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On 4 December 2015 the Council of Australian Governments (COAG) Energy Council
committed to a new Equipment Energy Efficiency (E3) prioritisation plan . The 2015-16
plan identified six priority areas: lighting, non -domestic fans, swimming pool pumps,
refrigerated storage and display cabinets, air conditioners and domestic refrigerators.

Pool pumps are not regulated for energy efficiency. Since 2010the Equipment Energy
Efficiency (E3) program has administer ed the Voluntary Energy Rating Labelling Program
(VERLP) for swimming pool pumps. The VERLP was intended as a transitional step to
mandatory labelling or MEPS requirements, which were expected in 2012.

E3 has consulted extensively with pool pump suppliers to determine the costs and benefits
of introducing energy efficiency regulations for pool pumps . The electricity costs of
running a pool pump can be around 18 per cent of the energy bills for households These
costs are unnecessarily high because people continu¢o buy, install and use pool pumps
that are not the most energy efficient on the market.

Market failures and consumer behaviour in the pool pump market act to constrain the
uptake of energy efficient pool pumps and impose higher than necessary costs on
consumers and society more broadly. These barriers and behaviours are preventing the
pool pump market from moving naturally to more efficient technologies and are
contributing to unnecessarily high externality costs from gre enhouse gas emissionsand
peak loads on electricity distribution networks.

Regulations are proposed to resolve these market failures and increase the uptake of
energy efficient pool pumps on a national scale.New regulations would require minimum
energy paformance standards (MEPS) and mandatory labelling under the Greenhouse
and Energy Minimum Standards Act 2012 .

Five scenarioswere considered: business as usualBAU), mandatory labelling, and low,
medium and high level MEPS with mandatory labelling. Under BAU there would be no
regulations and the natural shift from single speed pumps to variable speed pumpsis
expected to bearound 9 per centto 2030. The introduction of | abelling is expected to
remove around 13per cent of the least effident pool pumps from the market . The
combination of MEPS and labelling would achieve greater savings by removing moreof the
lower efficiency single speed pumps from the market. A low level MEPSwould remove an
estimated 37 per cent of the least efficient pool pumps from the market and amedium level
MEPS is expected toremove an estimated 50 per cent of the least efficient pool pumps At
the top end, a high level MEPS s expected toremove around 60 per cent of the least
efficient and all single speed pool pumpsfrom the market by 2030. This high level MEPS
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policy option is not recommended, becausesingle speed pumps are neededn the market
for specific purposes, such as booster cleaning and solar thermal heating and single speed
pumps may be fitted with variable frequency drives to provide comparable benefits to
variable speed pumps

A medium level MEPS would likely provide the greatest benefits compared with the costs
to the market. E3 proposes astep change transition to MEPS, which would allow time for
the indu stry to adapt to the new regulation and redesign pool pumps that do not meet
MEPS. Therefore, it is recommended that a low level MEPS be introducedinitially and
raised to a medium level MEPS after a review of the effect of mandatory labelling and low
level MEPS on the market.

Energy rating labels (ERL) provide benefits when applied with MEPS. Labelling pool
pumps would improve the energy efficiency information available and allow consumers to
compare products on a clear and consistent basis. It is recommended that ERLs beplaced
on either the product, if displayed in store, or on the packaging at the point of sale.
Displaying an ERL or star rating and pump curves in brochures and online would be
voluntary. Most consumers search for products online before purchasing in store and
online labelling , showing stars to represent the energy efficiency of a product,would
ensure energy efficiency is considered during the buying process.

The method of calculating the star rating for an ERL needs to berevised. The existing star
rating index in the Australian standard gives every pool pump, regardless of wattage size,
the same baseline which makes smaller pumps appear to be more efficientthan larger
pumps. To more fairly measure pool pump energy efficiency E3 recommendsthat a MEPS
level be applied, which factors in pump wattage size.

Changes arealso recommended to the pool pump energy performance teststandard. A
Technical Working Group considered issues raised throughthe consultation process and
suggested clanges, including to the method of test and test rig setup to improve the
robustness, reliability and repeatability of test results. E3 will work with Standards
Australia, through its Energy Efficiency for Swimming Pool Pumps committee , to update
the technical standards.

E3 recommendsthat a low level MEPSbegin in early 2020 or 12 months after Australian

standard AS5102.1 is revisedwhichever date is later. E3 also recommendsthat a medium
level MEPS take effect in January 2022following a review of the effect of the introduction
of mandatory labelling and low level MEPS on the market.

E3 would consult with industry and other stakeholders on information that would help

pool pump suppliers to comply with the new regulations. Info rmation about proposed
changesto regulation and product registration would be developed for pool manufacturers,
installers, maintenance professionals, retailers and consumers.

E3 RIS Swimming pool pumps 2



Recommendation s

1.

Apply a low level MEPSand mandatory labelling to pool pumps and then move to a
medium level MEPS at a later date. Introduce the low level MEPS and labelling to take
effect the later of either 12 months after the test standard amendments have been
finalised through Standards Australia or from 1 January 2020. Transition to a medium
level MEPS in January 2022 after a review ofthe effect of low level MEPS on the
market.

Update Australian Standard AS 5102.1 2009, Performance of household electrical
appliancesi Swimming pool pump -units, Part 1: Energy consumption and
performance, to reflect the changeto the:

- method of test, to use a weighted energy factor

« scope of pool pumps captured by the regulation

- definition of pump classifications of single, two, multi and varia ble speed pumps

- technical amendments to improve the robustness, reliability and repeatability of the
test.

Introduce a curved line star rating with higher requirements for smaller pumps and
lower requirements for larger pumps to ensure that pool pumps of all wattage sizes are
rated fairly.

Apply minimum energy performance standard s, that factor in pump input watts or
amperessize, and mandatory labelling to pool pumps within the following scope.

Input power range between:

Watts Amps Watts | Amps
Single speed 600 2.6 and 1700 7.4
Two speed 600 2.6 and 3450 15
Multi speed 600 2.6 and 3450 15
Variable speed 600 2.6 and 3450 15

Update the pool pump energy rating label following public consultation by E3.

Require the display of energy rating labels on either the product, if displayed in store, or
on the packaging at the point of sale.Suppliers could voluntarily display the energy rating
label or the star rating and pump curves in brochures and online.
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1.1 Overview of the pool industry

The Australian pool pump market is part of a large and dynamic pool, spa and pool
equipment industry . Major segments in the industry include manufacturers, builders and
installers, and retail outlets.

There are five large manufacturers that supply the majority of the pool pumps to the
Australian market. These are AstralPooll, Davey, Hayward, Pentair and Waterco.All
companies supply a full range of pump wattage sizes, types and technologes. In addition to
the large manufacturers, 13 small and medium sized pool and spa pump manufacturers
and wholesalers are active in the Australian market and five of these manufacturers sell
international brands.

There are also specialist pool and sparetail shops that supply the Australian market. There
are 1,053 swimming pool and spa equipment storesincluding, pools and spas, pool
equipment and accessories, pool toys and leisure products, and chemicalsOf these,

13 per cent supply pool equipment and accessories and 37%er cent supply pools and spas.
That is, up to 527 stores couldsupply pool pumps.

Pool and spa stores typically sell packages that include a pool, pump and cleaning
accessories. Whereas, pool equipment and accessory stores sgdtoducts ranging from
covers to pumps and vacuums There has beenannual revenue growth in this industry
sector of 2.5 per cent over the last five years However, IBISWorld forecasts this growth to
slow to an average ofl.3per cent over the next five yeairs to 2023.2

The Australian swimming pool and spa pump industry has become increasingly globalised
since the early 2000s.3 This has resulted in:

» a shift to domestic assembly of imported pool pump components (motors and pumps)
by some pool pump manufacturers, wholesalers and suppliers
+ some consolidation amongst Australian pool pump manufacturers and suppliers.

10n 2 July 2018, Fluidra (Astral PooZodi pareanotchmenpanfy )  Awcs (&
pool pump manufacturers.

2 |BISWorld Pty Ltd, IBISWorld industry report OD4034, Swimming pool and spa equipment stores in Australia,

August 2017.

3 See, for example,http://energyrating.gov.au/document/meps -profile -swimming -pool-and-spa-equipment

Report Nos: 2004/12: National Appliance and Equipment Energy Efficiency Program. Minimum Energy

Performance Standards- Swimming Pools and Spa Equipment.
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Pool pump and pool equipment manufacturers often have close links with industry
partners. Figure 1.1shows the supply chain relationship between pool manufacturers and
installers, pool main tenance and equipment suppliers, and pool equipment distributors
and wholesalers. A national survey of pool owners found that many pool industry
professionals have set arrangements with manufacturers (volume deals, incentive
packages), demonstrating the strong, commercial links and relationships between pool
pump and pool equipment manufacturers and other industry segments .4 The importance
of these business and marlet relationships was also reported by Winton in 2009 .5

Pool equipment, including pool pumps, are also available over theinternet from domestic
and international suppliers . However, internet sales do not account for a significant share
of the pool pump market. Refer to section 1.5.

