need to be considered.

State/terntory government energy efficiency schemes should include programs and
initiatives that specifically target households with high energy needs as a consequence
of medical need. Given these are often very high energy use households relative to

0 a v er a ghelds, ahdoare slso often on lower than average incomes, there are
significant economic, social and environmental gains to be made.

Many of the homes of people with MS used energy efficiency initiatives and were
aware of what might help them to reduosts. Also, the previous Keeping Cool
Survey found that overall MS households had taken more measures to improve
thermal efficiency than the average Australian household.

However, given the much higher than average energy use and costs in most of these
homes, there is a need for improved access to energy efficiency advice, and specific
programs targeted at people who require cooling/heating as a consequence of medical
need may be particularly valuable to this group (or alternatively, targets set within
existing programs that specifically target households with significant medically

related energy requirements).

A mix of energy efficient initiatives and use of solar would significantly reduce
energy use and bills in homes of people with medical energy .nEeese new
initiatives should include a research/evaluation component to further examine the
most effective means of achieving this.

These state/territory initiatives should also provide targeted information to these
households regarding: available corstess, efficiency, retail market information and
solar options. During the study it was found that existing web based information on
concessions and the best value electricity and gas retailer to choose were not always
easy to follow for households. Ensgg that existing information sources include a
subset or specific information that addresses the particular needs of households with
medicallyrelated high energy use requirements, including indicative costings and
savings, would likely provide significhassistance to help these households to make
considered choices. This should include assistance with energy efficiency and solar
initiatives for households with high energy use as a consequence of medical need.
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1 Introduction

People with MS identify high temperatures as one of the top three factors adversely affecting
their symptoms (Simmons et al. 2004), and this in turn is known to have a significant impact
on their quality of life and economic situati@de Judicibus & McCabe 2007). Hot weather

can become a significant problem for people with MS if they are unable to stay cool, with as
little as 0.20.5°C increase in core body temperature resulting in increased MS symptoms
(Guthrie & Nelson 1995).

Previous Australian research has found that 90% of people with MS are heat intolerant, and
all but the 10% who do not haeecannot afford an air conditioner, rely on air conditioners
extensively on hot days and nights as a medical necéSsitymers, Sirmons & Verikios

2012) In 2011 there were approximately 21,000 people with MS in Australia (Covance &
Menzies Research Institute Tasmania 2011). MS is a chronic, progressive and incurable
disease that attacks the central nervous system (brain and spi)aMumst people with MS

are of working age and threpiarters are women (Covance & Menzies Research Institute
Tasmania 2011).

People with MS face significant diseastated expenses that must generally be met from
lower than average incomes as a conseqge of their MS (Covance & Menzies Research
Institute Tasmania 2011). Additionally, the rapidly rising costs of electricity they require to
keep cool, along with the growing number of hot days and nights due to climate change
(BOM & CSIRO 2007) create ancreasingly difficult financial burden for many people with
MS.

Given this situation, a clearer understanding of energy use in households of people with MS
is vital. This report presents the results and analysis of energy use in 38 households in four
captal cities. This project builds directly on theeping Cool Survegonducted in 20089

which provided a strong overview of the impact of heat intolerance on air conditioner use by
people with MS. This new research adds depth and detail regardingergy ese in these
households with a particular focus on keeping cool, and utilises actual energy billing data as
the central parameter for analysis.

2 Background
2.1 MS and Heat Intolerance

Recognition of heat intolerance and MS first surfaced in the late 19th century. A review by

Guthrie and Nelson in 1995 describes the development of the scientific and medical

understanding of the heat intolerance in people with MS ¢ince hof f 6 890wwor k i n 1
1995.Guthrie and Nelson found that overall the international literature indicates that MS

symptoms increase in about 80% of people with MS when they get too warm. Recent

Australian research found that about 90% of people with MS were adverselgaifs the

heat (Summers, Simmons & Verikios 2012), and the higher proportion in Australia might be
explained by the generally higher temperatures in Australia compared with Europe and the
northern parts of North America where most previous researchsoisgbe has been

undertaken.
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As summarized by Summers and Simmons (2012):

Heat is generally associated with an increase in MS symptoms such as
blurred vision, extreme fatigue, muscle weakness, pain, tremors, memory
problems, loss of balance, bladded &owel problems, numbness and
tingling, decreases in cognitive function, and in severe instances partial or
complete paralysis (Guthrie & Nelson 1995; Simmons et al 2001; Lerdal
et al 2007). Also, while it is rare, there are reports of deaths from heat in
people with MS. Guthrie (1951, cited in Guthrie and Nelson 1995)
reported two deaths from heat therapy (electro pyrexia) used in attempts to
improve MS symptoms. Two more recent reports include a death at home
in a bath tub attributed to heat and MS (Kohler, Di Maio & Kagan

Hallet 2000), and a death from sunbathing and MS (Henke, Cohle &
Cottingham 2000). Paradoxically, while exposure to the cold is generally
helpful and reduces MS symptoms (NASA/MS Cooling Study Group
2003; Petrilli et al 2004; Meydieim 2007), some people with MSi (5

30%) have a worsening of symptoms in the cold (Simmons et al 2001;
Visscher et al 1983).

2.2 Economic Impact of MS on Households

Many people with MS struggle financially. In 2010 the average annual disdags costs

to people with MS and their families in Australia was $10,554 ($3,69dfeucket and
$6,857 for informal care). There were also significant indirect costs, such as lost income,
which averaged over $23,000 annually. These findings by CovanddermiesResearch
Institute Tasmanig2011)also observed that direct and indirect costs increase with severity
of MS.

While most people with MS are employed when first diagnosed, anda8¥ @ working age,
80% of these are not employed 10 years after diagistess Economics 2005).
Consequently, 52% of Australians with MS have annual incomes below $26,000 (Australian
MS Longitudinal Study, unpublished data).

The end result is that ultimately most people with MS end up on fixed incomes, often

provided througtpart and full government pension benefits. This combination of low

incomes and the high economic costs of MS mean that concessions such as energy rebates are
often a critical financial factor in their dalily lives, and in their ability to keep cool diang

weather.

2.3 Climate

Air conditioner use to keep cool is a direct response teatdgy weatheby people with

MS in Australia(Verikios, Summers & Simmons 2013). With an increasing number of hot

days and nights, and more frequent and more sevatavages, the use of electricity

increases for people with MS in their efforts to keep cool, pushing up costs to a group already
under considerable economic pressure.
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Climate change is leading to an increased frequency and severity of heat waves (2dman e
2013). Spells of several consecutive days of unusually high temperatures have led to
increased morbidity and mortality rates for the more vulnerable in the community. The
problem is compounded by the escalating energy costs and increasing pealaktistrand

as people become more reliant on air conditioning. Domestic air conditioning is the primary
determinant of peak power demand which has been a major drivigihet electricity costs.

The increasing frequency and severity of heat waves (Alexatdl. 2007) have increased

the morbidity and mortality rates for the more vulnerable in the community who cannot
afford air conditioning. An increase of peak demand for a few degsssitates more costly
higher capacitglectricalinfrastructuredriving up household electricity prices. As an
example, in South Australia (SA), 50% of the electrical infrastructure is needed for only 5%
of the time, resulting in SA having the highest electricity prices in the National Electricity
Market (ESAA 2012). As eesult, climate change can cause an upwpndlingeffect of
increasing electricity prices and increasing mortality rates over time.

Table2.3.1 gives the serage number of days per year above 35°C at selected sites for
present (197-2000) climate anddst estimate values for 2030 and 2070, with ranges of
uncertainty in bracket&limate Change in Australia 2007 BOM CSIRO)

Table 23.1: Average number of days per year above 35°C at selected sites for present
climate and best estimate values for 2030 and 2070 (Climate Change in Australia 2007
BOM CSIRO).

Present 2030 2070 2070
average average average average
(1971-2000) | (mid emissions) | (low emissions) | (high emissions)

Sydney 3.5 4.4 (41-5.1) 5.3 (4.5-6.6) 8.2 (6-12)
Melbourne 9.1 11.4 (11-13) 14 (12-17) 20 (15-26)
Adelaide 17 23 (21-26) 26 (24-31) 36 (29-47)
Brisbane 1.0 2.0 (1.5-2.5) 3.0 (2.1-4.6) 7.6 (4-21)
Hobart 1.4 1.7 (1.6-1.8) 1.8 (1.7-2.0) 2.4 (2.0-3.4)
Perth 28 35 (33-39) 41 (36-46) 54 (44-67)
Darwin 11 44 (28-69) 89 (49-153) | 230 (140-308)
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2.4 Average Energy Use in Australia

In order to determine whethpeople wih multiple sclerosisise, and therefore spend, more

than the average on energy (particularly in summeseardwinter), it is necessary to know

what the average household energy consumption levels are in Australia. The usual way to get
annualstate averags is to divide state electricity (or gas) sales by the number of
customers/households. Thesa relatively blunt method, and more nuanced approaches were
examined for this research.

