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[bookmark: _Toc286572080][bookmark: _Toc286931506]EXECUTIVE SUMMARY
The Institute for Sustainable Futures (ISF) at the University of Technology Sydney, undertook a review of the environmental effects of the Water Efficiency Labelling and Standards (WELS) Scheme on behalf of the Australian Government Department of the Environment.
The review analysed several facets of the Scheme, including:
· the interactions between WELS and other urban water policies
· changes in the products registered and sold since the commencement of WELS
· changes in water consumption since the commencement of WELS
· energy, greenhouse and household bill impacts associated with reduced water consumption
An extensive policy review was performed to identify interactions between the WELS Scheme and other complementary urban water policies. The analysis confirmed that the WELS Scheme has formed a central reference for urban water policy in Australia, with a total of 32 reviewed policies referencing WELS, including 20 water efficiency programs, 4 energy efficiency programs, 6 building codes, regulations and rating schemes, and 3 tenancy laws. 
The analysis of product registrations found a consistent shift and convergence across all product categories toward more efficient products. 
This trend was confirmed through analysis of sales tracking data and interviews with product providers and suppliers, notwithstanding a recent levelling off of sales-weighted efficiency improvements in recent years.
Detailed modelling was then performed to estimate household water savings arising from efficiency improvements since the commencement of WELS. This included detailed end use modelling to construct a ‘bottom up’ model of how individual water appliances consume water, and appliance cohort component stock modelling to identify how historical and future shifts in sales translate to overall water consumption reductions over time owing to the incremental replacement of appliance stock.
The analysis estimated a total of 70 gigalitres per annum in water savings have already been achieved by 2013, owing to changes in appliance water intensities since the commencement of WELS. These water savings are expected to increase considerably in future years to 204 GL per annum by 2030 as the appliance stock mix is slowly replaced with more efficient models.
Importantly, the analysis removed water savings that were already ‘in the pipeline’ prior to the commencement of WELS owing to existing regulations and historical purchasing preference changes. Despite considerable baseline savings, the analysis found the WELS Scheme and a range of complementary policies have approximately doubled the reductions that would have otherwise been projected. This ‘deepening’ of water savings following the commencement of the WELS Scheme is shown clearly in Figure ES-1.

Figure ES‑1 - Estimated household water savings since the commencement of the WELS Scheme
Analyses were then performed to estimate how the water efficiency improvements translated to energy, greenhouse gas and household bill reductions. The analysis found an estimated cumulative greenhouse gas emission reduction of 46 megatonnes CO2 equivalent by 2030, and an estimated financial benefit to all households of $520 million in 2013, set to rise to $2 billion per annum by 2030 based on current energy and water price projections, as shown in Table ES‑1.
[bookmark: _Ref286572529][bookmark: _Toc286572332][bookmark: _Toc286931483]Table ES‑1 - Snapshot of estimated water savings, GHG reductions and bill savings
	
	2013
	2021
	2030

	Annual water savings [GL/a]
	70 
	147
	204

	Cumulative GHG reduction [MT CO2-e]
	5.5
	 20.4
	 46.4

	Annual total household utility bill savings [$m/a]
	520
	1,390
	2,063
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[bookmark: _Toc286931507]INTRODUCTION
In April 2014, the Institute for Sustainable Futures, part of the University of Technology Sydney, was commissioned by the Australian Government Department of the Environment (DoE) to undertake an analysis of the environmental effects of the Water Efficiency Labelling and Standards (WELS) Scheme. Specifically, the brief requested estimates of the changes in household water consumption and greenhouse gas (GHG) emissions since the commencement of the WELS Scheme. This report presents the methodology and findings of analysis to estimating these impacts. 
The WELS Scheme was designed to reduce water consumption by regulating the sale of basic plumbing products, sanitary ware and water-using appliances to both:
· improve levels of water efficiency, and 
· provide consumers with information on product water intensity. 
The WELS Scheme interacts with a complex urban water management environment that is influenced by a mix of: government policy and regulations; community awareness and expectations; utility planning, pricing and programs; sustainability drivers; and climate. Accordingly, the water savings since the commencement of WELS are not attributed to WELS exclusively, but rather understood as a consequence of a broad mix of actions in the urban water environment of which WELS has been a central part.
[bookmark: _Toc286931508]Objectives	
The objectives of this study were to:
· characterize the changes in products registered in the WELS database since the Scheme’s inception
· quantify changes in household water consumption related to residential appliances over the life of WELS
· estimate energy, GHG, and household bill reductions associated with the changes in household water consumption
· explore the role of WELS in influencing the above changes 
[bookmark: _Toc286931509]Scope
The study involved:
· analysis of the interactions between WELS and other urban water policy and planning instruments, including a literature review of water and energy efficiency programs, building regulations and rating schemes, and tenancy codes
· analysis of the WELS database to determine key trends in product registrations
· primary and secondary sales data collection to determine changes in product sales by WELS rating
· numerical modelling of water consumption by domestic end use and associated energy, GHG and household bill impacts
[bookmark: _Toc286931510]Outline of this report
The outline of this report is shown in Figure 1‑1. Following the introduction, section 2 describes the background and coverage of WELS. Section 3 summarises analysis of Interactions between the WELS Scheme and other complementary policy and planning instruments. Section 4 discusses changes in the products registered under WELS while Section 5 analyses their translation to shifts in product sales. The product registrations and sales are then used to model water consumption impacts in section 6, followed by analyses of the corresponding energy, GHG and household bill reductions associated with those changes in section 7 and 8. The study conclusions are presented in section 9.


[bookmark: _Ref394322315][bookmark: _Toc286931428]Figure 1‑1 Report outline



[bookmark: _Toc286931511]THE WATER EFFICIENCY LABELLING AND STANDARDS SCHEME
The WELS Scheme was introduced in 2005 with the principal objectives of:
· conserving water supplies by reducing water consumption
· providing information for purchasers of water-use and water-saving products
· promoting the adoption of efficient and effective water-use and water-saving technologies
The Scheme requires common water-using devices including taps, showers, flow controllers, toilets, urinals, clothes washing machines (and water-using clothes dryers) and dishwashers to be registered under the Scheme. WELS is administered by the Australian Government Department of the Environment in partnership with the State and Territory governments. It is legislated through the acts shown in Figure 2‑1 together with complementary legislation enacted by the States and Territories to ensure national coverage.


 (
Product-specific standards
Showers, tap equipment, flow controllers, lavatory equipment, urinal equipment, dishwashers, clothes washing machines and, clothes dryers
) (
WELS Standard AS/NZS6400:2005 Water Efficient Products
)


[bookmark: _Ref394322299][bookmark: _Toc286931429]Figure 2‑1 Overview of WELS legislative framework

To be registered, products must meet AS/NZS6400:2005 Water-efficient products—Rating and labelling. Depending on its level of efficiency and other measures of performance, a product is rated between 0 and 6 stars and assigned a label that must be displayed at the point of sale to enable consumers to judge the relative water efficiency of a product. To achieve a WELS rating, products must also meet specific performance standards, details of which are available at http://www.waterrating.gov.au/industry/regulations-standards. Product ratings are outlined in section 2.3.
By providing readily understandable information that enables consumers to compare models on the basis of relative (and absolute) water efficiency, WELS influences the choice of models installed, and hence the water consumption associated with the corresponding end use. It may also be argued that a proportion of the water savings achieved by demand management policies and programs that are linked to or reference WELS such as some rebate schemes and building regulations are attributable to the Scheme.
[bookmark: _Toc286931512]History
The origins of WELS can be traced back to 1988 when a voluntary water efficiency scheme was established and administered by Melbourne Metropolitan Board of Works before being taken over by Sydney Water (Guest 2010, p 11). In 1999 administration of the National Water Conservation Rating and Labelling Scheme was handed to the Water Services Association of Australia (WSAA). It was reported that this voluntary scheme was not effective in achieving significant water savings, as only a small proportion of available models were labelled (Wilkenfeld and Associates 2004). With widespread support from industry for a mandatory water efficiency labelling scheme, WELS replaced the voluntary scheme in 2005. 
WELS required all products imported or manufactured after 1 July 2006 to be registered and labelled before being sold with the following grace period arrangements for products imported or manufactured prior to 1 July 2006:
· unlabelled tap ware, showers, lavatory and urinal equipment permitted to be retailed until end 2006
· unlabelled dishwashers and clothes washers permitted to be sold from manufacture/import until end 2007
In 2013 product registration arrangements under WELS were changed in response to an independent review of the WELS scheme conducted in 2010. 2013 also marked the introduction of mandatory registration for flow controllers, which until November of that year had only been subject to a voluntary system.
[bookmark: _Toc286931513]Product Registration
WELS requires all products imported or manufactured since 1 July 2006 to be registered and labelled before they are sold. Products could previously be registered under family groups for five years. The registration and fees determination of 2013 changed the arrangements such that products now have to be registered individually and registration lasts for one year only. If the Minister makes a change to the WELS Standard that affects the registration of a product, it needs to be re-registered (WELS Regulator, 2008).
[bookmark: _Ref391970210][bookmark: _Toc286931514]Star Ratings
The current WELS star ratings detailed in AS/NZS 6400 are summarised in Table 2‑1. Currently showers can only be rated as high as three stars, but the standards allow for categorization by flow rate within the 3 star band, which is planned to be converted to higher star ratings once a ‘force of spray’ test is incorporated into AS/NZS 3662 and/or AS/NZS 6400. The 5 star rating for toilets is currently available only to equipment that has an average flush of not more than 3.3 litres and incorporates an integrated hand basin. The water consumption figures for 6 star ratings for toilets are indicative only as the rating is not currently available as explained below. Zero star ratings are assigned to taps, showers and urinals that fail performance requirements. 
Minimum water efficiency standards
In addition to providing water efficiency ratings, WELS stipulates minimum water efficiency standards for a number of products as well as making references to other standards that enforce some form of minimum water efficiency standard. For toilets WELS prescribes a maximum average flush volume of 5.5 L (assuming one full flush to every four half flushes). It also requires adherence with AS/NZS 1172.2, which specifies acceptable cistern-pan models and corresponding minimum and maximum flush volumes in Table 2‑1. The acceptable classes of toilets according to AS/NZS 1172.2 include:
· Single flush toilets – 6 litre and 4 litre classes
· Dual flush toilets – 6/3 litre and 4.5/3 litre classes
· Replacement cisterns to match pre-installed pans – 9/4.5 litre
The acceptable range for the average flush volume of 9/4.5 litre toilets is 4.5 - 5.5 litres per flush. However under WELS a 2 star toilet cannot have an average flush volume of more than 4.5 litres per flush, effectively excluding 2 star toilets from the market. There are also no 6 star toilets available due to the lack of overlap between WELS and AS 1172.2. The range of acceptable flush volumes for 4.5/3 litre toilets is 3.1 - 3.5 litres per flush, but to achieve a 6 star WELS rating, a toilet must not have an average flush volume of more than 2.5 litres per flush.
To obtain a WELS rating, urinals must satisfy AS/NZS 3500.1, which requires a maximum flush volume of 2.5 litres for a single stall or 600mm wall equivalent. Minimum water efficiency standards were introduced for clothes washing machines in 2011 whereby machines with a capacity of 5kg or more must meet a water efficiency star rating of at least 3 stars and machines with a capacity of less than 5kg must achieve a rating of at least 2.5 stars. Minimum water efficiency standards that apply to WELS products are summarised in Table 2‑2.
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[bookmark: _Ref394322421][bookmark: _Ref394322416][bookmark: _Toc286931484]Table 2‑1 - Current WELS ratings
	Product type
	Unit of Measure
	0
	1
	2
	3
	4
	5
	6

	Taps and flow controllers
	L/min
	>16
	12 to 16
	9 to 12
	7.5 to 9
	6 to 7.5
	4.5 to 6
	<4.5

	Toilets
	
	
	
	
	
	
	
	

	Full Flush
	L/flush
	N/A
	<9.5
	<9.5
	<6.5
	<4.7
	<4.7
	<4.7

	Half Flush
	L/flush
	N/A
	<4.5
	<4.5
	<3.5
	<3.2
	-
	-

	Average Flush
	L/flush
	N/A
	<5.5
	<4.5
	<4.0
	<3.5
	<3.0
	<2.5

	Urinals
	L/single stall or L/600 mm width of continuous wall
	> 2.5 L serving single stall or > 4.0 L for two stalls or wall equivalent OR 
OR having a flushing control mechanism that flushes more than two stalls or equivalent width of continuous wall
	< 4.0 L serving two or more stalls or wall equivalent, AND conscious, demand-driven or smart-demand operation

	< 2.5 AND conscious, demand-driven or smart-demand operation
	< 2.0 AND conscious, demand-driven or smart-demand operation
	< 1.5 AND smart- demand operation
	< 1.5 AND smart- demand operation
	< 1.0 AND smart- demand operation with a urine- sensing device

	Clothes washing machines
	  Rating rounded down to nearest half star 


	Dishwashers
	

	
	
	0
	1
	2
	3
	(a)
	(b)
	(b)

	Showers
	L/min
	>16
	12 to 16
	9 to 12
	7.5 to 9
	6 to 7.5
	4.5 to 6
	4.5 to 6


 Where WC = water consumption of the model in litres; BWC = base water consumption = 2.5 + P × 1.6; P = number of place settings of the dishwasher; WRF = water reduction factor per additional star (17.5%) = 0.175.
 Having an activation device with a sensitivity field not greater than 300 mm from the front of the urinal. 	