Figure 1.1: Pool pump industry and market from production to consumers

Builders and
Installers
Wholesalet
Distributor
Domestic Retailers and Pool
Manufacturef Maintenance Pool Owners
Assembler Professionals
Importer
International
Manufacturef Internet Retailers
Assembler

1.2 Swimming pool pumps

The purpose of a pool pump is to circulate the entire body of water in a pool atleast once a
day to maintain sanitation and clarity of the pool or spa water . To do this, the pool pump
moves water through a filter and ensures adequate chemical dosing through a chlorinator
or other sanitising system. The filter removes dirt, leaves, hair, insects and other debris.
The chlorinator or other sanitising technology adds disinfectants, oxidisers and algaecides

4 Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and New
Zealand; a research repat prepared for the Department of the Environment and Energy, August 2016.

5Winton Sustainable Research Strategies, Energy efficiency labeling of swimming pool pump units, report on
research to assist with their marketing and promotion, conducted for: Dep artment of the Environment, Water,
Heritage and the Arts, June 2009.
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to keep the water clean and safe for human useThe pool pump can also be used to
circul ate water throudgh a pool s heating syst

The pool piclugedboth filteringkand cleaning applications . Filtering is the

primary task of the pool pump and a filtering time needs to be selected to ensure adequate
water turnover (that is, the compThetle@annmgur nove
function requires high speed pump operation for a small period of time to flush the filter. 7

Pumps can alsopower pool cleaning equipment, such asa manual vacuum or automatic

cleaning system. The pump requirements can vary from short bursts of high speed

pumping for a manual clear, to extended periods of high or medium speed for automatic

cleaning systems.

Pool pumps are available in single,two, multi and variable speed models. This RIS defines
a single speedpump asapump that can only be operated on one speed. Théiigher
efficiency multi speed pumps are available in two, three or four fixed speeds and can be
operated on higher and lower speeds.A variable speed pump, in contrast, has multiple
speedsthat can bereprogrammed.

The more energy efficient two, multi and variable speed pumps were first introduced to the
Australian market in the mid -2000s. Energy efficient pumps started to become widely
available from 2010 onwards. Severalthings came together to support this changein the
market, including :

- development of an Australian test method and star rating system for pool pumps

- establishment of the Voluntary Energy Rating Labelling Program for Swimming Pool
Pumps (VERLP)

« two Queensland energy utilities supporting the adoption of energy efficient pool pumps
with rebate programs.

1.3 Operating time and efficiency

Single speed pool pumps are less efficient than pool pumps with more than one speed.
Substantial energy and costs savings can be achieved by operating a pool pump at the
lowest speed needed to meet its filtering requirement, even though the pump needs to run
for a longer time at this reduced speed to move the total volume of water.

By operating at lower flow rates, the overall flow resistance is reduced, which results in
substantial energy and cost savings This phenomenon is described by the pump affinity
laws. For example, where a pump rotor speed reduces by onehalf of maximum speed, the
electrical power demanded by the motor is reduced to one-eighth of its maximum . In turn ,

6 Chapter 3 of the Californian Energy Commission: 2016 staff report- Revised Analysis of Efficiency Standards for
Pool Pumps and Motors, Spasi Draft Staff Report.
7 1bid.
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the flow through the pump would be reduced by one half, requiring the pump to run twice
as long to meet the filtration task . The total power used would be only one quarter of the
energy needed to move the same quantity of water at full speed

The problem with single speed pumps is that they operate at a constant speed, which must
be powerful enough to meet high speed flow requirements. They cannot drop to a more
efficient operating speed for filtration . For this reason, single speed pumps are significantly
less efficient, in terms of energy use,than two, multi and variable speed pool pumps.

In Australia, pool pump operation can comprise 18 per cent of the electricity bill 8 for
households with swimming pools (Figure 12), which means that consumers can getbig
savings on electricity by choosing a more efficient pump. At least one in nine households
have a swimming pool and the prevalence of single speedumps (around 70 per cent of
sales)means that there are large gains possible across Australia, if pool @ners install
more efficient pumps on their pools. However, there is a risk that pool pumps with more
than one speed may not be operated efficiently. That is, the pump may be operated on high
speed for longer than necessaryand potential energy efficiency savingsmay be reduced or
lost. This problem was highlighted in a national pool owner survey in 2016° that found
around one in five respondents operate their pumps without timers , despite the Building
Code of Australia requirement to install a timer on pool pumps.

Figure 1.2: Average electricity consumption for a household with a pool (E 3 analysis)

Electricity usage breakdown for an average
Australian household with pool
Cooking

Pool Pump 4% Lighting

18% 10%

Other Space heding
Equipment and cooling
8% 17%

White Goods
16%

Water heating
16%

TE&Home
Entertainment

10%a

8 E3 analysis- Australian households with a pool use on averagel352KWh per year powering pool pumps used for
filtration .

2 Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and New
Zealand; a research report prepared forthe Department of the Environment and Energy, August 2016.
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For pool pumps, modelling by E3 has shown two distinct price bands around single speed
and variable speed pumps.Figure 1.3 plots pool pump prices10 by type of pump and energy
efficiency using star rating levels determined according to Australian standard AS5102.2.

+ In the first price band, over 50 per cent of pumps sold in Australia cost over $800, with
varying efficiency and wattage levels betweenl.5 and 8 stars.
« The second price band, which clusters around energy efficienttwo, multi and variable

speed pumps, is for pumps over $1500 with high star rating levels and a maximum
price of $3,500.

Figure 1 .3: Retail price range in each wattage range 11 by pump type
B Energy efficient pump price range B Single speed pump price range
$3,500 + Energy efficient pump sales weighted average price ® Single speed pump sales weighted average price $3.500
$3,000 $3,000
$2,500 $2,500
$2,000 $2,000
$1,500 $1,500
$1,000 l $1,000
S500 S500
S §-

AMO0S
01 AMMOOC oy
MO0L
01 AMM00S oy
AMO06
01 V0O WOy
MOOTT
01 V006 WOy
MOOET 0}
MOOTT wWol4
MOOST 0}
MOOET Wou4
MOOLT 0}
MOOST wouy
MOO6T 0}
MOOLT wouy

1.4 Stock and sales of pool pumps

There are approximately 1.1 million residential pools in Australia . There are, on average,
1.5 pumps for each swimming pool or spa andE3 estimates that the stock of pool pumps is
growing by approximately 1.5 per cent per year. This meansthat by 2030 the total number
of pool pumps in operation could be around 2.2 million .

Pool pumps are usually bought at the time a pool is installed or as a replacement when a
pump fails. A new pool is often sold as a package @mprising the pool build, pump,
filtration system, water features and other equipment. The replacement market is driven

Based on manufacturersé recommended prices
11References to wattsthroughout this document refers to the rated input in watts on the pool pump nameplate.
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by pump failure at the end of a pumpe3sé usef ul
assessment is the average life expectancy of pdgpumps sold in Australia is about 7 years.
(See Appendix A Modelling assumptions and sensitivities, for details.)

The sale oftwo, multi and variable speed pool pump stock has fluctuated. There was initial
strong growth in the sales of these types ofpool pumps in 2010-11, which then tapered off,
with both single speed and the higher energy efficiency pumps continuing to show growth
of around 1 per cent per annum (seeFigure 1.4).

Figure 1.4: Percentage of pool pump sales by technology type

Single speed === Multi speed =—=Variable speed
100.0%
80.0%
60.0%
40.0%
0.0% T T T T 1
2010/11 2011/12 2012/13 2013/14 2014/15

Note: multi speed pumps include two, three and four fixed speed pumps.

Sales data from major manufacturers show that energy efficient pumps (two, multi or
variable speed pumps) made up approximately 30 per cent of total sales in the Australian
market over the five years to 201415, Over this period, the majority of sales (70 per cent)
were single speed pumps This is supported by data from the national pool survey in 2016,
with some 54 per cent of respondents across Australia reporting they own single speed
pumps, while a further 34 per cent did not know the type of pump they own (Figure 1.5).12

12\Woolcott Research & Engagement, PoolPumps: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016.
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Figure 1.5: Type of pump by speed 13

M Single speed
B Not single speed

m Don't know

National sales data and the results from the national survey of pool and spa owners
indicate that energy efficient pumps comprise around 30 per cent of pool pump sales and
this proportion is not growing as a share of national pool pump sales. Early growth in sales
of energy efficient pumps between 2011 and 2013as tapered off.

There is some unevennessn the distribution or take up of variable speed pumps .
Queensland consumers appear to be more receptive and have a greater uptake of variable
speed pumps, compared with consumers in other states.

Evaluation by E3 of the Queensland pool industry and the Queensland rebate programs
indicate that there has been a shiftin thes t a t nergysefficeent pump market near to
saturation point. Given energy efficient pumps comprise around 30 per cent of pool pump
sales this would mean that the sales of energy effieent pumps in other parts of the country
may be below the level to be &pected in an efficient market. The data implies that a strong
market intervention may be needed to achieve efficient rates of sales of energy efficient
pumps.

A small increase in variable speed pump sales is projectedto 2030, without any
intervention in the market . Single speed pumps comprised approximately 70 per cent of
pumps sold in 2015. Manufacturers project the market share of single speed pumps to
decline gradually to 60 per cent of total pump salesby 2030.

1.5 Internet sales and markets

There is no sales data and limited price information available for the internet sales of pool
pumps. A review of internet prices for swimming pool pumps by E3 showed that the

13Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016.
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majority on offer are priced significantly below retail prices in Australia at specialist pool
retail outlets, and that most are single speed pumps of various sizes and power.