In 2011 the Australian Energy Regulator (AER) commissioned ACIL Tasonaevelop
benchmarks for a new web sienergy Made Eagylmplementation of the web sjte
www.energymadeeasy.gov.au occurred in 2012 witthemain goaldeing
1 tohelp residential customers understand esmpare electricity usage against other
similar households living in their area and to learn about energy related topics such as
energy efficiency, contracts, bills, rights and obligati@ush as concessioasd the
energy marketand
1 to enablenformed decisions about actions to reduce energy consumption, and to
motivate @ergy savings action

There are many factors that influence energy use in the home such as occupancy, i.e. number
of people living in the home, size of home (area), typeoaidr(one otwo storey), structure

of building and floor plan area, income, appliance mix, tenancy (whether own home or

renting) and often most importantly behavior. However, household occupancy is one of the
easiest of the parameters to understand aredrdime and is the one with most influential

impact on energy usage in the home and so is most generally used in energy comparison
studies. Oliphan2003 andABS Statistical Consultancy South Australia (208 two of

many studies that have determiried major part occupancy plays in residential household
energy use

ACIL Tasman(2011) have developdzenchmarks from a 5000 home sample across Australia
and based on household occupamgt wishing to skew results thexcludedhomes irtheir
studywith a swimming poolData used ithe analysiscame from electricitpills and a

survey and resulted in Tali®e4.1which, at this stage, is the only known current electricity
consumption data by state and household size in Australia.
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Table 2.4.1 Jurisdictional benchmarks i based on household size only, no swimming

pool
Household size (people) | 1 2 3 4 5 6 Var
4 Electricity consumption (kWh)
Queensland 4,030 5331 6,633 7,934 9,236 10,538 34%
New South Wales 4,422 5548 6,673 7,799 8924 10,050 27%

Australian Capital Territory 5,939 7,219 8,500 9,780 11,061 12,341 15%

Victoria 4,028 4,835 5,642 6,449 7,256 8,064 | 14%
Tasmania 6,662 8,733 10,604 12475| 14,347 16,218 28%
South Australia 4,398 5,306 6,213 7121 8,028 8,936 | 18%
Western Australia 4107 5,140 6,173 7,206 8,239 9272 | 32%
Northern Territory 6,266 7,806 9,345 10,885  12,425| 13,965 29%

Note: VAR is explained variance
Data source: ACIL Tasman

Average seasonal electricity use was then calculated@/m'dayfor spring, summer, autumn
and winterfor use on the Energy Made Easy web dite similar study has beemdertaken
for natural gas use.

Since each state often covers a number of climate zones Energy Ministers were asked to
nominate a number of geographic areas or zones in their state or territory that consumption
data should be assigned to. As a result sstiates and territories have many zones; New
South Wales (18), Queensland (12) and South Australia (10) but others just have one
Victoria, Tasmania and the Australian Capital Territory. Western Australia and the Northern
Territory were not required to nonate any zones. ACIL Tasman developed benchmarks for
Western Australia and the Northern Territory as one zone each.

The postcode entered into the average electricity usage calculator on Energy Made Easy
identifies the localised zone. Therefore in thdyof the report when calculations are made
comparing electricity use greater or less than the state average in summer and winter it is
reallyfort he c¢cl i mate zone i dent iahdinettbrthesiate aslhe per s o
whole, unless it is a singl®nestate orterritory.

Figure 2.4.1 shows how seasonally electricity use variggrisgliction as defined by ACIL
Tasman(2011)

11|Page



3500

w
o
o
o

//\
// \\
/ —~ - WA
/ N
== NT
/
/
2500 / e TAS
/ /. —— SA
—jt=QLD

/ = \VIC
. / \./

ACT

NSW

All

household quarterly electricity consumption (kWh)

-
w
o
o

1000 +

Autumn

Summer Winter Spring

Figure 2.4.1: Average electricity use by jurisdiction and seasdCIL Tasman 2011)

Graphs show that except for NWA and Qldi wh e r e t lelectrititpused isaimbst
constant over the yearwinter electricity use idigher than summeirhe reason for this is
that the graphs and the Energy Made Easy web site are based on quaxaitjtelbills.

The beginning andnd of summer predominantlyvemild weather and this masks the high
use consumption in the middle of the quarter that often peopleanawehich dominate
electricity wutilitiesd peak | oads

A summary for the 4tatesinvolved in the study is shown in Table 2.4.2 for a 2 person home
near the capital citig@btained fromvww.energymadeeasy.gov.aut also demonstrates the
extent to which electricity use in winter is gieathan that in summérexcept in Brisbane.

This difference becomes even greater when gas heating is included.

Table 2.4.2: Average seasonal electricityse bypostcode for a 2 person household

Winter>
Summer | Autumn Winter Spring | Summer

City and Postcode| (kWh/day) | (kWh/day) | (kwh/day)| (KWh/day) (%)
Sydney,2010 13.6 13.1 16.1 15.4 18.4%
Melbourne,3010 11.6 11.9 14.8 14.3 27.6%
Brisbane,4010 14.1 14.1 14.0 13.9 -0.7%
Adelaide,5010 12.4 12.5 15.2 15.5 22.6%
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Notwithstandingaveragehigher electricity use iwinter, it was found that people wiMS

that were involved in the wtly, and did not have solar PV, used on average 32.2 % more
electricity tharthat indicated for theistateor post code areaesulting in electricity use being
virtually the same, anevengreater thathatin winter (seeSection 4.2)This project haalso
identifiedmanyhomes where ownetavemadesignificantefforts to introduceenergy
efficiency measureis orderto keep electricityysage dowmluring the heat of summedn

the othe hand somé&ome ownersverefound to benot as energy aware. From tfaege of
energy responseeceivedrecommendationaremade tchelp people with MSmnakecost
effectiveenergy choices in future.

2.5 Energy Costs
Electricity and gas prices ftwouseholdsind business have increased sharply in recent years

(see Figure 2.5.19nd indications are that prices will continue to incréBseliamentary
Library 2014andAustralian Energy Regulat@013.
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Figure 25.1: Real electricity and gas pricancreases, 2003 to 2013

In real term§ that is, taking into account the general increase in prices across all goods and
service® prices for households increased on average by 72% for electricity and 54% for gas
in the 10 years to Jurg®13.

The increasén real prices after JurZ012 of around 14% for household electricity and 13%
for household gas is associated with the implementation of a carbon price from July 2013.

The pattern of price increases over the 10 years to June 2013 has differed aeasdtat
territories. The rate of increase for electricity has been 30% in Perth, 41% in Adelaide, 73%
in Brisbane and 107% in Sydney. For those cities connected to natural gas networks,
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household gas price increases over the 10 years t@0aBehave rangkefrom 40% in
Sydney to 78% in Perth.

In recent years, much of the increase in prices has been due to investment in distribution and
transmission networks as a result of previous under investment in maintaining them or in
increasing their capacity. Alsmportant has been the impact of policies to address
environmental issues.

In the case of electricity, the rate of price increase is expected to moderate in the next few
years. Overall, household electricity prices are expected to increase at an avafagesef

the next year, with outcomes varying across the country from a high of 16% in the Northern
Territory to a 1% fall in prices in South Australia.

In the case of gas, prices for households and businesses are expected to increase significantly
in easern Australia, as the development of new gas export terminals leads to a tightening of
supply. Rises as high as 17.6 % have been q@a®a News, 2014)

Though the Energy Made Easy web site does not indicate average elembststyy

postcode it doegrovide a comparison of electricity prices for different Electricity Retailers
in each postcode area. Retailer prices vary significantly and Appgsdixrcedrom the
Australian Energy Regulat¢2013)shows ingreater detail how electricity and gas prices
have changed over the yearsd also indicatesow important the choice ®&etailer can be in
containing costg~or examplehe Australian Energy Regulat¢AER) found that he annual

bill spread in August 2@L(measured within a particular distribution network) varied among
jurisdictions:

1 For electricity,Retailer prices varied 200 in Queenslanahd byaround $1000 in
Victoria. Thepricespread for most networks was larger in August 2013 than in
August 202.

1 For gas, it was around $200 for most networks.

The spread for all networks rose between August 2012 and August 2013.