[bookmark: _Ref303350695][bookmark: _Ref303350711][bookmark: _Toc286931485]Table 2‑2 WELS and other minimum water efficiency standards
	Category
	Product
	WELS minimum standards
	Other minimum standards

	Plumbing products
	Showers
	Under consideration
	Plumbing codes and regulations (refer to section 3.5)

	
	Tapware
	Under consideration
	

	
	Flow controllers
	Under consideration
	

	Sanitary ware
	Toilets 
	Full flush < 9.5 L, half flush < 4.5 L, average flush volume < 5.5 L
	Table 4.1 in AS/NZS 1172.2.
Plumbing codes and regulations

	
	Urinals
	
	< 2.5 L for each single stall or each 600 mm length of continuous urinal wall (AS/NZS 3500.1)

	Whitegoods
	Clothes washing machines
	3 stars for > 5 kg machines
2.5 stars for < 5 kg machines
	

	
	Dishwashers
	Under consideration
	



Amendments
There have been some minor changes made to the ratings since the original AS/NZS 6400 was released. The first amendment was made in May 2006 and changed the upper limits to full, half and average flush volumes to an average flush range. In December 2006 (Amendment 3), the toilet ratings were switched back to the original specification. Amendment 5 from June 2011 introduced the minimum standard for clothes washing machines described earlier.

[bookmark: _Ref266459387][bookmark: _Toc286931515][bookmark: _Ref266362605]INTERACTION WITH URBAN WATER PLANNING AND POLICY
The WELS Scheme was introduced in mid-2006 at the peak of one of the worst droughts in Australian recorded history. The ‘Millennium’ drought impacted most regions of Australia to varying degrees and lasted for over a decade. As governments and water utilities sought to secure water supplies, demand management measures and instruments became integral components of the urban water planning landscape. 
WELS was introduced nationally by the Australian Government in collaboration with the State governments to facilitate the shift from inefficient to efficient water-using fixtures and appliances. The mechanism for achieving this was to inform consumers and encourage, or in some cases mandate, better efficiency standards. By establishing a nationally recognized set of standards, it has also provided a mechanism by which state authorities and water utilities can encourage, even accelerate uptake of efficient products through building codes and water efficiency programs.
As depicted in Figure 3‑1, the influence of the WELS Scheme on the widespread decline in urban water consumption observed across Australia is inextricably linked to the various demand management measures and instruments implemented by government and water utilities alike. This section outlines the context within which WELS has operated, describing various forms of demand management that have helped to reduce both behavioural and structural household water demand.



[bookmark: _Ref393976263][bookmark: _Toc286931430]Figure 3‑1 Influences to household water consumption
[bookmark: _Toc286931516]Water Restrictions and Public Awareness Campaigns
Broad-based demand management in the form of water restrictions and consumer/community awareness campaigns have proven highly effective in curbing demand, primarily in the residential sector, by changing water use behaviours and habits. Water restrictions target discretionary outdoor water usage by prohibiting certain forms and times of use, typically becoming more stringent with increasing scarcity. Public awareness campaigns have taken various forms including information on domestic water saving measures, publishing current consumption and water supply levels, and setting usage targets.
Public awareness campaigns on water efficiency have had a long history in Australia. However, restrictions and public campaigns were introduced at similar times by utilities across the country as they moved to secure supplies during the drought, making it difficult to separate their effects on water consumption. Nonetheless, their combined effect significantly reduced both peak and overall demand in both the residential and non-residential sectors. And while discretionary outdoor use was an easy target of these measures (and was the explicit focus of restrictions), research has shown that householders also responded by changing indoor usage patterns including:
· turning off taps when brushing teeth
· using toilet half flush more frequently
· only using the washing machine for a full load
· taking shorter showers
· checking for leaks and fixing leaking taps
Beatty et al. (2011) estimated indoor water use reductions of more than 40% in response to drought and restrictions across the Sydney Water supply zone. The analysis reportedly controlled for Sydney Water’s active demand management programs, and the impacts of building regulations (BASIX) and WELS, thus the reductions should reflect the effects of behaviour change alone. 
While restrictions have largely been lifted or pared back since 2010, their effects have been lasting, to the extent that levels of bounce back observed following the lifting of restrictions in the past have not occurred this time around. While this suppression of bounce back can be attributed to permanent shifts in outdoor and indoor water use behaviour, it is compounded by the reductions in structural demand achieved by water efficiency programs and regulations (discussed below) and the WELS Scheme. 
[bookmark: _Toc286931517]Utility pricing
Significant increases in both water and energy pricing have occurred in the 2000s and will have affected the residential sector water demand in different ways. Due to the presence of restrictions and the fact that the volumetric component of water bills is relatively small in most jurisdictions and that water bills are typically read on 3 monthly cycles (creating a lag between demand and paying for water), rises in water prices have had a limited impact on domestic water consumption. A price elasticity analysis conducted by Sydney Water for the period 2004 to 2009 (during the Millennium drought) found that a 10% increase in price would produce a 1.1% reduction in long-term household consumption (Abrams et al 2011). The 16% reduction already achieved by level 2 restrictions had left little scope for further reductions in discretionary use. 
More recently energy prices have risen contributing to a reduction in energy demand, which may also translate to reductions in hot water demand. However, research linking water use and energy consumption is relatively new (Kenway et al, 2011; Fyfe et al, 2011) and the extent to which energy prices influence hot water usage has not yet been fully explored.
[bookmark: _Toc286931518]Water efficiency programs
Water efficiency programs have been used by water utilities and government bodies to reduce both indoor and outdoor water usage in the residential sector (as well as non-residential and non-revenue water) in most jurisdictions across Australia. They have taken various forms including giveaways, rebates, exchanges and home audits and retrofits. Although some water efficiency programs were in place in the 1990s, such as Kalgoorlie-Boulder Water Efficiency Program and Rous Regional Demand Management Strategy, pro-active water efficiency was not implemented at a significant scale until the Sydney Water Corporation commenced water efficiency initiatives in 1999.
Table 3‑1 provides details on the major indoor residential water efficiency programs that have been implemented around Australia. The table is not exhaustive as it covers only major metropolitan utilities, but aims to illustrate the form, timing and scale of programs that have been in operation since the WELS Scheme came into force. Several of these programs involve 100,000s of inefficient products being replaced by products of a standard equivalent to WELS 3 stars or higher. In a number of jurisdictions the savings of these products have been measured through ex-post statistical evaluation (Turner et al, 2014).

[bookmark: _Ref394072893][bookmark: _Toc286931486]Table 3‑1 - Water efficiency programs in major metropolitan centres and their links to WELS
	Scheme
	Description
	Years Active
	Participants
	WELS Reference

	WaterFix (Sydney Water)
	Households were provided with the opportunity to have a qualified plumber install a new 3 star-rated water efficient showerhead, tap flow regulators, toilet cistern flush arrestor for single flush toilets and to repair minor leaks. Savings of 20.9 kL/hh/a were measured through evaluation (Turner et al, 2005). The WaterFix service changed from July 2011 to a cost-recovery model, merging the original WaterFix and Toilet Replacement Programs. Now the service offers tap and toilet leak repairs and installation of 3-star showerheads, 4-star dual flush toilets and 3-star flow regulating aerators or 4-star in-body flow regulators.
	1999 - ongoing
	485,211
	WELS 3-star showerheads, WELS 4-star dual flush toilets, WELS 3-star flow regulating aerators, WELS 4-star in-body flow regulators (Sydney Water, 2013) 

	Dual Flush Toilet Rebate (Sydney Water)
	A $200 rebate was given to households replacing a single flush toilet with a 4 star-rated or higher dual flush toilet, as part of the NSW Government's Climate Change Fund.
	2010 - 2011
	6,954
	WELS 4-star dual flush toilets

	Washing Machine Rebate (Sydney Water)
	Sydney water offered customers a $150 rebate for buying a water efficient washing machine, initially commencing in 2006 with rebates for 4 star-rated washing machines, which was subsequently modified to 4.5 star-rated and eventually in 2010 to 5 star-rated machines. Estimated saving of 18 kL/hh/a.
	2006 - 2010
	186,634
	WELS 4 to 5-star washing machines

	Toilet Replacement Service (Sydney Water)
	The toilet replacement service enabled householders to replace existing single flush toilets with a choice of three new 4 star-rated dual flush toilets with prices starting from $330. Estimated saving 23 kL/hh/a.
	2008 - 2011
	28,224
	WELS 4-star toilets

	Showerhead Exchange Program (Hunter Water)
	In partnership with local councils, Hunter Water Corporation initiated a showerhead exchange program where participants can swap their old inefficient showerheads with WELS 3 star-rated or above rated showerheads
	2010 - ongoing
	5,641 (as of 2012)
	WELS 3-star showerheads

	Toilet Replacement Program (Hunter Water)
	The toilet replacement program offered rebates for households to replace their existing inefficient single-flush toilets with WELS 4-star rated toilets
	2010 - 2011
	1,773 
	WELS 4-star toilets

	Home Retrofit Program (Hunter Water)
	The Home Retrofit Program offered a household audit of selected fixtures and fittings, installation of tap aerators and showerheads
	2010 - 2012
	2,186
	WELS 3-star showerheads

	WaterSmart (ACT)
	The WaterSmart Homes residential indoor water tune-up was a program that subsidised the cost of a plumber coming to a participant house to fix leaks and install a 3-star showerhead, up to two tap aerators and a cistern flush arrestor. Households paid $30 for the cost of the visit and one 3-star showerhead, ($22 for each additional showerhead).
	2004 - 2007
	7,260
	WELS 3-star showerheads

	ToiletSmart (ACT)
	The ToiletSmart program assists homeowners holding pensioner concession status to a 4-star toilet free of charge. ToiletSmart Plus water saving options including WELS rated showerheads are available at a reduced price to households who have accepted a ToiletSmart upgrade
	2008 - ongoing
	7,179 (as of September 2012)
	WELS 4-star toilets, WELS 3-star showerheads