A national survey in 201614 showed that about 10 per cent of respondents from Australia
were buying their pool pumps online . In contrast, almost 80 per cent of people reported
that they buy their pumps from a specialist pool shop or from a pool maintenance
professional. Major manufacturers also report that they do not see internet sales as a major
feature of the Australian market.

Pool pumps are also sold by large, diversified retailers, such as Bunnings and ALDI, but the
pool industry reports that these outlets are not a major pathway for sales. This is supported
by the national survey in 2016, where approximately 4 per cent of respondents in Australia

reported having bought their pool pump at a diversified retailer.

1.6 Voluntary labelling program

Pool pumps are not regulated for energy efficiency. Instead, the E3Program administers
the VERLP, which enables manufacturers and suppliers of pumps to register their
products and display an energy rating label (ERL).

The VERLP began in April 2010 and is administered by the Department of the
Environment and Energy ( DEE) for the E3 Program. It was intended as a transitional step
prior to consideration of mandatory labelling or MEPS requirements, which were expected
to come into force in 2012. The VERLP at this time was seen as a means to:

- establish an independent and credible energy rating label scheme for pod pumps

+ use the government backed starlabel (Figure 1.6) to promote the uptake of energy
efficient pumps by providing comparative information to consumers on the relative
energy efficiency of pumps being sdd in Australia

« introduce anew testing method (AS5102) for pool pumps

- obtain detailed market and performance information, through the registration process,
which would assist in the development of MEPS for pool pumps.

14Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016.
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Figure 1.6: The VERLP energy rating label 15

The more
stars the more
energy efficient

ENERGY

A joint government and industry program
<ABC> Pump, Modal <123>
<Speed Type>
Efficiency | Flow Rate | Head Power | Nokse
LVWh Umin m w aBA
XXX XXX XXX XXX XXX

Energy consumption

XXX

kWh per year
To pump 50,000 licres/day

When tested in accordance with AS 51022
Actual energy use and runming cotts will depand on how you use the applance.

Compare models at www.energyrating.gov.au

Benefits of the program

Although the VERLP has been in existence foreight years, the benefits of the program are
limited.

15The size of a one to six star label is 90 mm wide by 160 mm high and a seven to ten star label is 90 mm wide and
173.9 mm high.

E3 RIS Swimming pool pumps 12



« Industry players with more energy efficient pumps register them under the VERLP and
use the label to promote their products.
« The rebate and pool pump subsidyprograms operated by Queensland energy
companies Ergon and Energex used registration under the VERLP as an eligibility
requirement.
« Governments have used VERLP registration as part ofthe eligibility requirements for
pool pumps under various energy efficiency programs, such as the Victorian Energy
Upgrades program.
+ The VERLP is also referenced in energy efficiency information and educational
mat erial, such as Ausgridobés pool pump ener gy

The experience in administering the VERLP program has also been valuable in identifying
limitations and opportunities to improve technical test standards .

Limitations of  the program

Most pool pumps are not registered under the VERLP. Typically, more energy efficient
pumps are labelled, leaving around 70 per cent without a label. Limited registration of
products is a common feature of voluntary labelling or rating schemes, both in Australia
and overseas!t Due to the partial coverage of pumps on the market, the consumer benefits
of the labelling scheme arelimi ted.

The VERLP sits outside the compliance structure for products regulated under the GEMS

Act. The program predates the introduction of the Act in 2012 and administrative

arrangements are different. The pr acti cal effect i senergyhnat t he
rating label is not backed by independent compliance and reporting requirements. This

presents broader program risks and allows industry to gain the advantage of an energy

rating label, which is less rigorous and robust than normally applies to labelled products.

ERLs allow consumers to compare the energy consumption of similar products and factor
lifetime running cost into their purchasing decision. The partial coverage of the VERLP
prevents consumers from comparing the range of products, because ory the most efficient
products are labelled, leaving less energy efficient products unlabelled in lower price
bands.

Standards

The Australian standard for pool pumps (AS 5102) may contribute to the lack of support
for energy efficient variable speedpumps and the ineffectiveness of the voluntary label.
The standard allows manufacturers to claim a star rating level for two, multi and variable
speed pumps based on continuous running at low speed This meansthat the rating makes

16 For example, the Water Efficiency Labelling and Standards (WELS) scheme which rates the water efficiency of
products started as a voluntary scheme. Following a review, the partial coverage and limited take up by industry
was one factor leading to the adoption of the current mandatory legislated WELS scheme.
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no allowance for the greater energy use needed for higher speed operationsuch as

cleaning of the filter and to operate manual cleaning equipment. Any discrepancy in

savings promised and the pumpbés actual perfor
VERLP and the ERL more broadly.

Program valuation

Under a business as usual scenario, there is no reason to expect substantial change in the
energy efficiency of pool pumps on the market, or in buyer preferences The waythe
industry has used the VERLP overeight years is consistent with the experience of similar
voluntary labelling schemes. Partial coverage of the pool pump market registered under
the VERLP limits its value for consumers and industry in terms of understanding and
getting access to reliable, comparative information on the energy efficiency of different
pool pumps. The compliance, reporting and cost recovery arrangements for the VERLP are
also not consistent with the practice in the broader GEMS program. Overall, voluntary
labelling schemes are limited in their ability to overcome information failures . For these
reasons, E3 does not support retention of the VERLP and the program will cease

1.7 Comparing energy consumption of pool pumps

The pool pump market offers pumps with varying levels of energy efficiency, with some

using more energy than others, to perform the same function. Prior to 2009, there was no
established method of comparing the energy efficiency of different pumps. In 2009,

Standards Australia released the Australian Standard AS 5102.1 and 2: 2009Performance

of household electrical appliances i Swimming pool pumps . Thesestandards describe a

set of formal methodologies that allow for the testing of the energy efficiency of different

pool pumps for comparison. The standards also established an index for allocatig 6 st ar
ratingsoé6 for pool pumps, where pumps of diffe
from 17 10 (1 being least efficient and 10 being the most efficient).The standard was

reviewed in 2012-13 by a Standards Australia working group, with a draft of a modified
standard prepared, but not released. The relative energy efficiency of pumps with different

star ratings is illustrated in Figure 1.7.
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Figure 1.7: The annual energy consumption of pool pumps by star rating
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1.8 Purchase and operating costs

Electricity used by pool pumps is primarily for the circulation of water through the
filtration, water treatment and water heating systems . The filtration function accounts for
between 70 and 90 per cent of total pool electricity consumption for pools without water
heating. Pool pumps can also perform other functions, including running spa jets, water
features, or high pressure cleaning systems.

The amount of electricity used by a pool pump is measured in units of Watt hours (Wh) or
Kilowatt hours (kwh) , where 1 kilowatt = 1,000 watts (W). Different types and models of
pool pumps have different operating costs. The amount of electricity a pool pump uses
depends on:

+ how many hours a day the pump is run and for how many days per year
+ the power consumption of the pump, measured in watts.

Apart from pool water heating systems, the energy consumption of a pool is affected by:

+ the size of the pool

« the plumbing set up (the number of bends in the piping and the diameter of the pipe)
+ the number of pumps installed

« how much wind-borne detritus and other matter is carried to the pool

+ the use of the pool

+ how well and how often pool maintenance is carried out.

Depending on the model and type, a pool pump can use anywhere between 100 kWh and
3,500 kWh of electricity per year (Figure 1.7).
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The most commonly sold pool pumps have a retail price between $500 and $1500.17In
general, the more energy efficient a pool pump, the more expensive it will be to purchase
(the capital cost). In contrast, the cost of the electricity to run a pool pump for filtration
(the operating cost) can range between $60 and $700 per year Operating costs can be
several multiples of the upfront capital cost over the expected life of a pump.

1.9 New Zealand market

New Zealand patrticipates in the Equipment Energy Efficiency (E3) program with Australia
to align energy efficiency requirements as closely as possible in both countries, and thereby
uphold the principles of the Trans -Tasman Mutual Recognition Arrangement (TTMRA)

and the Australia New Zealand Closer Economic Relations Trade Agreement

(ANZCERTA).

DEE analysed the pool pump market in both Australia and New Zealand in 2016. On the
basis of this analysis, New Zealand decided that energy efficiency regulation of pool pumps
would have minimal benefits, because of the small number of residential pools in New
Zealand and the consequent low number of sales of pool pumps.

If MEPS and mandatory labelling is introduced in Australia only, the Australian market
could be exposed to norrcompliant products imported from New Zealand under the
Trans-Tasman Mutual Recognition Arrangement (TTMRA). 18 Advice from the pool pump
industry is that it is unlikely that non complying pool pumps would be imported into New
Zealand and then exported to Australia.

17 Department of the Environment and Energy modelling (2016).
18 The TTMRA supports the free movement of goods across the Tasmarand pool pumps imported from or via
New Zealand would be exempt from GEMS regulations.
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2.1 Overview

Pool pumps use more energy than necessary. There are opportunities to improve energy
efficiency, while reducing electricity bills, energy consumption and carbon emissions,
through the use of more energy efficient pumps.

The benefits of energy eficient pumps include: reduced operating costs, reasonable
payback periods that offset higher purchase prices and noise reduction Given these
benefits, there is an expectation of continu ed growth in sales of energy efficient pumps as a
share of the national pool pump market.