2.6 Air Conditioner Use in Australia

There are a variety of estimates available regarding the use of air conditioning in Australia,
and the amount of energy requirddhe most comprehensive national estimates and
projections for energy use in relation to household cooling and air conditioner use are in
Energy Use in the Australian Residential Sector 128@0(Dept of the Environment,

Water, Heritage and the Arts 2008). In this report electricity for space cooling nationally is
estimated at 4% of average household energy use (p. 25).

An estimate prepared for the Australian Greenhouse Oifidesatesthat air conditioners
account folbetween 40 and 50 percent of residential demand on system peak summer days
and 30 to 40 percent of commercial demand (Wilkenfeld, 200wtwo loads are currently

of similar magnitude, but the household air conditioner loggawing more rapidlyOther
factors contributing to growing air conditioner use are increasing avevagkng sizes, and

the probability that global warming will increase the frequencyeoy hot days in summer.
South Australianseport using their air conditioners an averagé1.5 daygpermonth

during summer at present, so there is significant scopedasing frequency of use.

l4|Page



Saman et al (2012) report that average, space heating and cooling represents 41% of the
energy demand of the 8.5 million Australian homes Wwehting and cooling of buildings
directly responsible for 11% of Australiats
temperate climate of major Australian cities

Whaley et al (2013hassummarisd the energybreakdown for appliances homes locate
in a sustainable housing developmdimighiel Park All homes constructed here required
numerous sustainable household characteristics such as maximising the efficiency of, and
peak load relating to:
1 the building envelope for passively maintaining thedrooenfort
1 major appliances such as water heaters, Heating, Ventilatio&ohditioning
(HVAC) and refrigeration appliances
1 other significant household appliances such as dishwashele<liyers and
washing machines
1 water fixtures such as leflow shaverheads and faucets; lighting fixtures such as
high efficiency fluorescent and ligleimitting diode (LED) lighting.

At Lochiel Park stringent requirements for building passive thermal performance were put in
place, which mandated that at least a 7drgystar rating was required, when modelling the
building envelope, using the AccuRate software package. Large scale use of double glazing
has formed a significant part of this passive design in meseg@long with

uncharacteristically high levels ofalt and ceiling insulation.df a 12 montimonitoring
periodfrom June 20110 May 2012 heating and coolingvas measured to tabout 26% of

the totalhouseholdenergyconsumed.

2.7 Concessions

The Energy Made Easy web site is useful for determiengggy concessions available in
eachstate(seehttps://www.energymadeeasy.gov.au/consurgritsandsupport/rebates
andconcession$. This site provides a link to the relevatdteterritory concession provider.

Energyconcessions vary quite significantly between the various states and terrgeees (
Table 2.7.) and are received only lgligible concession card holdem®he termimlogy of
describing the concessions and the availability of each is also not consistent between
state#territories The main concessions are:
1 AnnualPensioneEnergy Concessior:household rebate off electricity bills all year
round
§ Additional Winter GasConcessiofi household rebate off gas bill§ May to 3£
October
1 Additional MedicalEnergyConcessiofi household rebate off electricity bill for
those with specific medi c adiseasespmndicotrdi ons su
injury etc.

Most cortessions are capped to a maximum yearly value, and are calculated from a set daily
rate. Only in Victoria are concessions calculated as a percentagebiff taed are calculated

on the remaining account balance once any retailer discounts and/oredi ftave been
applied. Concessionare17.5% of account balance all year round, plus eligible pensioners
receive an additional 17.5% Medical Cooling electricity concession for the 6 warmer months
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(Novemberfi April). Victoria alsohas agas winter heatig concession of 17.5% (May

October). Most states/territories also haaéife Support Concessiaim cover some

additional costs such as for oxygen concentrators and other essential medical equipment used
in the home.

Table 27.1: Energy Concession#n Australia (Energy Made Easy2014)

Concessions
2013/14 Pensioner | Pensioner Medical
Electricity Gas Energy Total Comments
Queensland| $282.54 $65.58 $282.54 $630.66 | GST inclusive
NSW $250 $235 $470.00 | 2014 GST exclusive
$322.10 (max)
(Includes gas)
Additional $84.05 Combined Utility rate is
available to minimise 52.428 c/day in summer (Naov
cost of livingand water May) and 192.798 c/day wintel
costs (Junei Oct)
Combined value $406.1 $374.82 | Life Support is 0.3258 cay
ACT (2013/14) max ($121.37 max)
17.50%
17.50% Medical The two 17.5% of Bikare
(May1 Cooling additive. (Gas winter only,
Victoria 17.50% Oct) (Nov'i April) 35.0% | Medical is summer cooling)
Medical Electricity Concession
$458.84 Cooling 125.71c/day, 2014
Tasmania (Max) $137 $595.84 | Medical Cooling 37.653 c/day
Medical
Heating
South $165 &Cooling
Australia $165 $330.00 | GST Exclusive
Electricity goes off bill,
Western Medical goes into bank accour
Australia $208 $567* $775.00 | GST inclusive
NT**

*Thermoregulatory Dysfunction Energy Subsidy Scheme

http://www.finance.wa.gov.au/cms/uploadedFiles/ State Revenue/Other_Schemes/Thermoregulatory Dysfunct
ion_Information_Sheet.pdf?n=691

** NT data not found refer to-
http://www.health.nt.gov.au/Aged_and_Disability/Subsidies/NT_Pensioner_and_Carer_Concession_Scheme N
TPCCS/index.aspx

The range of concessional payments across Australia is quite large with the lowest
concessionbeing in &\, and the ACT only slightly bette€Concessions are considered
within the analysis conducted for this research.
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3 Methodology
3.1 Introduction

The objective of this project was to determine air conditioner use within the broader context
of household energy consumption by Australians with MBuilds on theKeeping Cool

Survey: Air Conditioner Use by Australians with K&immers & Simmons 2012), which

found that 90% of people with MS in Australia were heat intolerant, and operated their air
conditioners more frequently and for longer periods than most Australians out of medical
necessity. The report also noted that high levels of electricity use by this group along with
their low income made them especially vulnerable to increases in @tgatasts.

Since that time not only have electricity costs increased significantly but gas prices have also
increaseqseeSection2.5). Asgas penetration is quite substantial in some states

particularly Victoria, where about 81% of Victorian houslels and 92% in Melbourne are
connected to mains gadoth gas and electricity billing data was collecfBis was

important given that some people with MS also report sensitivity to the colaraiderefore

likely to require more heating than averagehe winter Also, overall the economic burden

of energy use in MS households is of interest gihanthe risingenergycosts must be met

from often quite limited incomes already stretched due to other MS disdags costs.

In this project, energgiuditswere conductetly David Whiting Solutiongn 38 householdsf
people with MSacross AustraliaAccompanying these audits was an air conditioning survey
very similar to that conducted in the earlier study of Summers @Q0d12). Appendix2 hasa
copy of the audit procedure and the air conditioning survey which was completedby 36
the 38 households In addition,data loggers were installed %homesfor monitoring
temperatur@o determine thermaémperaturéevelsandthe patterns of userf@ooling

systems. Tadata from these householMiascompared to othelmverage efficiendyand
state of 't he louseholdstwhicwere mdvibuslenmoritoredybythe
University of South Australia (UniSABaman et al 2013).

The locatiorand numbeof the participatingnomeswas;Adelaide (16), Brisbane (5), Sydney
(2) and Melbourne ()5These cities have been selected based on the fact that these climates
have the largestumber of people with MS.

The initial recruitment target was 50rmes across the four capital cities named above. The
original intention was to recruit participants from the Australian MS Longitudinal Study
which has over 3000 participants, and has a very richsgatas it has been running since
2000 which could thehe accessed dincluded in the subsequent analyses. However,
recruitment efforts through the AMSLS attracted less than 20 participants to this study.
Subsequently recruitment of participants expanded to include promotion on social media
websites frequented by Austatis with MS, and direct recruitment through networks and
snowballing from existing participantEhe initial ethics approval for this project was granted
by UniSA on 25/10/2012 (Application ID: 0000030804), and amended on 11/2(2013
include the new padipant recruitment processdhe timeline for the project was also
extended to enable additional recruitment, and to accomimadide delays experienced in
getting billing data from some energy retailers.

An energy audit was conducted in 38 homes addideda shortsurveyquestionnaire
completed by 36 homdbkatdetailedmajor energy consuming appliancesch as those for

17|Page



heating and cooling, as well eegisteringany energy efficiency measunggtin place such

as insulation, and the impact of ho¢ather on the person with M he questionnaire was

used to determine the type, size and efficiency of existing air conditioning system, pattern of
use of air conditioning, and energy consumption associated with any other major energy
consuming equipmeriseeAppendix2 for a copy of the questionnaire).