	Home WaterWise Service (South East Queensland)
	The service involved a licensed plumber visiting homes to install a range of water saving devices and provide advice on water saving strategies. It included: installation of a 3-star rated efficient showerhead, installation of water efficient aerators on bathroom and kitchen taps, fixing of up to three leaking taps, installation of cistern weights in single flush toilets and where requested the option to have up to two additional 3 star rated showerheads installed for an extra cost. In addition personalised advice was provided on more ways to save water around the home and provision of education tools.
	2006- 2008
	228,564
	WELS 3-star showerheads 

	Living Victoria Water Rebate Program (Victoria)
	Rebates have been provided in Victoria for a number of years. Rebates are limited to one per household except for the showerhead exchange, which is limited to two. Rebates include WELS related products such as: 5-star rated WELS/4 star energy rated washing machines (finished in June 2012), replacement of single flush or less efficient dual-flush toilets, exchange of inefficient showerhead for 3-star rated showerheads.
	2011 - 2015
	
	WELS 5-star clothes washing machines, WELS 3-star dual flush toilets, WELS 3-star showers (DEPI, 2012)

	Retailer Showerhead Exchange Programs (Melbourne)
	Program run by all 3 Melbourne retailers (Yarra Valley Water-YVW, South East Water-SEW, City West Water-CWW). It allows residential customers to exchange their old showerheads for free 3-star rated water efficient showerheads by taking their old showerheads and latest water bill into approved collection points such as water retailer offices, council locations, Australia Post outlets and Bunnings Warehouse outlets. Some retailers also require participants to sign an agreement to surrender any greenhouse gas (GHG) abatement credit that may arise from installing the showerhead. This potentially allows the retailer to collect carbon credits from the reduction of energy consumption and GHG associated with the reduced shower water heating load.
	2006 - ongoing
	454,178
	WELS 3-star showerheads

	Retailer Toilet Replacement Program (Melbourne)
	Program run by all 3 Melbourne retailers (YVW, SEW, CWW). Prices start at $284 (including $100 Living Victoria Water Rebate) which includes removal and recycling of old units and standard installation of a new 4-star or 5-star toilet by a qualified plumber. Partnership with Select Solutions using Caroma toilets.
	YVW in 2009, SEW to June 2012, CWW in July 2009
	13,680

	WELS 4-star dual flush toilet

	Geelong Showerhead Exchange Program (Barwon Water)
	Barwon Water's showerhead exchange program offers the free exchange of an inefficient showerhead for an efficient 3-star rated showerhead. 
	2008 - ongoing
	3,870 (as of 2011)
	WELS 3-star showerheads

	Waterwise Rebate Program (WA)
	In 2003, the Waterwise rebate program was launched to encourage the uptake of efficient appliances by the WA government. The program which closed in 2009, offered rebates on: bores ($300), 4.5-star washing machines ($150) , showerheads, flow regulators ($20), rainwater tanks ($600), greywater systems ($500), aerobic treatment units, soil wetting agents, tap timers, swimming pool covers ($200), waterwise irrigation systems ($300), sub surface irrigation rolls ($10), rain sensors ($20) and garden assessment ($30).
	2003 - 2009
	351,000
	WELS 4.5-star clothes washing machines, WELS 3-star showerheads

	Showerhead Swap (WA)
	A program available to residential customers and endorsed Waterwise Councils in Perth. Participants exchanged up to two of their showerheads for free efficient models. The most recent water bill was required. Showerheads could be exchanged at local Bunnings stores and eligibility included rental properties.
	February 2011 - April 2013
	124,000
	WELS 3-star showerheads

	Toilets to Go (WA)
	Water Corporation has partnered with Select Solutions and Caroma to provide households (and businesses) with the chance to swap single flush toilets with 4-star dual flush toilets for a reduced cost. A choice of 3 toilets are available at a cost of $438, $579 and $676 including installation fees.
	
	
	WELS 4-star toilets

	Pensioner Retrofit Program (WA)
	A free retrofit program available for pensioners in a selection of Perth suburbs. The program involved a plumber visiting the house, repairing leaking toilet cisterns and taps by replacing valves/washers (not replacement of taps or pipes), retrofitting 3-star showerheads and retrofitting up to four 4-star tap aerators to sinks where required. The service was available until June 2013 or until 4,000 pensioners have been signed up to the program.  
	2012 to June 2013
	Program run until June 2013 or until 4,000 participants signed up
	WELS 3-star showerheads and WELS 4-star tap aerators 

	Waterwise Retrofits for Community Facilities (WA)
	Free program for not-for-profit organisations and shared community facilities in Perth and Mandurah to receive a site audit, leak repairs, supply and installation aerators on sink and basin taps, water efficient showerheads, and dual flush toilet suites.
	Current
	
	4 star WELS rated tap aerators, WELS 3-star showerheads, WELS 4-star dual flush toilets

	H2ome Rebate Scheme (SA)
	The H2ome Rebate Scheme was launched by the South Australian Government to encourage domestic water savings. The rebate scheme provided households with incentives to purchase a range of water saving products and appliances, including toilets, showerheads and washing machines
	2007 - 2012
	268,772 rebates
	WELS 3-star showerheads, WELS 3-star dual flush toilets, WELS 4.5-star washing machines


[bookmark: _Ref267899639]
Although it is now difficult to ascertain the extent to which these programs referenced WELS in their water efficiency programs historically, current documentation of the campaigns all use WELS ratings to classify the water efficient products that were/are offered under respective programs. WELS has thus become the universal basis for informing consumers and specifying product orders with suppliers. Prior to the introduction of the WELS Scheme, classification of water efficient products were based on flow rates/volumes and the WSAA “A” rating structure. 
Review coverage
Figure 3‑2 provides an indication of the reach and coverage of the efficiency programs given in Table 3‑1.

[bookmark: _Ref394073164][bookmark: _Toc286931431]Figure 3‑2 – Estimated coverage of reviewed efficiency programs
[bookmark: _Toc286931519]Energy Efficiency programs
As water efficiency programs declined following the easing of the Millennium drought, energy efficiency programs have begun to emerge as governments move to reduce greenhouse gas (GHG) emissions and assist low-income households manage recent sharp increases in electricity prices. One of the largest components of household energy bills is water heating, thus energy efficiency schemes have targeted inefficient showerheads to achieve low-cost energy savings. Together with previous water efficiency programs targeting showerheads, these programs have made considerable headway in accelerating the turnover of inefficient showerhead stock. Table 3‑2 lists the major energy efficiency programs that have been operating in Australia since the inception of WELS.
[bookmark: _Ref390968303][bookmark: _Toc286931520]Building Codes, Regulations and Rating SChemes
Building codes and regulations have played a key role in improving household water efficiency by recommending and in some cases mandating minimum water efficiency standards for plumbing products. An early example of this was the widespread switch to dual flush toilets amongst new and renovated dwellings, which was triggered when the national plumbing code mandated their installation in the 1980s. In NSW the Building Sustainability Index (BASIX) mandates minimum water and energy (GHG) standards for new dwellings and renovations through a planning certification process. It sets performance-based targets for water efficiency against which designs are assessed to obtain certification. The assessment credits higher water efficiency scores for designs incorporating higher WELS-rated products. There are also a number of high-profile voluntary urban development and building sustainability rating schemes that encourage installation of water efficient plumbing fixtures. Table 3‑3 summarises current building codes, regulations and rating systems across Australia that make reference to water efficiency. 
[bookmark: _Toc286931521]Mandatory Point of Sale Disclosure and Tenancy Laws
Another feature in the water efficiency policy landscape has been laws that promote general improvement in the water efficiency of housing stock by mandating disclosure of dwelling performance at the point of sale and requiring landlords to install water-efficient fixtures before they can pass on the variable usage charges of water bills to their tenants. Mandatory disclosure regulation has been under consideration at state and federal levels since a 2009 Council of Australian Governments (COAG) communiqué proposed ‘the phase-in of mandatory disclosure of residential building energy, greenhouse and water performance at the time of sale or lease, commencing with energy efficiency by 2011’ (O’Leary 2012). Despite this, there are currently no active laws that mandate disclosure of dwelling water efficiency in Australia. In Queensland a form of mandatory disclosure called the Sustainability Declaration - a compulsory checklist of sustainability considerations, including water (efficiency), that had to be completed by the vendor when selling a house, townhouse or unit – was introduced in 2010, but was repealed in 2012. 
Despite being directed at social equity outcomes (affording tenants the opportunity to minimise their water consumption bills), tenancy laws relating to water efficiency (summarised in Table 3‑4) help to accelerate the turnover of inefficient plumbing fixtures.

[bookmark: _Ref394073471][bookmark: _Toc286931487]Table 3‑2 Energy efficiency programs in major metropolitan centres and their links to WELS
	Scheme
	Description
	Years Active
	Participants
	WELS Reference

	Energy Savings Scheme (NSW)
	The Energy Savings Scheme (ESS) provisions the creation of Energy Savings Certificates (ESC) which are created through approved energy saving activities, which are then redeemable to liable parties including electricity retailers who buy ESCs to meet their own obligations under the ESS. ESCs can be created with the installation of ultra low-flow showerheads to electric hot water systems, or electrically boosted solar or heat pump systems
	July 2009 to December 2011 (showerhead replacement)
	
	WELS 3-star showerheads

	Home Power Saver Program (NSW)
	The Home Power Savings Program (HPSP) was an initiative by the NSW Government to put downward pressure on the cost of living in the state by specifically targeting residential energy consumption in the low-income household sector. Participants in the HPSP scheme received a Power Savings Kit, which included WELS rated showerheads
	May 2010 - June 2012
	
	WELS 3-star showerheads

	Victorian Energy Efficiency Target (Victoria)
	The Victorian Energy Efficiency Target (VEET) scheme's purpose is to reduce greenhouse gas emissions and to encourage the efficient use of electricity and gas. Accredited energy savings activities, including the installation of efficient shower heads, can generate certificates (VEECs) which are redeemable to liable parties including electricity retailers who buy VEECs to meet their own obligations under the VEET.
	January 2009 - ongoing
	
	WELS 3-star showerheads

	Climate Smart Home Service (Queensland)
	The Climate Smart Home Service was a Queensland Government initiative that offered both structural and behavioural measures to Queensland households through a home energy assessment, installation of CFLs and efficient showerheads, and provision of a personal energy action plan. 
	2009 - 2012
	344,000
	WELS 3-star showerheads



[bookmark: _Ref394073492][bookmark: _Toc286931488]Table 3‑3 National and state building codes and regulations 
	Code/regulation/rating
	Description
	WELS Reference

	Queensland Development Code
	Part 4.1 - Sustainable Buildings of the Queensland Development Code stipulates that in new class 1 and class 2 buildings in areas serviced by a water service provider, showerheads, toilets and taps must all facilitate the efficient use of water.
	WELS 3-star showerheads, WELS 4-star toilets, WELS 3-star basin taps

	Building Code of Australia, Western Australia Addition
	New Class 1 residential buildings or Class 1 residential buildings being renovated, altered, extended, improved or repaired in Western Australia are required to comply with Volume Two of the Building Code of Australia, including the WA Addition for water use.
	WELS 3-star showerheads, WELS 4-star toilets, WELS 4-star basin taps

	ACT Water and Sewerage Regulation 2001
	The Water and Sewerage (Energy Efficient Hot-Water Systems) Legislation Amendment Bill 2009 enacted changes to the Water and Sewerage Regulation 2001 that requires each shower outlet connected to a newly installed or retrofitted efficient hot water system be fitted with a showerhead with maximum flow capacity of 9 litres per minute
	WELS 3-star showerheads

	BASIX (NSW)
	Performance based efficiency certification system, whereby certain targets in water and energy use must be met to receive BASIX certification which is required for development approval for new houses and units. According to BASIX information, a typical single dwelling design will meet the target for water conservation if it includes: showerheads, tap fittings and toilets with at least a 3A/3 star; a rainwater tank or alternative water supply for outdoor water use and toilet flushing and/or laundry.
	WELS  3-star showerheads, WELS 3-4-star toilets, WELS 3-star basin taps

	Green Star
	Voluntary environmental rating system used to evaluate the performance of building designs and construction. The rating system consists of 9 categories of rating tools which assess buildings or projects on management, indoor environmental quality, energy, transport, water, materials, land use & ecology, emissions and innovation. The installation of WELS rated fixtures and appliances are used as benchmarks for the performance rating of buildings
	WELS rated appliances and fixtures referenced as benchmarks in water efficiency performance ratings 

	NABERS
	The National Australian Built Environment Rating System is a system of frameworks used for rating offices, shopping centres, hotels, homes and data centres on their environmental performance. Buildings are given star ratings based on four performance areas: energy efficiency, water efficiency, waste management and indoor environment.
	WELS ratings given as reference for improving efficiency of water appliances and amenities

	EnviroDevelopment
	EnviroDevelopment is a voluntary branding scheme for developers to certify new residential, commercial and industrial developments as environmentally sustainable. The Water element of the certification requires reduced potable water use through efficiency and alternative sources. The criteria for efficiency include the use of fittings with a higher WELS rating than mandated through regulation. 
	WELS ratings used as the basis for assessing the water efficiency of fittings installed in a new development.