However, national sales datashows that after an initial period of strong growth from

around 2010, sales of energy efficient pumps as a proportion of total sales plateaued

around 2013. After this time m ost pool owners reverted to buying the more energy

intensive, single speed poolpumps.Based on historic sales dat a
advice, the share of single speed pumps compared tovariable speed pumps will increase

slightly to 2030. This projection is consistent with the trend line for single, multi and

variable speed pumpsin Figure 1.4.

Based onthe national pool survey in 2016, it is clear that consumers are interested in
reducing the energy costsof their pools, but they have limited knowledge about the role of
pumps and the best or most energy efficient pump for their pool or spa. Nor do there
appear to be quality or technical barriers limiting greater use of energy efficient pumps
that explain the predominance of single speed punps in national sales. While in some
circumstances, single speed pumps may be more suitable forspecific purposes, this does
not explain the limited uptake .

Overall, the lack of growth in the market share of energy efficient pumps and the resulting
lower benefits obtained by pool owners is best explained by market arrangements,
including industry practices. It took a major market intervention in the form of high cost
rebate programs to overcome market problems in Queensland.Once the rebate programs
ended, the underlying market features have come into play and these act to limit efficient
investment by consumers in multi -speed and variable speed pumps.

The problems in the pool pump market are:

+ the lack of good quality information for consumers on the compar ative energy
efficiency of different types of pool pumps
cThis | ack of information is exacerbated by
professionals and retail outlets for advice and guidance, when industry professionals

E3 RIS Swimming pool pumps 17



and retailers have uneven knowledge about the energy efficiency of different pool
pumps1®
- commercial tie -ins with specific brands and product types
« the existence of split incentives, particularly in the building and installation sector and
for property managers or landlords, where the decisionma k er s 6 i nterests d
with the user of the pool pump
« externalities, such as greenhouse emissions and electricity peak loads, which are not
included in the costs of buying pumps with differing levels of energy efficiency.

2.2 Consumer pathways for buyi ng a pool pump

Consumer behaviour can lead to less than optimal choices. Market failures and aspects of

consumer behaviour in the pool pump market constrain the uptake of energy efficient pool

pumps, driving higher than necessary costs for consumers and fa society more broadly.

Figure 2.1 below shows the considerations consumers make when buying a pumplt is

based on the results ofthen at i on al pool owner s Gtrydoousgrauy i n 2
discussions.

Figure 2.1: Purchase decision tree

.

Identified Need Moaotivation behind Saurces of Advice Purchasing Channel
Furchase

Spoke to a pool

Purchased at a

naintenance e e S0ccialty Pool Stare
professional (55%) (58%)

Went to a pool shop for
advice [47%)

Consumer needs to
replace a pool pump

Purchased through a
s ¢ pO0I Maintenance
professional [19%)

Price and Quality are
the main decision
making factors cited

Conducted online
Research (39%)

L2 Spoke to a friend (15%) S mm—" PUFChE‘.’-E'C{ e
[10%)
Did not seek advice
> J
(9%)

More often

Consumer builds a pool
— needs to install a
pump

Installer chooses

pocl pump (3%)

9Woolcott Research & Engagement, Pool Pumys: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016,
pp 86-88.
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Consumers rely on advice from industry professionalsz, when selecting a pool pump.
However, intermediaries may not have the best interests of the pool owner in mind, in
terms of balancing the upfront costs with ongoing operating costs. Commercial tie-ins with
manufacturers and supplier pathways are common and an important feature of the pool
industry. These tie-ins and pathways strengthen the controls intermediaries have over
information flows to consumers and reinforce the primary advisory role of pool in dustry
professionals.

Alongside the national survey of consumers, E3 commissioned focus group interviews with
30 pool industry professionals . These focus group interviews revealed that the pool
industry has a wide range of views on the energy efficiency ofdifferent pool pumps. 21 This
suggests that consumers are relying on advice from experts that is inconsistent, because
the experts, themselves,have uneven knowledge about the energy efficiency of different
pumps.

2.3 Split incentives

A split incentive arises when the interests of the final user of the pool pump differ from
those of the intermediary or agent, who either decides on the pump to be installed or is
influential in the final decision.

Most consumers rely on intermediaries to guide them when buying a pool pump. These
intermediaries may or may not have in mind the best interests of the pool owner, when
balancing the upfront costs with the ongoing operating costs. As indicated earlier,
commercial tie-ins with manufacturers or a group of pump suppliers are common in the
pool industry, increasing the scope for split incentives between pool industry experts and
consumers.

This poses a problem for consumers becausethe price of the pool pump is only a small
component of the final cost of a new pool. In these circumstances, the pool buyer is in the
hands of the builder or installer, in terms of the pump selected for the pool. While some
builders may promote energy efficient pumps as part of their business, it is clear that not
all do.

For households that are renting, or for commercial properties like hotels, gyms or serviced
apartments, it is usually the property managerorl andl or dés responsi bili
pump. The property manager or landlord do not pay the operating costs of the pump and

are indiff erent to the effect of different pumps on an electricity bill. In deciding between

pumps, there is likely to be afocus on the upfront capital cost of a replacement pump and

its reliability and durability, rather than energy efficiency. The market for swimming pool

20 Intermediaries include pool builders and installers; pool retailers and pool maintenance and service people
21Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016.
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and spa equipment is split between home owners (65.8 per cent) and property managers
(34.2 per cent).22

2.4 Information failure

There is a lack of consistent, reliable and independent information for consumers on the
energy consumption and comparative energy performance of competing pool pumps on
the market.

Since 2010,the VERLP has been available for pool pumps The registered pool pump
models?3 consist of the more efficient pumps available in the market. This leavesthe large
number of high selling, less efficient pumps not labelled for their energy efficiency .
Anecdotal evidence indicates that the display of the energy rating label on the physical
product is inconsistent, which contributes further to the information failure and
asymmetries between consumers ad pool professionals.

Consumers do not have easy access to information about how they can reduce the

electricity used by their poolpumps. The nati onal pool owner so

60 per cent of people were concerned about the amount of electricity their pool pump used
and around 90 per cent reported taking at least one action to reduce energy use by their
pool. At the same time, 53 per cent of respondents had a single speed pump installed and
34 per cent did not know what type of pump they had. Only around 30 per cent of
respondents identified energy efficient pool pumps as a measure they took toreduce the
energy used by theirpool or spa.

I n terms of peopleds percept i orgysefficeencyq o o |
different types, 60 per cent did not know what type of pump was the most efficient (among
single speed,two speed multi speed and variable speed pumpsg. Among respondents who
indicated they did know:

« 14 per cent thought variable speed punps were the most efficient
« 7 per cent thought multi speed pumps were the most efficient

+ 6 per cent thought two speed pumps were the most efficient

« 13 per cent thought single speed pumps were the most efficient

The 2016 national survey of pool owners reported a high level of interest in energy
efficiency among those that had replaced their pool pump (Table 2.1). Of these, less than a
third drew a link between the energy efficiency of the pool pump and opportuniti es to

make cost and energy savings. This is consistent with other responses in the survey, which,

22 |IBISWorld Pty Ltd, IBISWorld industry report OD4034, Swimming pool and spa equipment stores in Australia,
August 2017.
23 There are 71 pool pumps registered under the VERLP as at 19 June 2018.
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taken together, suggest that pool owners havea low level of knowledge about pool systems
and pool pumps.

Table 2.1: Pump electricity use by region T energy efficiency awareness

Location NSW Victoria | South Western Queensland | Australia
(n=543) | (n=236) Australia Australia (n=416) (n=1531)
per cent | per cent (n=87) (n=213) per cent per cent

per cent per cent

Concerned about energy 61 55 66 62 63 61

efficiency

Identified an energy efficient 25 25 34 28 32 27

pump as a way of reducing

energy use

The lack of information of the relative energy efficiency of pool pumps limits the
opportunity for consumers to take the ongoing running costs (up to 80 per cent of the total
lifetime cost of the product) of different pumps into account in their purchasing decisions .
This leads to a greater and disproportionate emphasis on the upfront (known) cost of pool
pumps, the cheaper of which, are often the least energyefficient.

2.5 Consumer behaviour and bounded rationality

Even where people have access to sufficient information, they may make decisions that are
not optimal from an economic point of view . In buying a pool pump, this could occur when
a consumer knowingly chooses a pump that will cost them more over the life of the pump,
than the more energy efficient model beside it on the shelf. This bounded rationality could
stem from:

+ the consumer not being able to afford the upfront cost of the more energy efficient
pump
+ the consumer considering the effort required to obtain and understand information
about the energy efficiency of different pumps to be too greatand not worth the savings
derived from a more efficient pump, or
-« the consumer being biased etriskanvensedoptbrhe O0st at us
¢ for example, the replacement of a pool pump with the same model would be a more
comfortable decision, than switching to an unfamiliar pump.

2.6 Externalities

Pool pump use creates externalities or indirect costs that are not borne by theowner of the
pool. These externalities include greenhouse gas emissions, peak loads on electricity
networks and noise in residential areas Two, multi and variable speed pumps have lower
power consumption and noise levels, when run on their lowest speed settings, than single
speed pumps The indirect costs of pool pump useare higher than they need to be, due to
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the prevalence of less energy efficient pumps and the resulting higher costs that are borne
by the wider communit y and the environment, not by pool owners alone.