Of the 38 homeaudited,9 were selected to hawveonitoringequipment installe@3 in

Adelaide, 4 in Melbourne and 2 in Sydnesg,that the temperature in the bedroom and/or the
living area of the home dhe person with MS could be monitored. This enabited
temperature levels anlle pattern of air conditioning usethese homes to be determined.

In addition to the surveys, electricity and gas bills veeneghtfrom the38 householdsThe
householdewas asked to sign a release form to enable the electricity and gas bills to be

obtained. The household energy bills along with the information from the energyveeidits

analysed taletermine summer electricity use. Due to the significance of air camdigion

summer bills a comparison was made between t
of the state average or post code regiovhichever was availableon the Energy Made

Easy web site. If the energy usage is greater than the average itderzat#a assumption

that costs will be higher than the average.

A summary of the samples usedhis researcis summarized in Table 3.1.1.

Table 3.11: Summary of samples sed

Total Temperature | Electricity | Gas Bill

Number of | Data Bill Data | Data

Households| Loggers

with

Audits
Adelaide | 16 3 11 6
Brisbane |5 2 3 1
Melbourne | 15 4 9 7
Sydney 2 2 1
TOTAL 38 9 25 15

Various options that can reduce energy consumpigneexplored using this information
andsome ofthe most cost effective recommendations made. Thendet@alscanalysed to
determine the most suitableezgy efficient cooling systems.

3.2 Data collected from Energy Bills

The38 households involved in tipgojectwere asked to provide a signed rekedorm to

enable collection of electricity and gas bills for a period o83ears, if availableOf these

25 homes provided useable billing data few had less than a year of détatdid not

include summer, others provided just gas and no elggtbitls. Although thisrepresents

just 66% of homessome homes provided over 20 electricity and 20 gas bills, which is good
for seeing trends. Some data came electronically and some by post.
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Elevenretailers were represented and all presented bilsidifferently. Data collated over
the billing periods (90 days for electricity and 60 or 90 daygé#st depending on the
retailer)included:

energy use

energycost

concession credits

whether the home had solar or not

postcodes

comparison data froniné Energy Made Easy web site

E R N ]

Retailers who provided bills were: AGL, Alinta Energy, Australian Power and Gas, Energy
Australia, Lumo, Momentum/Hydro Tas, Origidpwer DirectRED, Sanctuary Energy and
Simply EnergyWhen data fronthe energy bills wasalated the pensioner all year round
electricity concession, the gas winter heating and medical electricity cooling concessions paid
by retailers were all notedde Appendix B The analysis was aided by incorporating the

number of household membérsaken from the surveySeasonal daily energy use was

plotted on a graph as this was a good visual aid to see whether winter or summer
consumption was greater. This seasonal data was then plotted together with the postcode
state average datakenfrom the Energy Made Easy web siielow is a selection of
representations of Energy Made Easy comparison data on Retailer electricity bills.

Origin Energy

How you Compare Householdsize  1Person  2People  3People 4 People
The table to the right allows you to compare your average daily electricity consumption with
other househalds in your ragion. For more information on electricity usage and energy
efficiency visit www.energymadeeasy.gov.au

Summer 9.8kWh 12.4kWh  14.9kWh  17.5kWh

Winter 128kWh 15.2kWh 17.7kWh  20.1kwWh

Compare your usage.
Compare your usage in this billing period with households in your area
MNumber of people A al
in household househe
o 842.8 402.00
L 3 11075.0 YOUR TOTAL USAGE
. . " OVER THIS BILLING PERIOD
o 00 1630.8 MAverage household usage data
. . . . | -t supplied by the Australian
® & o & & O . Energy Regulator. For more
1 1996.2 information and ener gy
. - . . - . L o efficiency tips, visit
energymadeeasy.gov.au

Sanctuary Energy
Average daily consumption in your area

Yourdaily | Same lime Number of |
usage (kWh)‘ last year Occupants i | ﬁ [ iﬁ i"4 ixS i"é

17.37 000 kWh | 1045 | 1307 1570 | 1832 | 2095 2357
Average cost per day You can use the table above to compare your average daily
(inci GST). $4.45 electricity usage figures with other households in your area

More information on electricity usage, these calculalions and

fAVSRgs daty tes (/W) energy efficiency is available at www.energymadeeasy.gov.au

Peak: 15,39
Off Peak: 1.98
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To streamline the logistics of collecting the datasimilar research in the futyréhe
following are recommended:

1. phoning the energy retailer while visiting the households and getting the householder
to provide verbal consent for the data for pre and post quarters to be collected and sent
to the rese@hers

2. trying to ascertain more completely a way for householders to remember their
previous energy retailers. Many of the houses visited had changed retailer over the
previous three yeaenda reasonable number of them could not remember who the
retaile was which made it more difficult to gather the historical dadsinevitably
created gaps in the data that was available to be analysed.

3.3 Using Energy Bills

Electricity and gas bills are generally the most inexpensive and readily available way to
measure household energy consumption, which is why they were used for this research.
They are not however a simple and straightforward way of determining exactly what the
energy was usefdr. Consequently, there are some significant limitations tankethod, and
these are described below.

Thestrengths of using energy billscludethe following:
(a) data is available over longer periods of time
(b) oftenmoreaffordablethanusing direct monitoring
(c) datareadily available for all households
(d) they are generallyery accurate
(e) theyare a source of not only energy data but, costs, tariffs, concessions and emissions
(H in some casegsrovidea year of quarterly historical bar graph enenggdata.

The best way to get an accurate picture of energy use for coolingdatidg) is to install

data logging equipment to monitor the energy direatlgnduse. Monitoring equipment is
usuallylocated intheelectricity or gasneterbox and data collecteat 15 mimuteor 30
minuteintervals Total household energy usegeneally collected as wellLogging

equipments left in place, ideally over a one year period, and the percentage of total home
energy use for heating and cooling can then be accurately determined. However, though this
is the ideal procedure it is expensarad time consuming.

The next best option for dat a &Gnarbretersthaton i s
provide theretailer with ¥2 hourly electricity usagkata Unfortunately at a national level

most homes are not yet equipped with theseragalthough they are being rolled out

gradually in many locations.
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4 Results

This chapter of the report presents the results from the survey questionnaire, energy audits,
billing data and temperature loggers. It also goes one step further and presents these results
holistically in a set 06 household case studies.

4.1 Air condit ioning Survey Summary

The energy audit carried out during this project included a detailed air conditioning.survey
The complete results are givenAppendix3 and theaverage resultaregiven below in
Table4.11. The survey includedome questions fro the original MS Longitudinal Study

as well asomeadditional questions. Thaimber ofcontributors tdhe sirveywas36, as2

of the 38participant homes had recently changed residency.

Table4.11: Summary of results from air conditioner surve

No
Average Yes No | Answer

How hot is it outside when you usually turn your air conditioner on? 29C

How old is your air conditioner? 7.3yrs

Summer thermostat 23.1C

Winter thermostat 225C

How many hrs would air con be used on HOT summer day when temp > 30C 10.4 hrs

Hrs air con on an AVERAGE hot summer day when temperature 25 to 30 C? 3.4 hrs

In addition to an air conditioner, do you have any other

home modifications that help you keep cool? Please note any that apply
External window blinds, awnings, or other coverings 63.9% 36.1%
Internal window blinds, awnings, or other coverings 63.9% 36.1%
Roof Insulation 63.9% 36.1%
Roof Vents 11.1% 88.9%
Wall Insulation 100.0%

As a person with MS, what happens to you when you get too hot? (Tick all that apply):
Nothing | cope just fine 100.0%
I lack energy and require more rest 94.4% 5.6%
Apart from fatigue, my other symptoms of MS become worse 72.2% 27.8%
| am unable to participate in normal social activities (time with family or friends) 75.0% 25.0%
I am unable to do my normal household duties (eg cleaning, cooking, etc.) 69.4% | 2.8% | 27.8%
| am unable to work effectively 63.9% 36.1%
I am unable to look after myself in the usual manner 27.8% (2.8 %*| 69.4%
| need more medication to cope 8.3% | 8.3%| 83.3%
I have felt sufficiently unwell to require a doctor or other health professional 8.3% | 2.8% | 88.9%
| have been hospitalised because of heat 13.9% | 2.8% | 83.3%
siezures 2.8% | 2.8% | 94.4%
physical collapse 33.3% 66.6%
loss of motor function 52.8% 47.2%

* sometimes

In relation to vall insulation the fact that 100% of homeowners said there dvasedcould
indicate that some may not have known whether there was any or not but answered in the
negative anyway.