[bookmark: _Ref394073535][bookmark: _Toc286931489]Table 3‑4 Tenancy laws affecting water efficiency
	Scheme
	Description
	WELS Reference

	Residential Tenancies Regulation 2010 (NSW) 
	According to the NSW Residential Tenancies Regulation 2010, residential premises must meet prescribed water efficiency standards before tenants are required to pay water usage charges. The prescribed water efficiency standards are that all showerheads and taps must have a maximum flow rate of 9L/min, and that there must be no leaking fixtures on the premises at the commencement of the rental agreement.
	WELS 3 star-rated showerheads, WELS 3-star taps

	Residential Tenancies and Rooming Accommodation Regulation 2009 (Qld)
	The QLD Residential Tenancies and Rooming Accommodation Regulation 2009 guarantees that property lessors are only able to pass on full water consumption charges to tenants if the rental premises are water efficient, with minimum water efficient standards of 9L/min taps, and 9L/min showerheads required to be met for premises to be considered water efficient. The QLD regulation also gives minimum water efficient toilet standards of 6.5/3.5L/flush for dual flush toilets.
	WELS 3-star showerheads, WELS 3-star taps, WELS 3-star dual-flush toilets

	Residential Tenancies (Minimum Housing Standards) Amendment Bill 2011 (Not passed) (ACT)
	The ACT Residential Tenancies (Minimum Housing Standards) Amendment Bill 2011 proposed to implement amendments to the ACT Residential Tenancies Regulation that would require tenancies to meet minimum water and energy efficiency standards. Proposed water efficiency requirements were: maximum 9L/min showerheads, maximum 9L/min taps, and maximum 6.5/3.5L dual flush toilets. The proposed amendment was not passed through the ACT Legislative Assembly.
	

	Residential Tenancies Act 1997 (Vic) and Residential Tenancies Regulations 2006 (Vic) [amendments introduced by Residential Tenancies Amendment (Prescribed Rating for Replacement Water Appliances) Regulations 2014 (Vic) which will commence on 1 October 2014]
	The Act provides that, when a water appliance, fixture or fitting supplied by the landlord of rented premises (or caravan park owner) needs to be replaced, then the replacement needs to have at least the prescribed level of rating in a prescribed rating system.
The Act also provides that, if a tenant (or caravan resident) is arranging for urgent repairs to be carried out because the landlord (or caravan owner) will not do so, and the water appliance that needs to be replaced does not have at least a prescribed level of rating in a prescribed rating system, the tenant (or caravan resident) may replace it with an item that has a rating that is of or above a prescribed level of rating in a prescribed rating system.
From 1 October 2014, the prescribed level or rating in a prescribed rating system for the purposes of the Act will be a 3-star rating in the WELS Scheme, or a 2-star or 1-star rating in the WELS Scheme if, because of the age, nature or structure of the plumbing in the rented premises (or caravan), a replacement with a 3-star rating cannot be installed or, when installed, will not operate effectively.
	WELS rated appliances, fixtures or fittings



[bookmark: _Toc286931522]Implications for Evaluation of WELS
The policy interactions mapped above provide a valuable context for understanding the water savings associated with WELS. The complexity and depth of interaction between WELS and the broader policy landscape means that any attempt to directly attribute water savings to WELS would not yield meaningful results. However, it is also important to emphasise that many of the complementary measures would not be as effective without the support of the WELS Scheme. Hence formulating at least a qualitative appreciation of the influence of WELS is important to both establishing an appropriate modelling baseline and interpreting the results.
Prior to WELS, industry stakeholders (including manufacturers, importers and the plumbing industry) were already required to meet different standards and regulations – a situation not unique to these industry sectors. For plumbing products, legislation and standards (such as the WaterMark scheme) covered aspects such as the quality of fittings and minimum flow rates. AS 3500 has specified the maximum allowable water use per flush for toilets since 1993 – although this was not made mandatory in some states until recently. The plumbing code mandated dual flush models in the 1980s. Energy labelling has been mandatory for washing machines and dishwashers since 1998. It should therefore be recognised that significant structural water savings were already in train prior to the commencement of WELS.
Water restrictions primarily influence behavioural aspects of water use, both indoor and outdoor, which must be allowed for in the end use modelling. It is also feasible that they influence decisions regarding the purchase of water-using products, in which case WELS would play a critical role in informing those decisions. The same could be said if, despite its low elasticity of demand, water pricing also influenced consumer choices.
Water and energy efficiency programs essentially stimulate the uptake of water efficient devices and accelerate the turnover of inefficient stock. In the absence of WELS, structural water efficiency gains through water efficiency programs would still have occurred as those programs were initiated in response to the drought. As mentioned previously, however, the introduction of WELS provides readily understandable information for program providers to use in marketing and consumer information, and also a nationally recognised standard against which to specify water efficiency to suppliers. As the number of efficient products available has increased over the last decade (as can be seen in the following section) the clarity and message of the WELS Scheme has become more useful both to organisations running efficiency programs and to consumers. So whilst the savings from water efficiency programs cannot be attributed to the WELS Scheme directly, WELS certainly played a significant role in their success. 
Of the various products that have been offered through water and energy efficiency programs, showerheads are the only product that are likely not to have been replaced without the incentive of the program on account of the relative difficulty associated with their replacement and the amount of subsidy on offer. It is therefore important that the stimulated turnover of showerheads be incorporated in the model baseline.
Perhaps more important than the role the WELS Scheme played in water efficiency programs is the legacy it enables. WELS ensures that inefficient stock that has been converted to efficient models through these programs does not simply revert back to inefficient stock at the end of its lifetime or at the next renovation. Thus WELS ‘locks in’ the savings from water efficiency programs.
With regards to the broader policy instruments (building codes, regulations and ratings, mandatory disclosure and tenancy laws), WELS provides the foundations that underpin robust and nationally consistent application of water efficiency standards. While water efficiency standards could be described in different terms in the absence of WELS, the difficulties associated with formulating, benchmarking and enforcing such standards would pose a significant barrier to such policies being devised or adopted. The WELS Scheme has essentially paved the way for these other important water efficiency policy mechanisms.
[bookmark: _Ref394330967][bookmark: _Toc286931523]CHANGES IN PRODUCTS REGISTERED WITH WELS
Since registration and labelling under the WELS Scheme is mandatory, the WELS database provides a record of all taps, showers, flow controllers, toilets, urinals, clothes washers and dishwashers that have been on the market since the Scheme’s inception. This section presents an analysis of the database that explores the changes to products available on the market since the beginning of 2006.
[bookmark: _Toc286931524]Introduction
The WELS database contains records of all products currently or previously registered under the WELS scheme, with information on key product characteristics, water consumption and WELS star ratings. The database contains all products registered from November 2005 onward. Before the enactment of the Water Efficiency Labelling and Standards (Registration Fees) Determination  on 22nd January 2013 products were registered in ‘families’ and the registration period lasted 5 years. Since then products have been required to be registered individually with each product assigned its own registration number. In addition the registration period now spans 1 year under a tier based registration system. On the 22nd January 2012, the data on registered products were transferred to a new database. Products that did not pay the tier fee by the 11th of April 2013 expired on the 12th April 2013. Similarly, products that failed to renew their registration on the 22nd January 2014 expired on that day.
[bookmark: _Toc286931525]Analysis
The database was provided to ISF in the form of a MS Excel workbook containing a spreadsheet for each product. The data were analysed using the Python programming language and MS Excel. The analysis involved segmentation of the data by calendar year and by the following categories:
· Star rating
· Water Consumption on label
· Nominal flow rate
· Manufacturer/supplier
· Product characteristics
The main concern in performing this analysis was to ensure that only active products were counted in a given year. A look-up table provided a record of when the registration status of a product changed and the nature of that change. The various entries in the look-up table and their interpretation are given in Table 4‑1. In addition, to be considered active, a product had to be registered for at least three months of the year. Product renewals were counted as any product that had a status of registered the year previous.
[bookmark: _Ref390365202][bookmark: _Toc286931490]Table 4‑1 Registration status changes recorded in the WELS database and their interpretation 
	Status
	Interpretation

	Cancelled
	Product is no longer available to be sold after the cancelled date

	Expired
	Product is no longer available to be sold after the expired date

	Expiring
	Product is in the process of becoming expired but is still available to be sold - treated the same as registered

	Recommend to cancel
	Product may become cancelled but is still available to be sold, treated the same as registered

	Registered
	Product is available to be sold

	Renewed
	Treated same as registered

	Suspended
	Product is no longer available to be sold after the suspended date


Data issues
The database was found to contain two minor errors: 
1) Three taps, five showerheads and 17 Lavatories had blank entries for star rating
2) Two washing machines classified as being ‘Non Drum’ type are recorded as having a ‘Drum’ action. Similarly there is one washing machine of type ‘Drum’ whose action is recorded as ‘impeller’ (as opposed to ‘drum’).
The conflicts between the washing machine action and type were left unchanged due to the small number of records. For the missing star ratings, a star rating was inferred from the ‘Water consumption on label’ field as described below.
Showers
	Assumed star rating
	Water consumption on label