Greenhouse emissions

The greenhouse gas emissions from the use of a pool pumps depend on the source of
electricity used. In Australia, approximately 0.83 kilograms of greenhouse gases are
produced on averagefor each KWh of electricity consumed.24 Applying this figure, E3
estimates that 1.3 million tonnes of greenhouse gases were released in 2015 from the
generation of electricity to support the operation of pool pumps in Australia . E3 modelling
(refer Chapter 4) for the period 2018 i 2030 projects 2> that Australia could save 5.63
million tonnes of greenhouse gas emissions, if pumpsabovea high level MEPS rating were
sold, instead of single speed pumps Likewise, savings of 2.21million tonnes of greenhouse
gas emissions for a medium level MEPS andL.86 million tonnes for a low level MEPS, if
pumps below these levels wereno longer on the market. These projections are for pool
pumps within the scope of the proposed regulations. (Refer to Figure 4.11for the scope of
regulation .)

Peak load costs for electricity networks

Pool pumps add to electricity network costs through their contribution to peak demand .
Heat waves, cold snaps and other shortlived and infrequent spikes in electricity use create
peak demand on the electricity network.26 Despite these spikes in demand occurring for
short periods of time, they can make up a significant element of consumer bills. In NSW,
the Productivity Commission reported that the capacity to cater for less than 40 hours a
year of electricity consumption (less than 1 per cent of time), accounted for around

25 per cent of retail electricity bills . The investment required to establish this capacity
increases the price of eletricity for all consumers. 27

The significance and cost of peak load conditions to a network depends on the nature of
the network, the degree of congestion or load, the effect on services under peak load
conditions and the cost of available response measures

Ergon and Energex, two electricity network operators serving Queensland, ran extensive
demand management programs between 2011 and 2013 to reduce the contribution to peak
load from pool pumps. The companies found that investment in pool pump energy
efficiency rebates was effective and delivered strong value in terms of reductions in
network management costs:28

24 E3 estimates that pool pumps use over 1500 GWh of electricity per year in Australia. The amount of electricity
consumed by pool pumps is likely to rise as the number of pools installed and pool pumps increases.

25 E3 modelling throughout this document is for the period between 2018 to 2030.

26 Electricity Network Regulatory Framewor ks Volume 2 2013.

27 Productivity Commission 2013, Electricity Network Regulatory Frameworks, Report No.62.

28 Confidential evaluation program reports: Ergon and Energex 1 provided to E3 in April 2016.
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The Ergon Energy program evaluation:

+ found that the non-network solution (or cost of the pool pump program) was
30 per cent cheaper than theequivalent network cost, based on supplying a 1IkW pool
pump over its typical life .

+ estimated that, in the first seven months of the program, 47 per cent of participants
were in network constrained areas, implying a higher and more immediate value in
terms of network infrastructure costs.

In contrast, Ausgrid 29, an electricity network operator in New South Wales, found that:

« approximately 180,000 residential customers on their network had pools, and
approximately 40 per cent of these were on a time of use taiff

« pumps contribute d to peak load conditions, which occurred between 2.00 pm and
8.00 pm on the Ausgrid network

« pool pump loads were too disbursed within sub -zones to warrant investment by
Ausgrid in specific peak load measures targeted at pool pumps.

Research byE3 suggests that nearly all networks allow for pool pumps to usea
concessional electricity tariff, either through a time of use tariff or a dedicated controlled
load tariff, as exists in Queensland. It appears that the use of concessionaltariffs or
controlled load tariffs by pool owners is negligible across most electricity networks (albeit
with greater use in NSW and Queensland) and pool pumps are not seen as a priority by
network companies for demand management.

Noise pollution

Local or residential noise pollution can reduce the quality of life and amenity for those
affected, as well as undermining good relations between neighbours.Discussions with state
and territory agencies in Australia indicate that pool pumps are a source of noise pollution
in residential areas, but not a major cause of noise complaints

Pool pumps are included in state, territory or local government regulation in Australia
governing the time of use of residential equipment and acceptable noise limits and effects
on neighbours. While the details vary, a common approach to noise regulation is that the
specified equipment cannot be heard in a room of a neighbouring house Other regulatory
approaches include: noise reading limits at the boundary of properties or banning the use
or operation of specified equipment between certain hours.

State and local government noise regulations

State Environmental Protection Authorit ies (EPAs) and local councilshave varying
concerns about noise pollution and pool pumps. In most states, environment protection

29 Confidential research report - Ausgrid, October 2016.
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acts and regulations are set and enforced by either theEPAS, or local councils. Penalties set
out in noise regulations vary from mediation to fines of up to $11,000.

In Tasmania, New South Wales and the ACT the noise from pool pumps was consideredto
be a serious issue. It was thought that labelling of noise levels on pool pumps would be
useful for consumers and the community, becauseconsumerswould be made more aware
of the problems with noise that could be caused by theirpool pumps.

2.7 What has been tried previously?

Pool pumps have been a focus for energy efficiency, emissions reduction and energy
demand management programs of governments and electricity providers at various times
and in various places

Standards . An Australian Standard was developed in 2009 to measure the energy
efficiency of pool pumps, including a system
energy efficiency label.

Rebates . Queensland energy companies Energex and Ergon, which serve southeast

Queensland and regional Queensland respectively, offered rebate programs between 2011

and 2013 giving customers cash incentives to purchase energy efficient pumps that were
registered on the VERLP, orto connecth ei r pool pumps to a O6contr

« Energex and Ergon found these programs to be cost effective and resulted in drops in
energy consumption and a shift in electricity demand from peak load periods.
« The rebates were supported by effective informaion campaigns in Queensland.

The effect of the rebates and the information campaigns on consumer perceptions and
understanding of the relative energy efficiency of different pool pumps appears to have
fallen, now that the rebates and campaigns have endec

Energy efficiency programs . Energy efficient pool pumps are included in energy
efficiency schemes in the Australian Capital Territory, New South Wales, Victoria and
South Australia. For example, under the Victorian Energy Efficiency Target (VEET)
scheme,households can earn Victorian Energy Efficiency Certificates (VEECS) by
switching to energy efficient pool pumps. 31

Labelling . The Voluntary Energy Rating Labelling Program (VERLP) operates under the
E3 Program and is administered by DEE. The program is open to all pool pump models on
the market, but generally only the most energy efficient models are registered. In
particular, there are no pumps rated below five stars on the register.

30 Woolcott Research & Engagement, Pool Pumps: an investigation of swimming pool pumps in Australian and
New Zealand; a research report prepared for the Department of the Environment and Energy, August 2016.
31www.veet.vic.gov.au/Public/Public.aspx?id=Home , accessed20 September 2018.
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Studies and trials . Sustainability Victoria and Ausgrid (NSW) conducted studies into the
energy efficiency of pool pumps in 2013 and 2015 respectively The Sustainability Victoria
trial showed that most participating households made considerable energy savings by
retrofitting higher energy efficient pumps .

Swimming Pool Pump Retrofit Trial (Sustainability Victoria)

During 2013 and 2014, Sustainability Victoria ran a small Swimming Pool Pump Retrofit
Trial. In the trial, eight households in Melbourne had their existing single speed pool pump
(for filtration) replaced with a higher efficiency (8 star), three speed pump. The pumps that
were replaced were between five and 30 years old. Power and energy consumption and
operating time of the pool pumps before and after the retrofits was measured using
detailed interval metering. H ouseholders were also surveyed about usage patterns and
other factors before and after the retrofits.

The results of the trial show the energy efficient pumps delivering annual pump energy
savings to households of up to 73 per cent in the best cases. Onaene outlier household
was removed from the analysis, the average saving was 5@er cent32, Overall, the trial
found the replacement of inefficient pool pumps with higher efficient pool pumps to be a
cost effective approach for reducing household energy useand associated costs

The trial also illustrated the importance of consumer behaviour. Some houses operated the
pumps for most of the time on their lowest speed setting, some on a combination of the low
and medium settings, and somemostly on the highest speed setting. Operating the pumps
for extended periods on the medium or high speed settings reduced the energy savings
achieved.

Ausagrid

Ausgrid is the network operator that provides electricity to Sydney and the surrounding

region. In 2015-16, Ausgrid undertook an investigation into the potential for a pool pump

rebate program for their customers. Ausgrid found that the option for a rebate program

was not the most cost effective demand option available.However, Ausgrid recognised the

benefits of reducing loads from pool pumps, and the lack of information available to
customers.Asaresult,itpr ovi des a 0 p o o3thapcamsalculatadnestumatet or 06
of the annual cost of running a pool and makes availablean Ausgrid Guide to Swimming

pool efficiency 34. The guidegives advice on how to save energy from pool pumps and how

to use the VERLP to choose higher energy efficient models.

32 For unknown reasons this household operated the pump for much longer hours after the retrofit and ran the
pump almost entirely on the highest speed setting.

33 http://www.ausgrid.com.au/Common/Customer _-Services/Homes/Energy -efficiency/Energy -efficiency-at-
home-tips/Energy -usage calculators/PoolPumpCalculator.aspx

34 https://www.ausgrid.com.au/ -/media/Documents/energy -use/Swimming -pool-efficiency
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Other solutions . After-market products and services are available to pool owners, such
as variable frequency devices® and a growing set of smart information technology and
communications products, platforms and software, which integrate and better manage
pool systems and components.