As expected it can be seen that a majority of particgiarthis research with MS do in fact
experience a number of adverse symptoms during hot weather. Many of the questions used in
this survey mirror questions that were asked in the preWeeping Cool SurvefSummers

& Simmons 2012), and some comparisans useful for considering the group participating

in this survey relative to the previous extensive national survey of 2,384 respondents. The
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averageemperatureat which people turn on their air conditioners to get cool were

essentially identical in bbtsurveys: 29°C in this survey compared to 29.2°C previously.
Efforts to improve thermal efficiency are slightly higher for this group than in the previous
survey, for instance external window coverings at 63.9% compared to 40% previously.
Comparison of ta results in relation to what happens to the person with MS when they get
too hot, respondents in this current survey generally identified higher incidences of problems
occurring. For instance, 94.4% reported reduced energy and needing more rest, ctampared
82% previously, and 75% reported being unable to participate in their usual social activities
compared to about 46% previously. A much larger proportion reported having been
hospitalized because of héat3.9% compared to about 3% previously. Data ftbenearlier
Keeping Cool Survey is a valid and robust description®h#tional MS population given

the quality of the sampling frame used and that well over 10% of the total estimated number
of people with MS in Australia were surveyed. Not surprigingiven the smaller sample

here there is some variation from national averages and it would appear that in comparison
nationally, this survey sample is impacted somewhat more by heat than the national average
would indicate.

4.2 Electricity and Gas Bills

The data from the air conditioning survey was combined with data from energy bilteeand
following informationextracted for use in analysis;

Household occupancy

Gas and/or electricity use per season

Gas and/or electricity costs per season

Whether hane has solar PV or a solar water heater

Concessionsif available

Air conditioner type plus any othair conditionerinformation from the survey
Energy efficiency initiatives noted

= =4 -4 -8 _-4_9_-°

Additionally, using the Energy Made Easy web site a comparison was made of summer and
winter household electricity use with tl@ate or post code averagevhichever was
applicable.

Tables of results are lppendix3 and divided into three parts:
1 All available data
1 Homes that do not have solar
1 Homes with solar ( photovoltaics and/or solar hot water)

A summary of results are presented belowaile4.2.1.
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Table 4.2.1: Summary of air conditioner and billing data surveys

Ave All
Homes| Ave of | Ave of
Averagel with Homes| Homes
All Billing | with No| With
Homes| Data Solar | Solar

Air conditioning and Billing Data

How hot is it outside when you usually turn your air conditioner on? 29.0C| 29.0C| 29.2C| 283 C
How old is your air conditioner? 7.3yrs| 7.7yrs| 83 yrs| 5.9 yrs
Summer thermostat 23.1C| 23.1C| 232C| 230C
Winter thermostat 225C| 229C| 22.7C| 195C

How many hrs would A/C be used on HOT summer day when temp > 30{C10.4 hrq 10.7 hrq 11.2 hrg 9.3 hrs
Hrs A/C on an AVERAGE hot summer day when temperature 25 to 30 Cp 3.4 hrs| 3.5 hrs| 4.1 hrs| 1.5 hrs

Number of Persons in Home 25 25 25
Annual Energy Bill (Electricity + Gas) $/y $2,068| $2,350| $1,174
Summer Electricity Use > or < State Ave (%) 16.8% | 32.2% | -32.0%
Winter Electricity Use > or < State Ave (%) 10.5% | 13.0% | 2.8%

The results showed thparticipanthouseholds used, on average, about 16.8% more

electricity in summer and 10.5% more electricity in winter than the stgiest code

averageThis increased to 32.2%orein summemwhen the 24% of homes with solar PV are
removedNot only do solar PV systentmve maximum impact on peak loads in summer but

the Energy Made Easy web site data was developed using historical data taken at a time when
the percentage penetration of solar PV would have been less thanig¥pasbof solar on

the resultingaverageelectricity usewould have been smalh 2014the penetration of PV on

SA households isow 24%- the highest penetration in Australia.

Table4.2.1 shows that the homes that had solar installed tended to have newer air
conditioners, set their thermostats lower than average in winter but not in summer and used
their air conditioners less in both summer and winter. Their average energy bills ($1174/y)
were approximately 50% less than the 1sofar households, and they used aboui®®2ess
electricity than the state averages in summer.

Table4.2.2 shows the household summer electricity use greater than or less than the state
averages fonon-solarhomes, along with energy cost from energy bills and number of
persons in the homeh&non-solar homes tended to have higher annual energy bills
compared with the overall average, $2350/y compared to $2068/y. Whastaloé thenon-
solar group waanalysednore closely it was found that;

1 about60% of homes used more electricity than average in sunameon
averagdhey used-80% more.

1 the remaindeof homeghat used less-18% lesshan the state averages were
predominantly found to have introduced energy savings initiatives and were
careful about energy use. None had ducted refrigerative air conditiob215%
had window/wall 25% evaporative and 67.5% split system air concitien
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Table 42.2 Summer and winter electricity use compared to state averages for nen
solar homes

Summer
Electricity Use 3 Winter Electricity
or < State Ave Use > or < Statg (Electricity + Gas) Bill
(%) Persons Average (%) ($ly) State
251.6% 4 172.3% $5,950 VIC
248.0% 2 200.0% $4,100 VIC
108.7% 4 89.4% $4,100 QLD
94.5% 2 24.1% $2,677 SA
72.0% 3 -1.2% $3,338 SA
29.7% 1 40.1% $1,360 QLD
19.7% 2 -8.8% $2,000 SA
18.5% 2 15.8% $2,250 VIC
18.0% 2 8.1% $3,000 VIC
14.0% 4 58.8% $3,347 NSW
4.1% 2 -31.1% $2,140 SA
Average of homes with 4
positive difference 80% 2.5 52% $3,115
-9.2% 1 -40.3% $750 VIC
-15.5% 4 -21.4% $605 QLD
-21.0% 4 -8.7% $3,180 VIC
-23.2% 4 -32.6% $1,400 VIC
-42.2% 1 -29.2% $910 SA
-48.2% 2 -56.1% $1,350 VIC
-50.9% 2 -55.4% $1,085 SA
-56.0% 2 -77.0% $1,105 SA
Average of homes with
a negative difference -18% 2.5 -30% $1,564
AVE of TOTAL 32.2% 2.5 13.0% $2,350
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A number of graphs were plotted using available data to see whether any correlations could
be found betweeaccupancy, costs, usage hours ondayts etc. Little correlation was found,
howevera selection of the graphsshown below and in Section 4gatillustrate common

usage patterns and other details

Figure 42.1 shows the annual energy hidking into accountumber of persons in thie®me.
The households with solarvebeen included in this figure, which clearly shows that the
solar homes have cheaper bills. Figure2ishows the summer electricity use greater than
each st a ttakiiggsnto accoaimuanger of persons in the henirhe high outlying
points on both graphs are from two homes with underfloor heating which is expensive to
operate
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Figure 42.1: Annual energy bill taking into accountnumber of persons in the home.
(Red Points are Solar Homes)
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Figure 4.22: Summer electricity use greater thanor less thanthe state average (%)
taking into account number of persons in the home
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Two reasonably strong data correlations found in the analyses were as follows:
1 Annualenergyhill relative to éectricity use greater or less than te&vant sate
averags (Figure 42.3)
1 Summerrelative to wnter energy usbeinggreater or less than thelevant sate
averags (Figure 42 .4).

Figure 42.3 indicates that as summer electricity use greater treantttie averages increases,
so do the energy bills and that the converse is true also. Figure 4.2.4 shows that if the summer
use is greater than the state average, then in the main so also is winter electricity use.
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Figure 4.2.3: Relation betweenannual bill and summer electricity use

®
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Figure 4.2.4: Relation between summer and winter electricity use > or < state or post
code average
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4.3 Impact of Air conditioner Type

There were 36 homes involved in the air conditioning surVagdistributionof air
conditioner typebetween States is shown below in Tahl& 1 Mostparticipants in the
surveywere in SA and Victoria

Table 4.3.1 Distribution of air conditioner type betweenStates

Air Conditioner Type SA Vic Qld NSW Total
Evaporative (Ducted) 11.1% 5.6% 16.7%
Refrigerative (Ducted) 13.9% 5.6% 2.8% 22.2%
Split Refrig (No Dugt 13.9% | 25.0% 5.6% | 2.8% 47.2%
Window/Wall (No Duc) 5.6% 5.6% 2.8% 13.9%
Total (%)| 44.4% | 41.7% | 11.1% | 2.8% | 100.0%

It can be seethat themost prominently represented conditioners almost half at 47%
were splitrefrigerative systems with the majority in Victoria. Ducted refrigerative systems
(22.2%) were the next most common with the majority in SA.