	3 (> 7.5 but <= 9.0)
	8.9

	3 (> 7.5 but <= 9.0)
	9.0



Taps
	Assumed star rating
	Water consumption on label

	5
	5

	6
	3.5



Toilets
	Assumed star rating
	Water consumption on label

	3
	3.6

	4
	3.5


[bookmark: _Toc286931526]Findings
Figure 4‑1 shows new and renewed/continued WELS product registrations by year. Despite the ‘barrier’ WELS registration represents to putting a product on the market, the number of registrations has increased steadily and substantially since 2006 (save for 2014, which at the time of writing is still to run its course). Between 2006 and 2010 registrations had a five-year lifespan, thus following the initial registration of all products on the market in 2006, most registrations were continuing rather than new. Nonetheless there was consistent, albeit declining, year-to-year growth in total registered products over this period. Since 2011 registrations have continued to grow; however new products have made up a larger fraction of total registrations. This indicates that the flexibility afforded by one-year registrations by individual product (rather than by product family) has resulted in greater product turnover and/or re-registration of existing products as new products (as opposed to simply renewing the existing registration). 2014 shows an apparent drop in renewals (which should all have been completed by late January), but a large increase in new products is already apparent. On account of recent changes made to the way products are recorded in the database and the year being incomplete, 2014 has not been included in subsequent analyses.
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[bookmark: _Ref390365695][bookmark: _Toc286931432]Figure 4‑1 New and renewed registrations by year.
Figure 4‑2 shows the breakdown of WELS-registered products by year. In 2013 there were some 22,603 products registered with WELS, the majority of which were tapware (58%), followed by showers (22%) and toilets (12%). Dishwashers (DWs) and clothes washing machines (CWMs) were much smaller in number, at 4.0% and 2.4%, respectively. Urinals, which only service the non-residential sector, and flow controllers, which are an add-on component to taps, make up the balance of products registered with WELS. 
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[bookmark: _Ref390365797][bookmark: _Toc286931433]Figure 4‑2 WELS-registered products by type over time.
Brands
As shown in Figure 4‑3, the number of brands has steadily increased up to 2012. Again tapware, showers and toilets make up the bulk of the diversity in the market, although tapware would appear to have a significantly higher ratio of products to brands than other product types, such that tapware brands made up only 28% of the market in 2013 (compared with 58% of products). In 2013 there was a slight decline in the number of brands dropping from 800 to 790. This was due to a handful of CWM, DW, FC, shower and urinal brands dropping out of the market, while tapware and lavatory brands slightly increased in number.
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[bookmark: _Ref389556249][bookmark: _Toc286931434]Figure 4‑3 Number of brands over time
Star ratings
Figure 4‑4 presents the breakdowns of showers, tapware and flow controllers by WELS star rating over time. Tapware and showers exhibit a general increase in rated efficiency, while the rating breakdown of flow controllers has largely remained unchanged despite the growth in registered products. The dominance of 4-star and above taps has grown from 57% to 82%, with the portion of 5-star and 6-star taps increasing substantially from 23 to 44% of available product. 3-star 7.5-9 L/min showers have been and continue to be by far the dominant shower rating (76% to 81%). Zero star showers initially rose in 2007 from 13.1% to 16.4% of the market, but have since declined to just 4% in 2013. The portion of products in the two top efficiency bands has risen only marginally from 9% to 13%. The share of the top two star bands for FCs has remained around 60% since 2008, while the portion of 2- and 3-star FCs has stayed below 30% since 2007.
 (
(a)
(b)
(c)
)
[bookmark: _Ref389560886][bookmark: _Toc286931435]Figure 4‑4 Distribution of star rating over time: (a) tapware; (b) flow controllers; (c) showers
Star rating breakdowns for toilets, urinals, CWMs and DWs are given in Figure 4‑5. Toilets have made a steady shift from predominantly 3-star to mainly 4-star, with the portion of 4-star toilets growing from 23% to 69%. Since 9/4.5 litre toilets tend to have an average consumption of 5.5 litre (1-star) and the next more efficient toilet products available on the market are 6/3 litre models (3-star), there have been no registered 2-star toilet products. 3-star models dominate the urinal market growing from around 40% to now make up 51%. A general shift towards efficiency has resulted in 2-star and below urinals now making up just 12% of market.
The most marked shifts in WELS-registered products have been observed in the whitegoods. Clothes washing machines have exhibited a clear shift from being dominated by 4-star models to mainly 4.5-star models. The share of 3.5-star and below has declined continuously since inception of WELS, decreasing from 50% in 2006 to only 24% in 2013. Similarly, where the dishwasher market was originally dominated by 3.5 star and below products, 4-star and above products now account for 70% of available products (up from 10% in 2006), with all of the star bands above 4 growing since 2006. 1-star models are now almost non-existent, while 1.5-, 2-, 2.5-star and even 3- and 3.5-star are seemingly following the same fate.
 (
(a)
(b)
(c)
(d)
)
[bookmark: _Ref389041481][bookmark: _Toc286931436]Figure 4‑5 Distribution of star rating over time: (a) toilets; (b) urinals; (c) clothes washing machines; (d) dishwashers
Water consumption
Figure 4‑6 presents cumulative distribution functions for tap and shower (WELS label) flowrates by year. Each line gives the fraction of products in the database that had the label flowrate indicated on the x-axis or less. Steeper lines towards the left of the plot indicate a more efficient range of products. The coloured bands indicate flowrates that fall within WELS star bands.
Plot (a) in Figure 4‑6 shows that taps have undergone a subtle shift towards more efficient products over time, moving from around 25% of products having a label flowrate less than 7.5 L/min in 2006, to more than 50% in 2013. Plot (b) shows that the large majority of registered showers has always comprised models with a flowrate of 9 L/min or less. There have been small increases in the distribution of showers below 9 L/min since 2006 corresponding to the reduction in 2-star and below models. 
Figure 4‑7 presents the same type of plot for flow controllers, which shows a more uniform distribution of flowrates across the range of registered products. The intervening years between 2006 and now are very similar, but there is a clear shift towards more efficient products across the range by 2013.
 (
(a)
(b)
)
[bookmark: _Ref390965549][bookmark: _Toc286931437]Figure 4‑6 Cumulative distribution function for (a) taps and (b) showers
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[bookmark: _Ref390975195][bookmark: _Toc286931438]Figure 4‑7 Cumulative distribution function for flow controllers
Cumulative distribution functions for toilets and urinals are given in Figure 4‑8. Since 2006 only a small fraction of registered toilets have had average consumption more than 4.0 L/flush. Again there has been a subtle shift in the market towards lower water consumption, with almost 75% of registered models now using 3.0 L/flush or less. The shift in urinals has been more dramatic, with the distribution of registered models generally using less water in 2013 than in 2006, particularly in the 0.8 – 1.5 L/flush label consumption range. In 2006, almost 50% of urinals used 2.0 or more litres to flush a single stall. The corresponding flush volume in 2013 is around 1.6 L.
 (
(a)
(b)
)
[bookmark: _Ref390968397][bookmark: _Toc286931439]Figure 4‑8 Cumulative distribution function for (a) toilets and (b) urinals
The trend towards lower water consumption amongst dishwashers is clearly evident in plot (a) of Figure 4‑9. Water consumption across the entire range of models shifts towards greater efficiency. By 2013 around 90% of models were using around 14 litres or less per wash compared with less than 25% in 2006. The range of registered clothes washing machines has also shown a move to lower water consumption with each year. However, the shifts have predominantly been at the mid- to high end of the water consumption range. Machines using 100 litres per wash or less made up just over 60% of the product range in 2006. In 2013 the share had increased to almost 90%. The share of machines using 60 litres or less however has barely changed since 2006.
 (
(a)
(b)
)
[bookmark: _Ref393697938][bookmark: _Ref390975695][bookmark: _Toc286931440]Figure 4‑9 Cumulative distribution function for (a) dishwashers and (b) clothes washing machines
Figure 4‑10 is a time series of box-whisker plots[footnoteRef:1] for dishwasher total, hot and cold water consumption, which shows that water consumption in dishwashers is exclusively made up by cold water use. From this it may be inferred that all machines have internal heating elements. Median and average water consumption has declined steadily since 2006. As also evident in Figure 4‑9, the variability between products has dropped in recent years, indicating convergence towards more water efficient models across the product range. Figure 4‑11 presents the same time series of box plots for warm wash clothes washing machine cycles. Median (and average) cold and total water consumption have declined significantly since 2006, although the upper end of the consumption range has remained the same until 2013 when there appears to have been a significant drop in the proportion of low efficiency models. Hot water consumption has declined also, although as a percentage of total consumption, average hot water consumption has stayed around 25%.  [1:  Box whisker plots present the range of observations in a group together with the 25th, 50th and 75th percentiles, which indicate the value below which each percentage of observations of observations fall. The upper and lower bounds of the ‘box’ indicate the 25th and 75th percentiles, the middle line in the box the median or 50th percentile, and the whiskers the full range of the obsevations (0 and 100th percentiles).] 
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[bookmark: _Ref390255651][bookmark: _Ref391030633][bookmark: _Toc286931441]Figure 4‑10 Dishwasher hot and cold water consumption on the primary connection
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[bookmark: _Ref391032898][bookmark: _Toc286931442]Figure 4‑11 Clothes washing machine hot and cold water consumption on warm wash cycles
Product type characteristics
Taps
Figure 4‑12 shows the rapid rise in the incorporation of flow controllers into tapware. In 2006 no tap had a flow controller, whereas in 2013 90% of taps were fitted with at least a flow controller. From 2006 to 2008 96% of taps previously had no device to limit flow, compared with less than 9% now. Auto shutoff features have remained stable at around 4% of the market share, although since 2008 an increasing number of taps incorporate both a flow controller and auto shutoff.
Showers
As shown in Figure 4‑13 flow controllers were generally not incorporated into showers during the first three years of the WELS Scheme. However by 2013 they were used in the large majority (88%) of all registered shower products. Only a very small fraction of showers (<1%) incorporate a bonus saving feature, and in all cases this is combined with a flow controller.

[image: C:\Users\112568\Desktop\ISFwork\WELS\FIGURES\tapfeatures\barchart_per.png]
[bookmark: _Ref391030477][bookmark: _Toc286931443]Figure 4‑12 Percentage of taps with flow controllers and auto shutoff
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[bookmark: _Ref391030142][bookmark: _Toc286931444]Figure 4‑13 Percentage of showers with flow controllers and bonus water saving features
Toilets
Figure 4‑14 shows that reporting of the flushing mode of toilets was quite low in the early years of the WELS Scheme, with 62% registered models having no record for the database field. The lack of reporting issue was only fully rectified in 2013. Without a complete set of data for this field, it is not possible to properly gauge whether there has been a shift to more dual flush toilets, but it is clear that by 2013, single flush toilets are very much a specialised lavatory product. Toilet products incorporating a solenoid valve were not released onto the market until 2009 (data not presented). By 2013 46 models (1.7% of registered toilet products) had a solenoid valve.

[image: C:\Users\112568\Desktop\ISFwork\WELS\FIGURES\Lavatory_Flushes\Flushes_per.png]
[bookmark: _Ref394328278][bookmark: _Ref394328274][bookmark: _Toc286931445]Figure 4‑14 Toilets by flushing mode over time
Figure 4‑15 shows the average ‘nominal full flush’ and ‘nominal average flush’ volumes reported from product testing have decreased steadily since 2007, while ‘nominal half flush’ volumes have remained largely unchanged. Note that these data sets are based on performance testing rather than values given on WELS labels and that the four ‘nominal half flush’ volumes represent the results from four discrete tests. Interestingly the variability in those flush volumes (indicated by error bars representing standard deviation) has been very similar from year to year. 
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[bookmark: _Ref391022041][bookmark: _Toc286931446]Figure 4‑15 Average nominal flush volumes for toilets
Urinals
Registrations of urinal products have been dominated by single stall products, the share of which has risen steadily from 76% to 96% between 2006 and 2013 (see Figure 4‑16). By 2013, urinals greater than 2 stalls in size have all but disappeared from the market. Conscious operation urinal flush mechanisms have become less popular with a decrease from 65% in 2006 to 37% in 2013 (see Figure 4‑17). In the same period smart demand-operated flush mechanisms have increased from 21% to 51%. Standard demand-driven models make up less than 15% of registered urinal products. Urine sensing flushing devices constitute a very small fraction of registered products at less than 4% in 2013.
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[bookmark: _Ref391022113][bookmark: _Toc286931447]Figure 4‑16 Urinals number of stalls
[image: C:\Users\112568\Desktop\ISFwork\WELS\FIGURES\Flush_Mech\Flush_Mech_per.png]
[bookmark: _Ref391022384][bookmark: _Toc286931448]Figure 4‑17 Urinal flush mechanisms
Dishwashers
As noted earlier, dishwashers are generally fitted with internal heating elements, thus allowing them to draw from cold water connections. Currently, however around 60% of models allow for supplementary connection to a hot water tap (down from 68% in 2006). Typically a supplementary connection refers the hose supplied with the machine being capable of handling hot water as opposed to the machine being fitted with an additional physical connection.
Figure 4‑18 presents the reported proportions of dishwashers with supplementary connections by connection type. According to the database records, a minority of models have a cold water supplementary connection. Such connections would seem to be a duplication of the primary connection and might best be interpreted as no supplementary connection. Note however, that where a cold water supplementary connection was recorded as having zero water consumption it was assumed to not in fact be a supplementary connection. Almost 30% of products registered in 2013 claimed to have a cold supplementary connection but zero water consumption on the supplementary connection. This suggests that registrants are misinterpreting the fields in the registration form.
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[bookmark: _Ref390255481][bookmark: _Toc286931449]Figure 4‑18 Dishwasher supplementary water connections