« Pooled Energy in Sydney provideselectricity retail services bundled with pool
maintenance and management services.
¢The companyd6s focus is on consumers Wwi
maintenance cost reductions.

« Other emerging businesses providing variable frequencydevice products and pool
automation servicesare SplashMe Smart Pool Automation Controller and Simply
Better Pool Savings

Table 2 .2: Current and previous measures to improve pool pump energy use

Program/Activity Why it doesndét solve the problem

Voluntary Energy | VERLP registered products are the more efficient pumps available on the market. The
Rating Labelling | program does not resolve information failures, becausethe lessenergy efficient pumps do
Program (VERLP) | not participate.

State Energy Savings | There has beenlimited take -up of pool pump installations under these schemes, although
Efficiency Incentive | the Victorian Energy Upgrades program has had around 900 pump replacements
Schemes| generating around 7,000 certificates.

These schemesare also not available in all jurisdictions and do not overcome information
failures.

Ergon/Energex Rebate | While these rebates were successful in reducing peak load, they have now run their
Programs (Queensland) | course. They were also expensive compared with other measures and unlikely to be cost
effective for other networks.

Ausgrid Study (Sydney, | This study showed pool pumps contribute to peak load costs, butbenefits from arebate
NSW) | program were not significant and widespread enough to warrant Ausgrid taking action.

Jemena trial (Victoria) | This trial ran during March 2018 and tested smart swimming pool pumps through direct
load control. Results of this trial are not available.

Sustainability Victoria | This study was on a micro scale and would be costly to impement more broadly, despite
Pool Pump Retrofit Trial | showing that retrofitting less efficient pumps saved consumers money.
(Victoria)

Aftermarket and | Private sector initiatives appear to have limited take up and target market segments,
Emerging Private Sector | rather than the national product market.
Activity

2.8 Conclusion

The measures to improve pool pump energy usedescribed in Table 2.2 highlight that there
are potential benefits from intervening in the market to improve the energy efficiency of

35 Variable frequency devices allow consumers to adjust the speed of their single speed pump.
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pool pumps. Despite the success that has been obtained in some areas, none of the
measureshave been successful on a national scaleThey have inherent limitations in
program objectives and design, cost effectiveness, and an uneven or lack of general
relevance in all jurisdictions . In particular, none of the programs overcome the market
barriers and failures active in the pool pump market, nor do they offer comprehensive or
sustained solutions to reducing the wider social costs and inefficiencies of the pool pump
market. The limitations of existing and past programs include:

+ the information produced by the standard and the VERLP are not provided to all
consumers purchasing a pool pump

« thevarious voluntary energy efficiency programs are limited to just one state or region,
as are therebate programs for pool pumps

+ the measures are voluntary, or are implemented without ongoing compliance and
enforcement capacity

+ rebatesare difficult to target to consumers, who would otherwise not replace their pool
pump with an energy efficient model

« the measures are intended to remove particularexternalities or market barriers, such
as peak electricity demand or energy efficient pumps being too expensive for some
consumers. They do notdeal comprehensively with all the market barriers and failures
limiting the use of energy efficient pumps.

Governments are success$ully overcoming market barriers facing energy efficient products
and equipment with two measures: 36

1. Mandatory energy rating labels (ERL) - the requirement for the disclosure of energy
efficiency information by sellers or producers of certain products; and

2. Minimum e nergy performance standards (MEPS) - the prevention of access or sale of
products below a specified level of energyefficiency.

MEPS set a standard for performance and energy consumption that a product must meet
to be able to be sold in Australia. Effectively, a product, such as a swimming pool pump,
that does not meet the standard, as measured by the prescribed methodf test, would be
removed from the market. In this way, MEPS is an effective mechanism to overcome
market barriers to the adoption of more energy efficient appliances and equipment.

These two policy interventions have not been applied to pool pumps. This RIS proposes
both an ERL and MEPSas interventions that could provide a solution to the problem
described in this section. Details of ERLs and MEPSoptions are presented in Chapter 4.

36 For example, the International Energy Agency, 4E Program Report: Achievements of appliance energy
efficiency standards and labelling programs 1 A Global Assessment
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3.1 Consultation Regulation Impact Statement

On 4 December 2015, the Council of Australian Governments (COAG) Energy Council
committed to a new Equipment Energy Efficiency (E3) prioritisation plan. The 2015 -16
plan identified six priority areas: lighting, non-domestic fans, swimming pool pumps,
refrigerated storage and display cabinets, air conditioners and domestic refrigerators.

On 14 November 2016,E3 published the swimming pool pump consultation RIS 37.
Comments and discussionwere invited from consumers, industry and other interested
stakeholders on proposals to resolve market failures and increase the uptake of more
energy efficiency pool pumps. Specifically, eight questions were asked about support for
MEPS and labelling, the scope of regulation, perceved opportunities and difficulties,
adjusting to new regulations, the data and assumptions and New Zealand opting out of the
regulation. Submissions were openuntil the end of January 2017.

During the consultation period , public meetings were heldin four locations and were
attended by 42 people.

Schedule of public meetings

+ Melbourne i 29 November 2016
Perth i 2 December 2016

« Sydneyi 5 December 2016

- Brisbanei 7 December 2016

Individual meetings were also held with four suppliers, who were unable to atten d the
public meetings.

Written submissions were received from a range of suppliers, industry groups and
individuals. The 21 submissions38 provided policy input and technical information about
the RIS proposals, as well as feedback on the data and assumptios that underpin ned the
cost benefit estimates.

Submissions to the consultation RIS contained a range of viewson MEPS and labelling.
Some stakeholderswanted to keep the existing label, because it is recognised others

37 E3 Equipment Energy Efficiency, Consultation regulation impact statement i swimming pool pumps, proposed
energy labelling and minimum energy performance standards, November 2016.

38 Submissions were received from:retail (3), manufacturers (7), council (1), testing laboratory (1), electricity
suppliers (2), consumer (1), industry associations (2), research institution (1) and consultants (3).
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thought it was too big and some stakenholders did not see value in labelling pool pumps at
all. Most stakeholders generally supported MEPS for pool pumps, as long as the regulation
only captured pool filtration pumps. Of the stakeholders who commented on the level of
MEPS, most wanted a medium or high level MEPS, becausea low level MEPS would not
remove enough pumps from the market. Of the few sakeholders who commented on
noise, they supported its reporting .

The wattage and the range of pumps were mentioned in responses ® scope.The majority
of stakeholders who commented on scopeonly wanted filtration pumps covered and
wished to exclude special purpose pumps, like booster pumps or solar thermal pumps.
With respect to the wattage, there were suggestionsabout the range, including the
exclusion of smaller and larger filtration pumps.

Comments received in response tothe method of test were broad and varied. Two
stakeholders supported adoption of a weighted energy factor andtwo supported using
system Curve G proposed in the 2013 draft review of AS 5102.1. Other comments noted
the risk around calibration of instruments and the need for repeatable and reproducible
test conditions.

Views varied between smaller and larger manufacturers about the transition timeline. The
majority of stakeholders who commented on the implementation timeline preferred a

12 month implementation period. Fewer submissions requested an 18-24 month
transition, with one submission wanting alignment with implementation of the US
standard.

Most stakeholders did not seea problem with New Zealand not participating. Some
stakeholders noted that it would mean that pumps not allowed in Australia, due to MEPS,
will no longer be available in New Zealand.

The submissions were published on the energy rating website, with the exception of five
confidential submissions.

3.2 Working Groups

The consultation RIS invited participation from interested stakeholdersto be on working
groups to consider matters raised in the RIS. E3 established two working groups to
support the consultation process; by considering in detail the matters raised in
submissions: the Technical Working Group (TWG) and the Pool Industry Advisory Group
(PIAG). Working group meetings were held between June and November 2017.

Technical Working Gro up

The TWG was formed to consider a method of test to measure energy efficiency that is
robust, reliable and repeatable. The working group included 14 members, two industry
body observers and E3 representatives Members were from manufacturing companies,
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electricity retailers , a pool energy solutions provider, testing laboratories and technical
consultants. Four meetings3® were held between June and August 2017.

Pool Industry Advisory Group

PIAG was formed to consider policy issues. The advisory groupincluded 16 member and
E3 representatives comprising of manufacturing companies, industry bodies, electricity
retailers, pool energy solutions providers and technical and forecasting consultants. PIAG
considered the implications of the introduction of ERLs and MEPS for pool pumps. Four
meetings*® were held between August and November 2017.

3.3 Policy paper update

An updated policy proposals paper was published on 11December 2017.The paper
provided an update to swimming pool pump stakeholders following submissio ns on the
consultation RIS and decisions and outcomes from the subsequentTWG and PIAG
meetings held between June and November 2017. Topic updates includd:

+ method of test

« minimum energy performance standards (MEPS)
+ labelling products

+ scope of regulation

+ transition timeline; and

+ product registration.

The paper was open for submissions on the Energy Rating website for seven weeks from
11December 2017 until 29 January 2018. One submission was received from a
manufacturer. No changes were suggested to thegproposed policies in the paper.