The analysis presented in Tabl8.2.was undertakem iorderto determinevhether any

particular air conditioner type was used for longer peraddsne once the temperature was
greater than 30C and at what temperature on a hot day they swriehedon. The results

indicate that in the sample of homes baththe ducted air conditioner typésvaporative

and refigerativel were on average used for longer periods of time. However, Queenslanders
used their air conditioners longer than in the otteties except for the smalindow/wall

systems of which there was only one in the Queensland sasopie conclusion can be

drawn from it

If just SA and Victoria are comparédenTable4.3.2indicates thafor everyair conditioner
type, Victorians used their systems longgrdn average of almost 4 hours than the people in
SA. Also people with MS in SA turned theiir conditioneron at higher temperatures than
those inVictoria byan average at.1 C (30.1 C compared with 28.0.Chhis follows the

trend noted in the Keepir@ool Survey that people with MS in cooler climates turn on their
air conditioners at lower temperatures compared to people with MS in warmer climates.

Table 4.3.2 Number of hours air conditioners used when temperaturavas greater than
30 C and temperatures when air conditioners arawitchedon, by air conditioner type

Temp AIC | Temp Temp| A/C | Temp Temp

AIC Hrg A/Con Hrs | A/ICon| A/ICHrs| AICon| Hrs |A/Con| A/IC Hrq A/C on

>30C DegC | >30C | DegC| >30C | DegC| >30C | DegC| >30C || Deg C

Air Conditioner Type SA Vic Qld NSW Average

Evaporative (Ducted) 9.0 31.0 17.0 | 30.0 11.7 | 30.7
Refrigerative (Ducted) 9.0 29.8 135 | 26.0 20.0 32.0 115 || 29.1
Split Refrig (No Duct) 9.6 28.0 10.0 | 27.3 16.0 300 | 13.0 | 30.0 | 10.2 | 28.2
Window/Wall (No Duct) 7.5 315 10.0 | 285 6.0 27.0 8.2 29.4
Averagd 8.8 30.1 12.6 28.0 14.0 29.7 10.4 29.3
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From theanalysis of electricitbills in the 19 homes with nsolar Tablet.3.3was developed
to see whether there was any noticeable difference in average electricity use and annual
energy (gas plus electricity) costs in homes with different air conditiypes

Table 4.33: Energy use by air conditioner type in nonsolar homes

Summer Electricity Use| (Electricity + Gas) Bill
Type of Air Conditioner > or < State Ave (%) ($ly)
Evaporative, Ducted -3% $2,134
Window/wall 2% $1,428
Split, not ducted 29.1% $2,224
Refrigerative , Ducted 125% $3,329

For tis sample it is quite noticeable that homes with ducted refrigerative air conditioners use
more electricity and have higher annual energy bills. Homes with window/wall air
conditioners are likely to bemaller and the air conditioning confined to singlennsi
therefore the loweelectricity use andunning costs. This is also consistent with the lower
hours of use seen in the previous Tabh®2 Ducted evaporative air conditioners used the
least electricity as thdyave lower input power arate more dicient than ducted
refrigerative systemis areas of low humidityThey are frequently associated with gas
heating particularly in SAand the annuanergybills are virtually the same as those in
homes that use split system air conditioners for baglirg and coolingPart of the reason
for similar costs is the need to payo supply charges (gas and electricity) and the lower
efficiency of gas space heaters (0. 78.85)compared withthat of split systemeverse cycle
air conditionersfor heating .57 4), i.e.splits are about 4 times more efficient.

4.4 Electricity Bills and Summer Energy Use between States

In relation to electricity bills and energy use, the concessions people wengrrg were

included as part of the analysis. Justlerhalf of the people with MS whose bills were

collected {1 of the 25) received a concessional payment. Of these, five received both the all
year round pensioner concession and medical cooling concession, four from Victoria and one
from NSW.

SA introducedts medical heating and cooling concession 9danuary 2012 and there was
no evidence of SA participants receiving this on their biksther they were not eligible or
the information on its availability was not known or their retailer had not detivieyet.

The sample sizes in NSW and QId are too small to make any commenésraotitessions.
However, Caset8dy 6 describes how electricity tariffs and concessions have changed in
NSW between 2009 and 2013.

A calculation was made of concessiossagpercentage of what the bill would have been
without a concession, i.€Concession)/(Concession +Total energy Biltd this is shown in
the Table 4.4.1Additional informations providedin Case Study 6.

Table 4.4.1. Concessions as a proportion of energy bills

State Households with| Proportionof Bill
Concessions (%)

NSW 1 4.9

SA 5 5-14

VIC 5 18-21
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Table4.4.2 compares electricity bills and summer energy use between states, after the state
concessions have been applied. It shows that Victoria has much higher energy bills and
electricity use than SA. However, the Victorian results are dominated by two verbilisg

T both from homes with under floor heatimtich are notorious for high energy usethkey

were not included then Victorian bills would be on aww#in the restindicating the problem

of averages with small sample sizhgverthelessclusion d the high bils provides a

valuable reminder of how appliance @ice can impact significantly on bills.

Table 44.2: Electricity bill c omparisons for nonsolar homes (concessioimclusive) by
state

Summer Electricit
(Electricity + Gas)| Use > or < State|
State Bill ($/y) Ave (%)
NSW $3,347 14%
Queensland $4,100 108.70%
$1,360 29.70%
$605 -15.50%
AVERAGE $2,022 41.0%
South Australia $2,677 94.5%
$3,338 72%
$2,000 19.70%
$2,140 4.10%
$910 -42.20%
$1,085 -50.90%
$1,105 -56%
AVERAGE $1,894 5.9%
Victoria $5,950 251.60%
$4,100 248.00%
$2,250 18.50%
$3,000 18.00%
$750 -9.20%
$3,180 -21.00%
$1,400 -23.20%
$1,350 -48.15%
AVERAGE $2,748 54.3%

The average energy bill for all homiesTable 44.2 is $2350 and averaggectricity use
greater thathe State (or postcode) averag82.2%

RegardingConcessionst4 % of homes that provided electricity bills received a concession
(11/25) andb8% (11/19) ohon-solarhomes.

To see the impact of coassions on all homes, bByateand includingooth solar andion
solarhomes Table 44.3was compiled.

Queensland wathe only state where none of the participants received a concession.
Concessions in both NSW and SA are fixed amounts regardless gy eisei see Table
2.7.1.

In NSW thesolar homdisted that received a concessioml laa additionatoncessiorfor
Life Support
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In SA the fixedannual concession 165 +GST = $182This amount has recently doubled
for thoseeligible fora medicaheating and coolingoncessionhowever, it hasot yet shown
up as a crediin the energy billsnade available to the project

Table 4.4.3: Bill comparisons forsolar and non-solar homes (showing concessionisy
State

(Electricity Bill +
Gas) Bill | ConcessiorfConcessiol Concession %
State ($/y) (Total) $/y ($/y) (Bill+Concession
VIC $3,180 $3,180
$3,000 $656 $3,656 17.9%
$5,950 $5,950
$1,350 $1,350
$2,250 $506 $2,756 18.4%
$750 $250 $1,000 25.0%
$1,400 $362 $1,762 20.5%
$4,100 $974 $5,074 19.2%
Solar $2,700 $2,700
Average Vic $2,742 $550 $3,048 20.2%
SA $2,000 $181 $2,181 8.3%
$3,338 $184 $3,522 5.2%
$2,140 $135 $2,275 5.9%
$2,677 $181 $2,858 6.3%
$1,085 $1,085
$1,105 $182 $1,287 14.1%
$910 $910
Solar $1,380 $181 $1,561 11.6%
Solar $1,890 $1,890
Solar* $0 $0
Solar $470 $470
Average SA $1,545 $174 $1,640 8.6%
QLD $1,360 $1,360
$4,100 $4,100
$605 $605
Average Qld $655 $655
NSwW $3,347 $233 $3,580 6.5%
Solar $605 $300 $905 33.1%
Average NSW $1,976 $267 $2,243 19.8%
AVERAGE AlL $2,068 $319 $2,246 14.8%

*Home used to receive a conggonc however, as bilasin credit for $5000 the concession was
removed. (All bills are GST inclusive)

In Victoria, the pensioner concessioissa fixed 17.5% of the bill all year round with the
possibility, of an extrd7.5%naturalgas winter heatig contribution (May to October) and,
depending on eligibility, an extra Medical Summer Cootingcessiomf 17.5%o0n summer
electricity bills ( November April). TheVictorian concessiosarecalculated on the
remaining account balance once any retaiiecounts and/or solar credits have been applied

Table4.4.3 does not indicate that any person in Victoria receives the full 35 % discount
however, there are a number of factors that influencpeheentof bill concession in
Victoria. For example
1 gasand electricity could be delivered by differeatailers with different discount
programs,
1 the gas heating rebate is for @mths only as ishe medical cooling concession and
some may not get either or both
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Therefore the total concession in Tabk.3,.which includes both electricity and gas
concessions, willarelyshow 17.5% or 35 % dhetotal bill.