Figure 4‑19 presents percentages of dishwashers within three rated capacity bands: <12 place settings, 12-13 settings and 14+ settings. In 2006-2007 the capacity was dominated by 12 and 13 place setting models (69%) whereas less than 12 capacity were only 5% of the market. Over time models have shifted towards <12 or 14+ capacities, with 11% rated less than 12 and 44% rated at 14 or more. 
[image: C:\Users\112568\Desktop\ISFwork\WELS\FIGURES\RatedCap\bartype.png]
[bookmark: _Ref390257230][bookmark: _Toc286931450]Figure 4‑19 Rated Capacity of Dishwashers

Clothes washing machines
In 2006 CWMs available on the market were already mostly front loader types (59%) as shown in Figure 4‑20. By 2013 front loaders had come to dominate the market at nearly 75% of available models. This broad shift towards front loaders is also evident in sales data (see section 5.2.1) and in household appliance stock (see section 6.1.1). Figure 4‑21 shows that an increasing number of models incorporate internal heating elements with cold water connected machines constituting 46% of all available models. The rise in front loading machines has coincided with a trend towards longer program times. Figure 4‑22 shows that while program time has only recently started to be widely documented, there is a distinct rise in average program time since records commenced. 
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[bookmark: _Ref391035509][bookmark: _Toc286931451]Figure 4‑20 Breakdown of top versus front loader clothes washing machines
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[bookmark: _Ref391035558][bookmark: _Toc286931452]Figure 4‑21 Clothes washing machine connections over time
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[bookmark: _Ref391036006][bookmark: _Toc286931453]Figure 4‑22 Clothes Washing machine program run time and percentage of registered models with a record for program time

Figure 4‑23 presents the number of combination washer/dryer models with a dryer function together with the percentage of those that claim to use water in the drying process. Such models make up around 10% of registered products, but only recently have registrants started to record whether or not the machine uses water in the drying process. Figure 4‑24 presents box plots of dryer function water consumption, showing an apparent rise in drying cycle water consumption, and increasing variability in reported consumption. Given the very recent rise in reporting of washer-dryer products (indicated by the count of observations marked by the red line), it is unclear as to whether this accurately reflects consumption or whether it might be a reporting issue.
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[bookmark: _Ref391036249][bookmark: _Toc286931454]Figure 4‑23 Percentage of washer dryers that use water in the dryer
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[bookmark: _Ref391036926][bookmark: _Toc286931455]Figure 4‑24 Label CWM dryer function water consumption

[bookmark: _Toc286931527]CHANGES IN PRODUCT SALES
As has been shown in Section 4, there has been a significant shift and convergence in the efficiency of appliances registered under the WELS Scheme. This section analyses how this shift in registered products has translated to the sales of WELS labelled products. The information gathered through this analysis directly informed the stock modelling used to estimate water savings in Section 6.
[bookmark: _Toc286931528]Data Collection and Analysis
Whitegood products
Sales data for WELS-labelled clothes washers and dishwashers were drawn from two sources. The first was the Greening Whitegoods report released by the Equipment Energy Efficiency Committee that explored the changes in energy and water efficiency attributes of whitegoods from 1993 to 2009 (Energy Efficient Strategies 2010). The study examined sales of whitegood appliances using data produced by the market research company GFK. The data drawn from the report is considered to be of high quality as it has already been through rigorous analysis and cross-checking. To cover the years from 2010 to present, ISF commissioned GfK to prepare a data report on appliance sales incorporating similar information to that presented in the Greening Whitegoods report (see Table 5‑1). The data report included sales from the year 2007 onwards. 
[bookmark: _Ref266455895][bookmark: _Toc286931491]Table 5‑1 Data provided in GFK whitegood sales data report
	Clothes washers
	Dishwashers

	Model Type (Top Loader, Front Loader, Combo)
	Number of place settings

	Rated capacity (kg)
	Water Star Rating

	Water Star Rating
	Energy Star Rating

	Energy Star Rating
	Energy Consumption (kWh/use)

	Energy Consumption (kWh/use)
	Water Consumption (L/use)

	Water Consumption (L/use)
	Sales Units

	Sales Units
	State/territory

	State/territory
	



Plumbing and sanitary products
To the knowledge of the authors and consulted product providers, no market-wide sales tracking surveys are currently being performed for showers, tapware and toilet products. To obtain a sense of market penetration and sales of these product types, key product suppliers and retailers were contacted to arrange interviews with company representatives. Table 5‑2 lists the companies contacted for the interviews and those that agreed to be interviewed. Interviews primarily addressed sales distributions by product type and WELS rating, but also covered topics such as the reported drivers underlying purchasing preferences and emerging technologies. The full interview script is presented in Appendix A.
[bookmark: _Ref266455954][bookmark: _Toc286931492]Table 5‑2 - Plumbing and sanitary product manufacturers/suppliers and retailers contacted
	Company
	Description
	Participation

	Manufacturers/suppliers
	

	Company 1
	Leading manufacturer of fixtures and fittings. 
	Full interview

	Company 2
	Leading manufacturer and supplier of plumbing products
	Full interview

	Company 3
	Manufacturer and supplier of plumbing products. 
	Full interview

	Company 4
	Leading manufacturer of showers and taps.
	Full interview

	Company 5
	Manufacturer of tap products and accessories.
	Interview could not be arranged

	Retailers
	

	Company 6
	Leading consumer (DIY) and trade retailer of plumbing and sanitary products
	Initial briefing interview but declined to answer most questions

	Company 7
	Leading consumer and trade retailer of plumbing and sanitary products
	Initial briefing interview but declined to answer most questions

	Company 8
	Leading consumer retailer of plumbing and sanitary products
	Did not respond to interview request

	Company 9
	Leading trade retailer of plumbing and sanitary products
	Did not respond to interview request


[bookmark: _Toc286931529]Findings
[bookmark: _Ref391035337]Clothes washing machines
Table 5‑3 and Table 5‑4 present a breakdown of the percentage proportion of total sales by year and WELS star bands for top-loading and front-loading washing machine types, produced from the GFK data report. For both top-loading and front-loading washing machine types, there has been a general percentage increase in sales of 3.5-star and above appliances over the 2007-2013 period, with some variation between years. The largest increase was associated with 4.5-star front-loading machines, experiencing a 6,500% increase in sales over the period. An exception to this has been 4-star rated front-loading washing machines, which have experienced a 74% reduction in sales in 2013 compared to 2007. Sales of 3-stars or less appliances have been in steady decline over the period.
[bookmark: _Ref266456247][bookmark: _Toc286931493]Table 5‑3 - Top-loading clothes washing machine sales by star band
	Year
	2007
	2008
	2009
	2010
	2011
	2012
	2013

	Total sales
	405,703
	414,603
	389,528
	420,614
	451,818
	447,331
	436,336

	No star (%)
	0.001
	0
	0
	0
	0
	0
	0

	1-star (%)
	0.5
	0.4
	0.3
	1.7
	1.2
	0.2
	0.1

	1.5-star (%)
	26.4
	16.1
	10.3
	8.7
	6.0
	0.2
	0.02

	2-star (%) 
	7.1
	12.3
	7.4
	9.2
	6.2
	1.3
	0.04

	2.5-star (%)
	1.0
	2.5
	2.3
	1.9
	2.1
	0.8
	0.7

	3-star (%)
	50.1
	31.7
	38.5
	51.3
	53.2
	46.5
	49.3

	3.5-star (%)
	0
	0
	0
	0.5
	12.2
	30.5
	28.8

	4-star (%)
	14.9
	37.2
	40.7
	26.3
	19
	20.5
	20.9

	4.5-star (%)
	0
	0
	0.5
	0.5
	0.01
	0.001
	0.01

	Weighted average water consumption
	92
	96
	100
	96
	95
	95
	96


[bookmark: _Ref266456250][bookmark: _Toc286931494]Table 5‑4 - Front-loading clothes washing machine sales by star band
	Year
	2007
	2008
	2009
	2010
	2011
	2012
	2013

	Total sales
	322,653
	349,340
	344,999
	334,992
	349,148
	343,958
	374,956

	No star (%)
	0.002
	0.0004
	0
	0
	0
	0
	0

	3-star (%)
	0.3
	0.04
	0.01
	0.002
	0.002
	0.001
	0.003

	3.5-star (%)
	0.4
	0.1
	0.01
	0.02
	0.8
	1.3
	2.9

	4-star (%) 
	97.7
	90.6
	29.0
	13.4
	14.2
	15.2
	21.6

	4.5-star (%)
	1.3
	8.8
	70.1
	85.5
	84.1
	82.3
	73.4

	5-star (%)
	0.3
	0.4
	1
	1.1
	0.9
	1.2
	2.1

	Weighted average water consumption
	58
	60
	61
	62
	63
	64
	66



Dishwashers
Table 5-5 below presents a breakdown of the percentage proportion of total sales by year and WELS star bands for dishwashers from the GFK data report from 2007 to 2013 inclusive. Similarly with clothes washing machines, there has been a general decline in sales in 3-star and below dishwashing machines, and a marked increase in 4-star and higher appliances over the period. From 2007 to 2010, there was a steady increase in sales of 3-star rated dishwashers of approximately 113%, however sales of 3-star machines have been in steady decline since 2011. Sales of 4-star and 5-star appliances have increased by 636% and 4,545% respectively over the 2007 to 2013 period. 
[bookmark: _Toc286931495]Table 5‑5 - Dishwasher sales by star band
	Year
	2007
	2008
	2009
	2010
	2011
	2012
	2013

	Total sales
	303,076
	322,043
	357,873
	352,289
	374,854
	364,969
	381,109

	No star (%)
	1.6
	0.5
	0.1
	0.02
	0.01
	0.01
	0.003

	1-star (%)
	14.1
	10.5
	4.9
	1.1
	0.6
	0.5
	0.7

	2-star (%)
	56.4
	36.4
	29.0
	22.1
	12.4
	8.5
	8.5

	3-star (%) 
	15.8
	26.6
	26.5
	29.0
	23.4
	13.5
	8.2

	4-star (%)
	12.0
	25.8
	38.9
	47.4
	60.9
	68.4
	70.2

	5-star (%)
	0
	0.3
	0.5
	0.4
	2.7
	9.0
	12.5

	6-star (%)
	0
	0
	0
	0
	0
	0
	0.01

	Weighted average water consumption
	15
	15
	15
	14
	14
	13
	13


Showers
The star rating of showers has converged around the two 3 star rating bands. While significant sales were reported for 7.5 litre per minute rated showerheads in earlier years of WELS, all suppliers and retailers reported that the sales are almost entirely (~90%) around the upper band 9 litre per minute 3-star rating.
The main reported driver for the earlier popularity of more efficient showerheads was the widespread showerhead replacement programs undertaken by utilities and state government agencies that largely mandated the more stringent 7.5 litre rating (summarised in Sections 3.4 and 3.5). Figure 5‑1 shows the cumulative uptake by state of efficient showerheads distributed through residential water efficiency and energy efficiency programs.