39 TWG meetingsi 9 June (teleconference), 20 June (day meeting- Melbourne), 12 July (teleconference),

30 August (day meding - Sydney). TWG members were also invited to visit one of the following pool pump testing
laboratories - Vipac, CalTest and Waterco. Visits were held on 2, 22 and 29ugust respectively.

40 PIAG meetingsi 18 August (teleconference), 31 October (day meeting - Melbourne), 9 November
(teleconference), 28 November (day meeting - Sydney).
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4.1 Introduction

The consultation RIS in 2016 proposed the introduction of MEPS and mandatory labelling
for pool pumps. Consideration and development of these options hasrelied on information
provided in submissions to the consultation RIS, discussion in working group meetings,
discussions with other stakeholders and input and analysis by technical consultants and
testing laboratories.

Introducing MEPS and mandatory ERLSs entails two costs. Firstly, small manufacturers
producing mostly single speed pumpswould face adjustment costs such as the cost of
designing new products or redesigning existing ones Secondly,consumers would face
higher prices for new pool pumps as the least efficient pumps are withdrawn from the
market. E3 assumes that pool pump suppliers would adjust to new regulatory settings and
passon increased costs toconsumersin the form of higher prices. On this basis, E3
considers that it is reasonable to assume thatconsumer capital costsincorporate industry
adjustment costs.

4.2 MEPS and labelling p olicy options

MEPS are the most efficient and effective way to increase the energy efficiency of pool
pumps in Australia and to support efficient d ecision making by consumers. This RIS
examines five scenariosapplying MEP S and mandatory labelling : business as usuallBAU),
mandatory labelling alone and low, medium and high level MEPS with mandatory
labelling. MEPS would increase the energy efficiency of pool pumps used in Australia,
while reducing externalities, such as peak loads on the electricity network. These
externalities are discussed in this RIS, butare not included in th e cost benefit analysis.

Applying MEPS and mandatory labelling to pool pumps would incur r egulatory costs for
manufacturers and retail suppliers. These could includeadministrative costs attributed to
understanding and complying with proposed policies, paying registration fees and
purchasing copies of standards.Depending on the policy option selected, businesseswvould
incur cumulative costsof up to $0.93 million per year, complying with the regulations.

Business as usual 1 no regulationsand the VERLP would be discontinued.

Labelling 71 no energy performance standards would be applied and pool pumpswould
not be removed from the market. Pool pumps that have an input wattage range within the
proposed scopewould be labelled saving 1,127 GWh of electricity and reducing emissions
by 0.90 Mt to 2030.
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If pool pumps are labelled, it is expected that consumerswould choose the most efficient
model, where the additional upfront cost is small. It is likely that labelling products would
not increase variable or multi speed pump salessignificantly, because ofthe large
difference in the price of a single speed pump,compared with a more efficient pump in the
samewattage size category

Low level MEPS and labelling would remove an estimated 37 per cent of the least
efficient pool pumps from the market from 2018 to 2030 saving 2,332 GWh of electricity
and reducing emissions by 1.86 Mt to 2030. There would also be a reduction in noise
pollution and electricity network infrastructure investment , due to reduced peak demand.

Low to m edium level MEPS and labelling would remove an around 50 per cent of
the least efficient pool pumps from the market from 2018 to 2030 saving 2,767 GWh of
electricity and reducing emissions by 2.21 Mt to 2030 . There would also be a reduction in
noise pollution and electricity network infrastructure investment , due to reduced peak
demand.

High level MEPS and labelling would remove around 60 per cent of the least efficient
pumps from the market, including all single speed pool pumpswithin scope, saving

7,066 GWh of electricity and reducing emissions by 5.63 Mt to 2030. There would also be a
reduction in noise pollution and electricity network infrastructure investment , due to
reduced peak demand.

Business as usual

Under BAU, pool pumps would not be subject to mandatory labelling or minimum energy
performance standards and the VERLP would be discontinued. That is, no regulations
would be applied to pool pumps in Australia. The natural uptake of the more energy
efficient pumps would drive moderate reductions in electricity use and emissions
reductions.

Modelling by E3 indicate s that the market share of single speedpool pump saleswould fall
from 2017 to 2030. The reduction in single speed pump sales is expected to be replaced by
sales of more efficienttwo, multi and variable speed pumps

Labelling
Consumers are interested in reducing energy costs for their pool, although they generally
know | ittle about the energy efficiency of

information on how to reduce their el ectricity usage. Labelling of pool pumps would
improve the energy efficiency information available to consumers. It would allow
consumers to compare pool pumps on the basis ofconsistent and clear energyefficiency
information in the form of star ratings.

Submissions to the consultation RIS contained a range of views on labelling pool pumps.
Some stakeholders wished to keep the existing label, because it is recognised, while others
did not see value in labelling pool pumps at all. Reasons against labellingincluded:
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because consumers do not typically buy pumps from retail stores and the technical factors
do not allow for an accurate comparison. Others felt the label was too large for the product.

Mandatory pool pump labelling for pool pumps, within scope, sold in Australia would
provide consumers and industry with three benefits. It would:

- tackle information barriers, gaps and failures facing consumers.

- replace the partial coverage provided by the VERLP with comprehensive coverage of
pool pumps sold in Australia.

+ introduce formal compliance and registration requirements, which would create a level
playing field for manufacturers and distributors.

If approved by the COAG Energy Council, mandatory labelling would be required for all
pool pumps within the scope of regulation, which is most pumps used for residential pool
filtration.

E3 considers that ERLs, by themselves,would not remove major market barriers ,
including :

« removing split incentives that operate within the market

- ending divergent views within the industry around the value and suit ability of variable
speed pumps

- reducing the large price differentials between more energy efficient and less energy
efficient pool pumps

« reducesignificantly the externalities (greenhouse gas enissions, peak electricity
demand and noise) arising from the use of less efficient pool pumps.

Nevertheless, labelling products would have flow on benefits. State and territory
governments and electricity companies will be able to continue using star ratings as
eligibility requirements to encourage, through rebates or other means, the installation and
use of more energy efficient pool pumps.

Labelling would also help educate consumers. ERLs would overcome an information
failure where consumers have inaccurate, incomplete or ambiguous information about the
energy consumption of apool pump. They would provide a clear and easy to understand
star rating to ensure pool pumps can be compared on a common basisConsumers would
have more accessibleinformation to help them purchase a more efficient single speed
pump, than they otherwise would. The initial purchase price of a more efficient single
speed pumpwould not be asignificant burden on consumers in a labelling only scenario,
because the price difference betveen single speed pumps of similar wattage issmall.

Labelling can also help consumersto pick the best pump for their pool . TWG and PIAG
members support the labelling of pool pumps. Likewise, submissions in response to the
consultation RIS showed that five out sevenrespondents, who commented on labelling,
support the mandatory labelling of pool pumps. Those against labelling had concerns
about the electricity use reported on the label, due to differing pool setups, or the size of
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the label may betoo large for the pump. More discussion of these issues andnore

information on labelling can be foundin Section B5in Appendix B.

Cost benefit analysis

Analysis by E3 estimates that there are net benefits from introducing mandatory ERLs for
pool pumps. The central4! estimate in Table 4.1 shows total consumer net benefits of
$218.5million over the forecast period from 2018 to 2030, with a reduction in greenhouse
gas emissionsof 0.9 million tonnes of CO2 equivalent. Electricity savings of 1,127GWh are
shown in Figure 4.1.The electricity savings increaseto 2025, before flattening out. This
reflects the estimated 7.25 year life span of a pool pump and the replacenent of less
efficient pumps currently in use.

Table 4.1: Mandatory labelling cost benefit

analysis (2018 -2030)

AUSTRALIA Discount rate AUS 7 per cent
- Emission
= o) reduction Total Net .
saved . . Total Cost Benefit
. (cumulative | benefits
(cumulative (NPV, $M) | (NPV,
GWh to 2030) | Mtto (I, 5] $M)
Policy option 2030)
Labelonly [ ;006 2,254 1.80 $642.8 $95.4 |  $547.4
Lower - 0.00 $0.0 $29.1 -$29.1
Central 1,127 0.90 $280.7 $62.2 $218.5

41 The upper, lower and central rows in the cost benefit analysistables represent the sensitivity analysis for all
assumptions outlined in Attachment A. The central band is used for cost benefit analysis in this RIS.
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Figure 4. 1. NPV range under label only policy 42 (2018 -2030)
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E3 does not support introducing mandatory labelling without MEPS . Mandatory labelling
would complement pool pump MEPS by helping consumers to identify the pump that best
meets their needs However, the benefits of labelling alone are limited and would not
remove market barriers to the purchase of more energy efficient pool pumps.

Low level MEPS and labelling

A low level MEPS combined with mandatory labelling would have greater benefits than
labelling alone. Low level MEPS wouldremove some of the least efficient pool pumps from
the market and begin to reducethe major market barrie rs (externalities and split
incentives) affecting the purchase of more energy efficient pool pumps. As a result, it
would have benefits for consumers and the wider community. The policy would:

+ remove the worst performing pumps from the market

+ have a minor effect on pool pumps suppliers

« provide a modest signal to industry on future requirements to provide more energy
efficient products to the market.