An exampleof a very favorablguarterlySeptembeto Decembef012concessional
electricitybill in Victoriais shown below talemonstratéhe vaious compnents that can
make up a billMost billsare muctsimpler than andot as generous #sis.

Charges(ex GST)

Energy Charge $130.46
Supply Service Charge $95.82
Total $226.28
Credits (ex GST)

Annual Reward $25
Medical Cooling Concession $24.04
Annual Electricity Concession Less Carbon Price Threshold $31.93
2% Energy Reward $4.53
Off Peak Concession $9.92
Total $95.42

Bill = $130.86 + GST = $143.95

In this case th&ledical Coolingplus PensioneElectricity Concession less carbon price
thresholds 42.8 % otthebill.

Suppose the only credits were the concessions, theretbent of bill would drop to 24 %.

Except where solar customers still gehcessions, the Victoridixed percentagef bill
concessions are more favorable and equitable than the fixed concessiah @amioghould
be recommended for other States to follow.

Table 4.44 showsbills andconcessions for concession hométh no solar. For comparison
the bils and concessions for solar homes are given ad welingthat only half the solar
homes received a concessitievertheless everomparing billsof nortsolar homes with
concessions addeudth solar homesvhere theyare noti ie $2358 compared with $12,
solar home bills are about haffincesolar incentive tariffso longer exist a new and larger
study should be undertaken to determine culb@ihteductionbenefits of new entrant solar
households.

Table 4.44: Bills and concessions fonon-solar homes with a concession including a
comparison with all solar homes

Concessio
Bill + %

(Electricity +| Concession] Concession | (Bill+Concq
State Gas) Bill ($/y)] (Total) $/y ($ly) ssion)
Victoria $2,300 $550 $2,850 20.2%
SA $2,252 $173 $2,425 8.0%
NSW $3,347 $233 $3,580 6.5%
Non Solar Avej $2,358 $351 $2,710 13.5%
Solar ave $1,174 $103 $1,277 48.2%
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4.5 Data from Temperature Loggers

From the sample of 38 homes, 9 were selected to have monitoring equipment installed (3 in
Adelaide, 4 in Melbourne and 2 in Sydney), so thatéhgperature in the bedroom and/or the
living area of the home of the person with MS could be monitored. This enabled the
temperature levels and the pattern of air conditioning use in these homes to be determined.

Table 4.5.1shows average temperature datathe two households witheople with MS
(PwMS)and nineother householdwithout PWMS in Adelaide The datdor thehouseholds
without PwMSwas taken fronbochiel Parkan energy efficient housing developmértie
datawastaken from9:30am to 8:3pm, from December 2012 to February 20Table 4.5.1
shows that the average temperature in the hovitaPwMSwas 1.5°C lower than the
homes without PMS. Furthermore, the temperature in the househwitf®ut PwMSwas
on average at 27°C or greater for 150usq(i.e. 52%) more than ti@useholds with PMS.

Table 4.5.1 SA indoor temperature summary (average from December 2012 to
February 2013, from9:30am to 8:30PM)

SA householdsvithout PWMS

House
No. average indoor émperature | hours indoor temperature= 27°C or more

1 27.8 566
2 27.2 578
3 26.2 358
4 27.2 526
5 27.1 507
6 26.4 408
7 26.3 358
8 25.9 260
9 26.5 393

Average 26.7 439

SAhouseholdswith PWMS
1 24.5 192
2 25.8 385

Average 25.2 289

A comparison was also made foh@meswith PwMSto 7 homesvithout PwMS for Sydney.
Table 4.5.hows average temperature data for the two households with PwMS and seven
other householdwithout PwWMS Since Sydney has a milder weather, only days with a
maximum temperature above 35°C wanalysed. The data is taken fr@30am to 8:3pm.
Table 4.5.hows that the average temperature imthraes withPwMS was 0.8°C lower

than thehomes withouPwMS.

32|Page



Table 4.5.2 Indoor temperature in Sydneyhouseholds with and without PwMSon hot
days with maximum temperature over 35°C (Average fronm®:30am to 8:30pm).

Indoor Indoor

temp of | temp of

Max homes | homes

outdoor with without

Day temperature | PwMS PWMS
23/12/2012 36.6 26.1 27.1
24/12/2012 37.6 26.5 27.2
5/01/2013 37 25.7 26.6
8/01/2013 41.1 25.8 27.4
8/02/2013 35.4 25.4 26.1
9/02/2013 35.7 26.7 26.5
Average 26.0 26.8

4.6 Case studies

TheKeeping Cool SurvefSummers &immons 2012) provided a broad view of the impact
of heat intolerance on the electricity bills of people with MS as a consequence of their need to

keep cool during hot weather. The present research provides some important depth to this
picture, and thisase study section takes this depth a bit further. These case studies are a

useful analytical tool to illustrate the details of several households and demonstrate the
interaction of multiple factors. Importantly, these case studies also help go beyond the

averages anémphasizehat these are households of individuals whose lives and living
situations vary considerablyhey draw on the results of thedit study summarized in

Appendix 4

Six casestudiesare describedstudies Il 5 were choseto demonstrate how heating,
cooling and other appliance choigleisenergy efficiency initiativeand Solar PV impaain

energy use and costs. In particular Case Studies 1 and 2 were chosen because both homes
were situated in the same postcode area, both pad#e living in the homes and both had

room temperature monitorirtg determine whether homes of people with MS tend to

maintain them at lower temperatures than the general public in summer thereby causing

higher electricity bills.

Case 8udy 6 demonstrates electricity price rises between 2009 and 2013 and compares them

with the concession changeser the same period

The project
or the
energy use.

di d

not

t ake

i nto

account
f a roialluse @fenelyiebbta of whach could have significant impact on

t

Note:In all Case Studies the graphs plotted are in kwWh/day for both gas and electricity.

Normal convention is to use MJ/day for gas but for ease of comparison kWh/dayhas be
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used for both (1 kwh = 3.6 MJAIso post code, zone arfstate average electricity use
plotted for comparisowere takerirom the Energy Made Easy web site
http://www.energymadeeasy.gov.au/

CaseStudy 1: South Australia - Postcode 5107 (g

This is the first of the 2 homes both in the same post code area, thbfoegperiencing
the same weather conditions, and both with an occupancpexfifle

1 Number of persons in the home

1 Major Gas Appliances Instantaneougas hot water and gas cooking

1 Major Electrical Appliances Ducted reverse cycle air conditioner, clothes dryer, 4
fridges and freezers.

i Site Electricity UseBetween 2011 and 2014 the average daily electricity use
exceeded the Seatverage by 94% in summer and by 24% in winter.

1 Impact of High Temperature opeople withMS: Lack of energy and more rest
required

35.0

—+—Home kWh/day_Tot (Elec) —e—Post Code Zone Ave Elec kWh/day —&—kWh/day Gas

Figure 4.6.12 Case Study 1- showing household seasonal electricity and gas usage
(kWh/day) compared with electricity postcode average.

The plot of electricity and gas usage in kWh/day indicates that there were some changes
made after the high electricity use in the summer of 2012. Unfortunately it is not known what
these changes were but they resuiibeain annual electricity reduction from 7546 kWh/y in
2011/12 to 5559 kWh/y in 2012/13a decrease of 26. Perhaps the summer quarterly
electricity bill of $1008 (not including concession, $963 with concession) was the incentive
for reducing electricityise.Or an inefficient electrical appliance was replaced by a more
efficient one or 1 or more of their 4 fridges and freezers were not ini ube latter twoare

the most likelycause due to the decrease in base load.
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http://www.energymadeeasy.gov.au/

The annual electricity costropped 1% as a result of changes, from $2781 in 2011/12 to
$2413 in 2012/13 not as great as 26, due to tariff increases.

Gas use for water heating and cooking was quite modest and raised the total annges bill
plus electricity by $445 to $2859 in 2012/13. Thacession payment of $181/y was%.3
of hill.

Note: Energy use for 2012/13 was 5559 kWhl/y (electricitysd652 kWh/y (5587 MJly)

gas giving a total of 7111 kWh/y. When compared with historical analysis from a UniSA
study(Oliphant, 2@3) that used billing data compiled by the ABS on electricity and gas use
in SA homesit was found that electricity use ovitle whole year was greater than stede
average by about 1190 (in good agreement with the Energy Made Easy result &6)%add

gas consumption was about¥gQess.

The energy efficiency initiatives that have been introduced to date are shown beloakand
reasonably comprehensive. However, the air conditioner survey indicates that their ducted
reverse cycle system is now 11 years old and could be due for some servicing and checking
of the condition of ductsThough it is not known why four refrigeratoand freezers are
neeckd,rationalizing these could reduce costs.