[bookmark: _Ref392747812][bookmark: _Toc286931456]Figure 5‑1 Cumulative uptake of efficient showerheads through water and energy efficiency programs

These schemes have largely ceased operating now, and sales are now predominantly (~90%) focussed on the upper 9L/min (3 star) rating. 
Product providers reported that a significant number of these showerheads would comply with the more stringent 7.5L/min standard, however the 9L/min standard was often preferred to reduce compliance costs. Note that both achieve the same ‘3 star’ rating, meaning the selling point of the lower 7.5L/min standard is significantly reduced.
There is still a market for the 7.5 litres per minute rated models based on commercial and hotel properties seeking environmental ratings, however this is a relatively small market compared to direct consumer sales.
Internal marketing undertaken by retailers seems to suggest that perceived shower experience was a dominant consideration underlying purchasing preferences, although flow rates are still a factor in product selection. Anecdotally few consumers are connecting their showerhead choice to ways of reducing their energy bills, suggesting a clear opportunity for improved consumer education.
Toilets
There was a mandated requirement for 6/3 litre 3-star toilets that pre-dated WELS under the Australian state and territory plumbing codes. However the market has strongly favoured low flush models and this has driven the widespread shift from 6/3 litre 3-star toilet to 4.5/3 litre 4 star models. Interviewees confirmed that the market is now almost exclusively selling 4-star rated models and that flush volume was a key consideration in purchasing preferences.
Taps
The efficiency of tap product sales differed with respect to the specific end use application. Generally kitchen tap mixer sales have mostly focussed on the 4-star category, driven by customer requirements to get a good flow rate for sink filling. With respect to bathroom taps, tap sales have mostly been in the 5-star category with some 6-star rated products selling in basin taps. Market research undertaken by suppliers and retailers suggests that aesthetics are the principal driver underlying tap purchasing preferences.

[bookmark: _Ref392001213][bookmark: _Ref392001219][bookmark: _Ref392001235][bookmark: _Toc286931530]CHANGES IN WATER CONSUMPTION
This section examines changes in domestic water consumption associated with products that are covered under the WELS Scheme. 
[bookmark: _Toc286931531]Analysis
The overarching approach to the water consumption modelling was to construct two scenarios.
· A ‘reference case’ was constructed to reflect the changes already in effect in 2006 when the WELS commenced. This scenario includes all existing behaviour, policy settings and sales preferences as of 2006, projected with population and household growth to 2030. 
· A ‘WELS case’ was then constructed to reflect changes that occurred following the inception of the WELS scheme. This scenario maintained the same appliance usage behaviour but incorporated policy and sales changes that occurred since 2006, projected with the same population and household growth to 2030. 
The two scenarios were developed to model how changes in sales and policies since the inception of WELS have translated into water savings, while attempting to remove savings that were already in train as a result of existing policies. The water consumption of both scenarios was modelled using two key methods: end use modelling and fixture/appliance stock modelling, detailed below.
End use modelling involves estimating the water consumed by each appliance from the ‘bottom up’ by evaluating the following equation:
Water consumption = behaviour × stock × flow
· ‘behaviour’ is how the appliance is used, such as the minutes per day that a showerhead is running, or the number of loads of washing each week, typically informed by appliance usage surveys
· ‘stock’ is the number of appliances by type (e.g. by star rating etc.), typically informed by sales tracking surveys and quantified using cohort component appliance stock modelling (see below).
· ‘flow is the water consumption per unit of activity for each stock type (e.g. litres per wash), typically informed by end use measurement studies.
A key element of an end use water consumption estimate is how the installed stock of appliances changes over time owing to changes in purchasing preferences, minimum performance standards, and the natural replacement of appliance stock over time. This is necessary because there is an inherent delay between changes in current appliance sales, and the overall water consumption of households. This is simulated using an approach called appliance cohort-component or vintage stock modelling. The mechanics of such models are illustrated in Figure 6‑1.

[bookmark: _Ref393992436][bookmark: _Toc286931457]Figure 6‑1 - Illustrative diagram of stock modelling mechanics

Each year a new cohort of appliances is created. This number is equal to the growth of the total installed stock that year, combined with any appliances from previous years that need replacement. The number of remaining appliances in subsequent years is then reduced to account for its replacement over time, modelled by a lognormal decay with defined half-life and spread. The approach therefore provides a rigorous means for capturing the full benefits of past and current changes in purchasing preferences. The following sections provide an overview of the key assumptions employed in this modelling for each appliance.
[bookmark: _Ref394328335]Clothes washing machines
The total appliance stock was first derived by multiplying the number of households by household penetration figures obtained from surveys, shown in Figure 6‑2 below. 
Annual sales of clothes washing machines were then modelled using an appliance stock model, with an assumed appliance half-life of 13 years and a spread factor (standard deviation) of 0.25. The output of this model is shown in Figure 6 3.




[bookmark: _Ref392694528][bookmark: _Toc286931458]Figure 6‑2 Penetration of clothes washing machines

 
[bookmark: _Ref394331356][bookmark: _Toc286931459]Figure 6‑3 Modelled stock cohorts for all clothes washing machines
Simulated clothes washing machine sales were then apportioned into two broad stock types: combined top-loaders and twin tubs, and front-loaders[footnoteRef:2], using sigmoidal curves derived using the sales tracking data (EES 2010; GFK 2014) as shown in Figure 6‑4. [2:  Combination top/front loaders (drum type machines with top access) and washer-dryer machines were both incorporated into the front loader category.] 


[bookmark: _Ref392694703][bookmark: _Toc286931460]Figure 6‑4 Observed and modelled clothes washing machine sales shares by type

The appliance sales by type were then input to two additional stock models to simulate decay amongst appliance cohorts as shown in Figure 6‑5 and Figure 6‑6. Comparison of observed stock percentages for front loaders (ABS 2012) with simulated stock percentages allowed the appliance lifetime average and standard deviation parameters used in the stock models to be validated as shown in Figure 6‑7.

[bookmark: _Ref392694924][bookmark: _Toc286931461]Figure 6‑5 - Modelled stock cohorts for top loaders


[bookmark: _Ref392694936][bookmark: _Toc286931462]Figure 6‑6 - Modelled stock cohorts for front-loaders

[bookmark: _Ref392696654][bookmark: _Toc286931463]Figure 6‑7 Modelled and reported stock of front and top loader clothes washing machines

Annual sales-weighted average water consumption figures drawn from (EES 2010; GFK 2014) were then multiplied with each clothes washing machine cohort by year. As shown in Figure 6‑8, the ‘base scenario’ assumed no further improvements in water efficiency beyond 2006, while the ‘WELS scenario’ incorporated subsequent improvements in sales-weighted energy efficiency before levelling off beyond 2013 in line with preceding trends. The output from the clothes washing machine stock cohorts and the sales-weighted water consumption data was a stock-weighted clothes washing machine water intensity as shown in Figure 6‑9.


[bookmark: _Ref392695848][bookmark: _Toc286931464]Figure 6‑8 Sales-weighted water consumption by clothes washing machine type over time


[bookmark: _Ref392696079][bookmark: _Toc286931465]Figure 6‑9 Stock-weighted clothes washing machine water intensity
The stock-weighted water intensity was then multiplied by the number of loads per household, which was informed by appliance usage surveys (Redhead et al 2013; Roberts 2005, 2012b), modelled as a function of household size.
Household loads = 2.425 * household size ^ 0.631
The result was a projection of the total water consumption for all clothes washing machine, shown in the results section (6.2) below.
Dishwashers
The analysis for dishwashers was similar to the analysis performed for clothes washing machines, the main difference being that dishwashers are not split into separate appliance categories. The penetration of dishwashers in Australian homes was informed by household surveys and modelled as shown in Figure 6‑10.

[bookmark: _Ref392746394][bookmark: _Toc286931466]Figure 6‑10 Dishwasher ownership

The stock models uses an appliance half-life of 15.7 years and a spread factor of 1.2, determined by fitting sales predicted by the stock model against sales data (EES 2010; GFK 2014) as shown in Figure 6‑11. As per the analysis for clothes washing machines, sales-weighted water consumption was informed by the sales tracking data presented in the previous chapter (see Figure 6‑12). The ‘reference’ scenario assumed no improvement in water efficiency beyond 2006, while the ‘WELS’ scenario incorporated surveyed efficiency improvements to 2014. Dishwasher machine usage frequency was informed by the most recent Melbourne end use study  (Redhead et al 2013), and modelled as a log-linear function of household size:
Dishwashing machine frequency = 1.342 + 1.321 x ln(household size)


[bookmark: _Ref392746413][bookmark: _Toc286931467]Figure 6‑11 Reported and predicted dishwasher appliance sales

[bookmark: _Ref392746668][bookmark: _Toc286931468]Figure 6‑12 Dishwasher sales-weighted water consumption

Showers
Showers were divided into two broad stock types:
· ‘inefficient showers’ defined as having a flow rate above 9 litres per minute
· ‘efficient showers’ defined as having a flow rate below 9 litres per minute
The relative sales of inefficient and efficient showerheads were informed by the WELS database analysis and interviews undertaken with leading product suppliers in Australia. Figure 6‑13 summarises the assumed sales shares. 

[bookmark: _Ref286932017][bookmark: _Toc286931469]Figure 6‑13 Sales shares for efficient and inefficient showers

As shown the market share of efficient showerheads rose dramatically following the inception of the WELS, with efficient showerheads accounting for over 92% of shower sales from a base of around 65%. In addition to sales from natural attrition of stock, cohorts of ‘stimulated sales’ were overlaid on both scenarios, representing the accelerated turnover of shower stock due to efficient showerhead retrofit and rebate schemes. The number of stimulated sales was informed by the review of complementary efficiency programs and schemes described in Section 3 and are presented in Figure 5‑1. The review covered all of the main metropolitan utility programs and state schemes as detailed in Appendix C. Despite not covering regional utility conservation programs, the stimulated sales estimates should represent the vast bulk of stimulated stock turnover. 
Stimulated showerhead replacements were simulated in the stock models by forcing the turnover of existing appliance stock beyond their natural replacement rate. These replacements were drawn from the annual appliance cohorts consistent with their representation in that year. That is, the replacement of showerheads through rebate schemes was assumed to be independent of the stock vintage. The normal (non-stimulated) product half-life average (11 years) and spread (1) parameters were calibrated using efficient percentage stock data (ABS 2013) as shown in Figure 6‑14.

[bookmark: _Ref392750328][bookmark: _Toc286931470]Figure 6‑14 Modelled and reported shower stock

Note the slight bump in the simulated stock shares of efficient and inefficient showers. This is the modelled impact of the showerhead rebate programs. The analysis highlights the importance of targeting baseline sales through market transformation policies. Such policies serve to lock in the savings from incentive programs that would otherwise be short-lived.
Operational flow rates of showers[footnoteRef:3] were based on end use measurement studies, which have shown inefficient showers to have a mean operational flow rate of around 11 litres per minute, while efficient showerheads have a mean operational flow rate of 6.5 litres per minute. The stock-rated flow rate was then multiplied by the frequency and duration of showerheads, 0.75 showers per day and 7 minutes per shower respectively, all based on end use measurement studies (Roberts 2005, 2012b; Redhead et al 2013). [3:  As opposed to capacity flow rates, which are used as the basis for the efficient/inefficient classification of showers.] 

Toilets
Toilets were divided into five product categories:
· Single flush toilets
· Dual flush 11/6L
· Dual flush 9/4.5L
· Dual flush 6/3L
· Dual flush 4.5/3L
The sales shares of these five appliance types changed as a response to regulations in Australia in the 1980s mandating all new pans to be above a set standard. A series of increasingly efficient dual flush models followed finishing with building/plumbing code changes in 1996 mandating new toilet pans below a 6/3 litre flush volume. The more efficient 4.5/3 litre flush model entered the market following the inception of the WELS scheme, thus this model was restricted to the WELS scenario only. The shares of toilet sales over time is shown in Figure 6‑15 below.

[bookmark: _Ref286932049][bookmark: _Toc286931471]Figure 6‑15 Toilet market share by flush volume category

The sales shares were input to a five-part stock model. The stock replacement parameters were calibrated to the observed decay in single flush toilet stock (ABS 2013), producing a toilet half-life of 25.35 years and spread of 0.36. The resulting stock shares are shown in Figure 6‑16 below.