Cost benefit analysis

Low level MEPS and mandatory labelling would remove from the market around
37 per cent of the least efficient single speed pool pumps usedfor residential pool
filtration.

42 The estimates of consumer net benefits do not include the monetary benefits of: the value of reductions in peak
load management costs for electricity networks through an improvement in the average energy intensity of pool
pumps; or the value of reductions in greenhouse gas emissions.
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Table 4.2: Low level MEPS cost -benefit analysis (2018  -2030)
AUSTRALIA Discount rate AUS 7 per cent
Electricity Emlss[on Total Total Cost Net .
saved reduction . Benefit
. . benefits (NPV,
. (cumulative (cumulative (NPV, $M) $M) (NPV,
Policy 8. GWh to 2030) Mt to 2030) ' $M)
Low level
MEPS curve | Upper 4,665 3.72 $1,406.5 $116.3 | $1,290.3
Lower 0 0.00 $0.0 $53.9 -$53.9
Central 2,332 1.86 $614.3 $85.1 $529.2
Figure 4.2: Low level MEPS effect ontotal electricity use (2018 -2030)

3,500

3,000

2,500

2,000

1,500

1,000

Total Australian Pool Filtration Energy Use (GWh)

[,
O
S

2018

mmm Energy Use under policy scenario mmm Energy Saving due to Policy

2019

2020

2021 2022

. [
0 | | e m N

2023

2025

2024
Year

% Energy Saving (RH Scale)

2026

2027

2028

2029

2030

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Percentage of Energy Saving due to Policy

Analysis by E3 estimates that there are net benefits from introducing low level MEPS and
mandatory ERLSs for pool pumps. The central estimate in Table 4.2 shows total consumer
net benefits of $529.2 million over the forecast period from 2018 to 2030, with a reduction
in greenhouse gas emissionof 1.86 million tonnes of CO2 equivalent and electricity
savings of2,332 GWh. A low level MEPS would have a marginal effect onthe market and,
assuch, the benefits of reducing market barriers and externalities are limited.

Figure 4.3 showsthe concentration of pool pump sales by wattage and star rating index.
The top line in the graph represents a high level MEPS and the bottom linerepresents a
low level MEPS. Pumps below the lines would be removed from the market if such a
MEPS was introduced.
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Figure 4.3: Low level and highlevel MEPS curve for pool pump scope
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E3 considers that a low level MEPS and mandatory labellinghave value but would not do
enough to reduce market barriers, because most single speed pumps would remain on the
market.

Medium level MEPS and labelling

A medium level MEPS would provide greater benefits than a low level MEPS andthese
benefits would be shared byconsumers and the wider community . This policy option
would remove around 50 per cent of the least efficient pool pumps from the market from
2018 to 2030.

Large manufacturers, who market a wide range of pool pumps of different types and
technologies, would be able to adapt to a medium level MEPS, as long as they are given
sufficient time to adjust production schedules and product ranges ahead of the start date.

Small manufacturers would have greater difficulty. They may produce only single speed
pumps and may need more time to develop higherefficiency pumps and bring these to
market. The effect of a medium level MEPS on small manufacturers would depend on the
capacity of these businessedo adjust, the time frame for the introduction of the new
regulation, and the scope and coverage of the MEPS regulation.

Therefore, E3 has modelled the medium level MEPS option with a step change from low
level MEPS. Stakeholders generally supportedthis MEPS approach for pool pumps. At its
31 October 2017 meeting, PIAG member agreed that a low level MEPS that factors in pump
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wattage size (more electricity use allowed for bigger pumps) would be the most appropriate
starting point for the introduction of MEPS with a transition to a medium level MEPStwo
yearslater. Public consultation was undertaken on the proposed regulations and no
objections were received. Section 5.2 contains more information about the proposed
transition timeline.

Cost benefit analysis

The central estimate contained in the cost benefit analysisof medium level MEPS with
mandatory labelling shows total consumer net benefits of $658.4 million over the forecast
period 2018 to 2030. Electricity savings of 2,767 GWh and geenhouse emissions
reductions of 2.21 million tonnes are forecastover the same period. Refer to Table 4.3 and
Figure 4.4.

Table 4.3: Low i Medium level MEPS cost  -benefit analysis (2018  -2030)

AUSTRALIA Discount rate AUS 7 per cent
- Emission
Eéiztgmty reduction Total Total Cost gs;efit
cumulative (cumulative | benefits (NPV, NPV
Policy Option: Low level E;\IIJVhL{c 9630 Mt to (NPV, $M) | $M) §$M '
MEPS curve 2020 and 02030) | 5030) )
Medium Level MEPS [0 5,399 430 | $1,627.0 $1211 | $1,505.9
curve 2022

Lower 135 0.11 $87.0 $59.1 $27.9
Central 2,767 2.21 $748.6 $90.1| $658.4

Figure 4. 4: Low 1 Medium level MEPS effect on electricity use (2018 -2030)
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A low to medium level MEPS would increase the energy efficiency of pool pumps usel in
Australia substantially, while reducing externalities, such as peak load on the electricity
network . Thesebenefits are not included in thi s cost benefit analysis.

In addition to having a positive net present value, alow to medium level MEPS would deal
directly with market barriers, such as split incentives, that are limiting the uptake of
energy efficient pumps by consumers.
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E3 considers that alow to medium level MEPS with mandatory labelling would remove
most of the least efficient pool pumps from the market. It would reduce the major market
barriers (externalities and split incentives) affecting the purchase of more energy efiicient
pool pumps and it would avoid the problems associated with high level MEPS.

High level MEPS and labelling

A high level MEPS would largely align with the US pool pump standard . The US
Department of Energy (DOE) will introduce national energy efficiency performance
standards for pool pumps, along with a national test method. The USwill introduce a lower
MEPS requirement for smaller pumps and a higher MEPS requirement for larger pumps.
This would allow some small, single speed models to remain in the market, for at least the
initial rulemaking round. TWG members generally considered that the weighted energy
factor, combined with a scope that captures predominately filtration pool pumps, would be
sufficient to allow the necessarysingle speed pumps to remain in the market.

On the information available to E3, no single speed pump would be able to meet a high
level MEPS. As a result, the high level MEPS and mandatory labelling option would
remove all single speed pumps within scope from the market. All market barriers and
externalities, within the scope of the change,would also be removed under this option.
However, there would be major consequencesin the swimming pool industry from
removing all single speed pumps.

Most stakeholders do not support removing all single speed pumps from the market. Only
two submissionsto the consultation RIS suggested that a high level MEPS or a medium b
high level MEPS would be appopriate. No PIAG or TWG member supported a high level
MEPS.

Cost benefit analysis

Analysis by E3 estimates that there are net benefits from introducing high level MEPS. The
central estimate in Table 4.4 shows total consumer net benefits of $1506.6 million over the
forecast period from 2018 to 2030. This policy option would remove around 60 per cent of
the least efficient pool pumps from the market, including all single speed pool pumps
within the recommended scope, savingaround 7,066 GWh of electricity and reducing
emissions by 5.63 Mt to 2030. The yearly electricity savings to 2030 are shown in

Figure 4.5.
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Table 4.4:

High level MEPS cost

AUSTRALIA

-benefit analysis (2018

-2030)

Policy Option: High

Level MEPS

Discount rate AUS 7 per cent
Emission Net
EIectr|C|ty saved reductloq Total _ Total Cost Benefit
(cumulative (cumulative | benefits (NPV, $M) (NPV
GWh to 2030) Mt to (NPV, $M) ' $M) '
2030)
Upper 10,126 8.09 $3,136.3 $454.2 | $2,682.2
Lower 4,007 3.18 $1,280.0 $390.1 $890.0
Central 7,066 5.63 $1,928.7 $422.1| $1,506.6

Figure 4. 5: High level MEPS
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A high level MEPS would have the largest energy efficiency benefits, but it would also have
indirect costs that are not captured by the cost benefit analysis. A high level MEPS would
remove all single speed pumps within scope, from the market . This would affect small
businesses that sell a limited range of single speed pumpsremove a range of pumps used
for solar heating, and undermine the market for variable frequency drives (VFDs) and the
growing automated pool servicesmarket. Figure 4.6 shows the poolpumps removed from
the market by a high level MEPS, compared with the effect of a medium level MEPS.

A VFD is an adjustable speed device that can be attached to a single speed pump to control

its speed and thereby, improve its energy efficiency. These deices have been in the

Australian market since around 2010. A report for E3 on VFDs,43 modelled the effect of
MEPS on the market for VFDs for use with pool pump s. The report found that the market

for VFDs has grown with consumers seeking energy and cost savigs and rebates for

specific VFD products. In particular, two Queensland electricity retails i Energex and

43 VVFDs and single speedpool pumps i markets characteristics and modelling impacts, EnergyConsult,
21 November 2017.

E3 RIS T Swimming pool pumps

40



Ergon Energy - offered rebates to encourage the installation of variable speed pool pumps
More recently, there has been growthin VFD salesas third party providers offer combined
VFD and pool automation services. These services range from whole of pool management
systems including a retail electricity provider, to self-managed, app controlled devices.
The third party services cannot be provided if VFDs are not available. The controller unit in
variable speed pumps are locked by the manufacturer and cannot be accessed by third

parties.
Figure 4.6 : Medium and high  level M EPS curve for pool pump scope
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