Home energy efficiency initiatives,
1 roller shutters for all windows and thick curtains,
1 ceiling insulation topped up in 1997,
1 veranddao rear of house for shade,
1 zoning- can close off lounge room from rest of house to aid with heating and cooling,
1 ceiling fans in bedroom and lounge

Case Study2: South Australia - Postcode 5107)

Second of the twhomes in the same post code area.

1 Number of persons in thedme 2

1 Major Gas Applianceshot water andmain heating

1 Major Electrical Appliances Ducted evaporative air conditioner, 1 fridge and
freezer, 2.4 kW portable electric heater

1 Site Electricity UseBetween 2011 and 2014 the average daily electricity use for this
home was always consistently a great deal less tiestateaverage by 5% in
summer and by ®3 in winter. Electricity use in summer was greater than in winter,
but this is probably becaasvinter heating is with gas.

1 Impact of High Temperature ompeople withMS: Aggravated symptoms of MS are
present when the weather gets too hot, plus lack of energy, unable to participate in
normal social activities, do normal household duties and modeat®n is needed.
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Figure 4.6.2 Case Study 2 showing household seasonal electricity and gas usage
(kWh/day) compared with electricity postcode average

Though this home and the one in Case 1 are both located in th@astowle region and
both have an occupancy oBfd receive energy concessidhgir energy use and bills are
significantly differentwith the Case home using about 40 % less energy and having a bill
about 50 % lessPossible causes are:
1 theCase Zhomehas a ducted evaporative rather than a ducted reverse cycle air
conditioner
1 more has been done to reduce heat ga®ase 2 see belown energy efficiency
initiativesand people appear to be energy conscious
1 fromthe energy audit the number of electrical appliances in the Case 2appes's
to belessi eg one rather than four refrigerators and freezers and no dryer.

The plot of electricity and gas usage in kWh/day indicates fairly consistent and low electricity
and gas use over the period 2012013.The annualélectricity use was 1569 kWh/y in

2012/13 and gas use 2903 kW(iIp452 MJly), ie. total annuaknergy use of 4472 kWhly.

The electricity bill was also modest$717 withoutthe concession and $535 Wiit. The

annual gas bill was $570 resulting in a total bill of $1287/y. dmeession payment of

$182/y was 14% of the bill. Though gas use looks high it only appears this way because
electricity use is so low. In reality, from the UniSA sty@fiphart 2003), gas consumption

is about 496 less than average for a 2 person home in SA with gas water heating and main
Spaceheating.
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Home energy efficiency initiatives
1 Three front windows (lounge and x 2 bedrooms) have reflective film to reduce heat
gain,
pedestal fan used where possible,
2 Gvhirly birdsdto vent heat from roof space,
roller shutters to bedroom windows,
canvas awnings and Holland blinds with pelmets to most other windows,
verandao rear of house provides shade.

= =4 =4 -8 A

It is apparent that significant thought has gone into keeping heat out in summer and in during
winter. The evaporativair conditioneiis 13 years old and if there has not been regular
servicingthis could further reduce electricitysage.

Case Study 3 Victoria - Postcode 3113

This home demnstrates how very high bills can &ehievedwith under floor heating. Also
there is a querwhetherthe correct concession is being paid.

Number of persons in the hom&

Major Gas Appliancesstorage hot water and main heatwas gasiydronic under

floor heatingi note that under floor hydronic heating is always very energy intensive

- expensive to run but very nice to have.

Major Electrical Appliances:2 split system air conditioners,

SiteElectricity Use:In 2011/12 there was a change of electricity retailer after which
there was a slight decrease in electricity use. However, in general this home has very
high energy consumption for both electricity and gas. Gas usage is plotted separately
to that of electricity as the billing periods did not quite coincide. Average daily
electricity use for this home was always consistently significantly greater than the
state average and in 2012/13 exceeded average by about 248% in summer and by
200% in wnter.

1 Impact of High Temperature ompeople withMS: Aggravated symptoms of MS are
present when the weather gets too hot including fatigue, unable to participate in
normal social activities, do normal household duties or work effectively and
hospitalisatbon has been needed because of the heat. So it is very important for this
person to maintain good cooling levels specific to needs in the home.

1
1

E

The original Electricity Retailer, Lumo, produced good summaries of energgased
belowin Figure 4.6.3. It shows the very high consumption and costs for this home in
2010/11
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Your billed energy usage
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This period Electricity 3639 kWhs Gas

This period Gas 9924 kWhs (1 kWh = 3.6 MJ's)
Previous 12 months Electricity usage 15200 kWhs
Previous 12 months Gas usage 250702 Mj
Average cost per day (12 months incl GST) $10.09

Figure 4.6.3 Lumo joint electricity and gas bill graph of a year of energy use
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Figure 4.6.4 Case Study 3 showing household seasonal electricityse(kWh/day)
comparedwith State electricity averaggchange in Retailerin 2011/12)
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Figure 4.6.5 Case Study 3 showing household seasonal gas usage (this and previous
graph were separated as il reading dates did not match.

Due todata gaps itheelectricityand gas billsthee x act ener gy use and co
over equivalent periods but it is assumed that the changes behesears for gas during
2011 to 2013 is not great.

In 2012/13 the anualelectricity use was 13,427 kWh and gas for 2011/12 5&368 kWh
(199,26 MJ) an approximate total 68,800 kWh/y or 188 kWh/dayThough theaudit only
mentions in the list of electrical appliances 2 split system air conditioners the variation in
electricity use in summer and winter above the base igreat but the base load is very
high, about 35 kWh per day indicating some high use appliances on a dailylbisss

could be reduced easily it would provide significant savings.

Bills i electricity: $3096 before $737 concession gad: $1954 befor$236concession.
The ptal bill before Winter Heating and Medical Cooling Concessions are api®805Q
which become$4076 after the $974 concessieditgiving an equivalent power cost
$11.17/dayThis is \ery high for a pensioner household.

The oncession was 194of thebill. This is hgher than 17.5% as there is @4 #iscount
for prompt paymentThe householder hdlse sameetaile for both electricity and gas;
However, the concession on the bill is worded strangely and there couldibdean
payment. The winter gas concessdri7.5 %is paid buin summer there is justa 17.5 %
Medical Golingbconcessiomndfor the rest of the year what is called@® n n u a |
Co n c e ofsl7.Poithere is never a 35% electricity concesyidys thishousehold has
very high energy bills any extra savings would be beneficial.
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Below are the energy efficiency initiatives introduced

T
T

crystal bond tinting on sun room windows,
large veranda shades living areas,

9 vertical blinds to most windows,

T

ceiling well insulated,

In general vertical blinds will not provide much insulation and window tinting reduces heat
gain in winter. The main problem of course is the underfloor heativigich is most likely

very desirable for this home. Solar would reeltthe cost somewhatith a 4 kW PV
installationpossiblyredueéng mainselectricity use by about 80 but would depend otine

usage pattern. An expert advisor is needed for this home and then financial help with
implementation of recommendationghe ar conditioner is quite new about 3 years old.

Case Study 4 Queensland- Postcode 4011

This is an example of a home with multiple air conditioners and a swimming pool. Electricity
costs are high. Gas is available on site but is rarely used and gasriplise©0% service
charge and 10% gas use.

1
1
1

Number of persons in the homé

Major GasAppliances Gasstove cook top

Major Electrical Appliances About 5 small split system air conditioners for
bedrooms and a larger split in the lounge. Dishwasher, dryer, pool pump and 2
fridge/freezers plus off peak storage hot water.

Site Electricity Use Between 2011 and 2014 the average daily electricity use
exceeded the State average by 94.5% in summer and by 24.1% in wintahatlée
this postcodan Queensland there generallynot much seasonal variation in
electricity use.

Impact of High Temgrature onpeople withMS: Aggravated symptoms of MS are
present when the weather gets too hot, plus lack of energy, unable to participate in
normal social activities and do normal household duties.
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Figure 4.6.6 Case Study 4 showing household sesonal electricity usaggkWh/day)
comparedwith electricity postcode average.
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Figure 4.6.7 Case Study 4 showing household seasonal gas usameeraging round 0.5
kwWh/day or 1.8 MJ/day indicating that the gas appliance is very rarely used, if used at
all.

This home ha$ individual air conditioners plus a pool pump, dishwasher and dryer.

Electricity base loadisehas dropped from about 40 kwWh/day in 201164 35kWh/day in
2012/13. Prior to the drop there was not much seasonal variation. Hoaféerardsthe

variation in summer is much larger though the peak is about the Aamat 18% of
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