[bookmark: _Ref392751567][bookmark: _Toc286931472]Figure 6‑16 Toilet stock by flush volume category

The operational full and half flush volumes of these different pans were drawn from end use measurement studies (Roberts 2005, 2012b; Redhead et al 2013). End use measurement studies suggest there is a tendency toward using full flush more often for more efficient dual flush models. It is unclear whether this is a consequence of toilet performance or user interface design. A full flush factor was therefore applied to dual flush models to produce average flush volumes that are consistent with end use measurement study findings. Resulting weighted flush volumes by stock type are given in Table 6‑1.
[bookmark: _Ref392753243][bookmark: _Toc286931496]Table 6‑1 Flush volumes and full flush frequencies by toilet stock type
	Toilet  type
	Full flush frequency factor
	Full flush volume [L]
	Half flush volume [L]
	Weighted flush volume [L]

	Single flush
	0.3
	9.9
	
	9.9

	Dual flush 11/6L
	0.4
	10
	5.8
	7.2

	Dual flush 9/4.5L
	0.9
	8.3
	4.4
	5.7

	Dual flush 6/3L
	0.9
	5.4
	2.9
	4.15

	Dual flush 4.5/3L
	0.3
	4.3
	2.9
	3.75



Flush volumes were then multiplied by the flush frequency of 3.9 flushes per person per day, once again based on end use measurement studies to calculated average daily household consumption.
Taps
Taps were divided into two end uses:
· Kitchen sink taps, largely used for dishwashing
· Bathroom taps, largely used for handwashing
Each was split into two stock types:
· inefficient taps, defined as the taps typically installed prior to the WELS
· efficient taps, defined as those taps installed following WELS
Stock turnover was modelled in a similar fashion to showers; however the models could not be validated against ABS or other sales or stock data and stock half-life and standard deviation parameters were assumed (13 and 0.5 years, respectively). As with showers, the sink and basin tap end use models relied on estimates of operational flow rates (as opposed to capacity flow rates) for efficient and inefficient categories. The literature review found that while operational flow rates are generally reported on, they are not divided up between different tap efficiency bands as they are with showers. Thus, estimates of operational flow rates were derived by comparing model outputs for stock-weighted average operational flow rate for sinks, basin and combined tap types as well as overall daily household and per capita tap consumption against corresponding measured values from end use studies. Table 6‑2 summarises the final operational flow rates adopted in the basin and sink tap models.
[bookmark: _Ref394065285][bookmark: _Ref394065280][bookmark: _Toc286931497]Table 6‑2 Assumed tap operational flow rates
	Tap  type
	Operational flow rate [L/min]

	Kitchen inefficient
	6.5

	Kitchen efficient
	4.0

	Bathroom inefficient
	3.3

	Bathroom efficient
	2.0



Kitchen tap behaviour was broadly split into free-flowing events and filling events, based on appliance usage surveys (Roberts 2005, 2012b; Redhead et al 2013) finding 60% wash dishes using the plug, 13% under running water, and 27% a combination thereof (assumed equal proportions of both activities). For filling events it was assumed a typical 20 litre sink was filled half way, also based on appliance use surveys (Roberts 2012b).
Basin tap usage (including where kitchen and laundry sinks are used in a manner similar to a basin) was assumed to be dominated by free-flowing events. Published end use measurement studies indicate that overall tap usage frequency averages around 20 per capita per day (Redhead et al 2013; Beale & Stuart 2011), including sink uses, and that the vast majority of tap uses are 30 seconds or less (Roberts 2012b). Thus values of 19 events/person/day and 25 seconds/event were adopted for model frequency and duration parameters, respectively.
[bookmark: _Toc391297589][bookmark: _Ref392696417][bookmark: _Toc286931532]Findings
The difference between the modelled water consumption for the reference and WELS scenarios was then calculated to infer the savings since the inception of WELS. Figure 6‑17 provides a summary of these water savings.

[bookmark: _Ref397593017][bookmark: _Toc286931473]Figure 6‑17 – Estimated household water savings since the commencement of WELS

The top line of the chart highlights that significant water efficiency improvements were already ‘in the pipeline’ prior to the commencement of the WELS Scheme. The additional sections carved from these baseline water savings represent the impact of shifts in the efficiency of appliance sales following the commencement of WELS.
Note this analysis covers WELS products only and therefore excludes outdoor end uses including lawns, gardens, pools and spas.

[bookmark: _Ref266459277][bookmark: _Toc286931474]Figure 6‑18 - Estimated annual water savings since the commencement of WELS

Figure 6‑18 highlights how the savings arising from the WELS Scheme dramatically increase over time from 70 GL/a in 2013 to 204 GL/a in 2030. This is the core strength of regulatory and informational policies relative to incentive policies such as rebates. Incentive policies serve to accelerate the turnover of appliance stock to more efficient models and have been valuable for ‘bringing forward’ savings in many metropolitan regions during severe drought. However in the absence of complementary policies, the savings tends to erode over time owing to the natural attrition of appliance stock. Regulatory and informational policies on the other hand target the efficiency of underlying appliance sales, meaning the savings increase into the future.
As shown in Figure 6‑19, the results highlight that a significant share of the estimated water savings is attributable to showers (35%) and taps (35%), followed by clothes washing machines (19%), toilets (9%), and dishwashers (2%).


[bookmark: _Ref397594305][bookmark: _Toc286931475]Figure 6‑19 - Composition of estimated water savings in 2021

Note toilets fill a surprisingly small share of the savings. This is a consequence of the removal of baseline improvements that were already ‘in the pipeline’. Any replacement of toilets with 6/3 litre toilets was already mandated, so this shift was excluded from the savings.
This also goes some way towards explaining the disproportionately high share of the savings from taps. As distinct from most of the other appliances, no existing shift was underway in the efficiency of taps prior to 2006, whether from regulations or purchasing preferences. As such, the analysis finds a significant shift in the efficiency of taps relative to the baseline.
Snapshots of the annual savings estimates in 2013, 2021 and 2030 are given in Table 6‑3.
[bookmark: _Ref266466034][bookmark: _Toc286931498]Table 6‑3 - Snapshots of estimated annual water savings since the commencement of WELS
	
	2013 [GL/a]
	2021 [GL/a]
	2030 [GL/a]

	Showers
	23
	48
	71

	Clothes washing machines
	14
	27
	31

	Dishwashers
	1.2 
	3.4
	5.3

	Toilets
	6.1
	16.5
	28

	Taps
	26 
	44
	69

	Total
	70 
	147
	204


[bookmark: _Ref266459261][bookmark: _Ref266459256]


Figure 6‑20 plots the cumulative savings from the year 2005 to 2030 and Table 6‑4 gives snapshots of the cumulative savings.

[bookmark: _Ref412665778][bookmark: _Toc286931476]Figure 6‑20 - Estimated cumulative water savings since the commencement of WELS

[bookmark: _Ref266466106][bookmark: _Toc286931499]Table 6‑4 - Snapshots of estimated cumulative water savings since the commencement of WELS
	
	2013 [GL]
	2021 [GL]
	2030 [GL]

	Showers
	129
	428
	979

	Clothes washing machines
	54
	226
	493

	Dishwashers
	4.4
	24
	65

	Toilets
	20
	115
	321

	Taps
	99
	434
	993

	Total
	607
	1,227
	2,853



[bookmark: _Ref394053977][bookmark: _Toc286931533]ENERGY AND GHG IMPACTS
[bookmark: _Toc391297591][bookmark: _Toc286931534][bookmark: _Toc391297593]Introduction
Water efficiency improvements typically result in substantial energy and greenhouse gas reductions. This component of the research sought to estimate those complementary benefits.
[bookmark: _Toc391297592][bookmark: _Toc286931535]Analysis
Energy savings occur owing to one of two mechanisms: avoided water treatment and pumping, and avoided domestic water heating.
The avoided water treatment and pumping was calculated by reference to recent research quantifying the energy intensity of water and wastewater services in major metropolitan water systems across Australia (Cook, Hall & Gregory 2012)
The figures, which were for 7 major metropolitan regions, were weighted by their respective populations to yield an Australia-wide mean water and wastewater energy intensity of water and wastewater as shown in Table 7‑1.
[bookmark: _Ref266460328][bookmark: _Toc286931500]Table 7‑1 - Energy intensity of water services in major cities
	City
	Energy intensity [GJ/ML]
	

	
	Water
	Wastewater

	Sydney
	2.03
	1.77

	Melbourne
	1.35
	3.08

	SEQ
	2.29
	2.84

	Perth
	3.93
	2.98

	Canberra
	1.78
	3.04

	Adelaide
	2.80
	3.72

	Newcastle
	1.61
	2.27

	Australia (weighted by pop)
	2.16
	2.68



The applied energy intensities accounted for a 70% sample of the Australian population, but critically exclude regional and rural water systems.

The water heating energy was calculated using a relatively simple end use model.
Firstly the total hot water demand was calculated by estimating the proportion of end use water demand sourced from hot water as summarised in Table 7‑2.

[bookmark: _Ref397594417][bookmark: _Toc286931501]Table 7‑2 - Assumed hot water proportions by end use
	End use
	Hot water proportion

	Basins
	22%

	Clothes washing machines
	25%

	Showers
	46%

	Sinks
	46%



The water heating stock was then divided into electric, gas and solar water heaters based on ABS appliance stock survey data (ABS 2011).

A simple thermal calculation was applied to estimate the energy demand for each water heater type as follows:

Heating energy = m x C x T / e + piping losses + standing losses

	Where m = the mass of water heated
		C = the specific heat of water (4.18 J/ kg C)
		T = change in temperature from supply to thermostat temp
		e = heating efficiency of heater

The heating efficiency of the heater differed by water heater type, with electric water heaters operating around 98% efficient, and gas water heaters operating at 85% (EES 2008). Standing losses were assumed to be 2.2 kWh / day for both electric and gas water heaters.
		
The water service energy and domestic water heating energy were combined to determine the complementary energy savings associated with the water efficiency improvements.

The estimated energy savings were then translated into greenhouse gas reductions using published Scope 3 emission factors (DOI 2013). Note that the analysis assumes the greenhouse gas intensity of electricity remains constant from the most recent actuals. There is considerable policy uncertainty associated with the emission intensity of electricity into the future so choosing a defensible projection was not possible.
[bookmark: _Toc286931536]Findings
Figure 7‑1 shows the estimated energy savings arising from water savings since the commencement of the WELS Scheme. The analysis demonstrates that the dominant share of energy consumption reductions arise from domestic water heating, at 92% of total electricity savings in 2030. Table 7‑3 provides snapshots of estimated annual energy consumption reductions.

[bookmark: _Ref396818766][bookmark: _Toc286931477]Figure 7‑1 - Estimated annual energy savings associated with water savings since the commencement of WELS

[bookmark: _Ref397594044][bookmark: _Toc286931502]Table 7‑3 - Snapshots of estimated annual energy consumption reductions associated with water savings since the commencement of WELS
	
	2013
	2021
	2030

	Annual electricity consumption reduction
[PJ/a]
	4.4
	9.0
	12.3

	Annual gas consumption reduction [PJ/a]
	2.0
	4.0
	5.4

	Cumulative electricity consumption reduction [PJ]
	21
	77
	176

	Cumulative electricity consumption reduction [PJ]
	9
	34
	78



Figure 7‑2 shows the estimated cumulative greenhouse gas reductions associated with water savings since the commencement of WELS. The reductions ramp up from 5.5 megatonnes CO2 equivalent in 2013 to 46.4 in 2030. The analysis also demonstrates that the dominant share of greenhouse gas reductions arise from avoided domestic water heating. Snapshots of cumulative greenhouse gas reductions are given in Table 7‑4.

[bookmark: _Ref394051019][bookmark: _Toc286931478]Figure 7‑2 - Estimated cumulative greenhouse gas emission reduction associated with water savings since the commencement of WELS

[bookmark: _Ref397594525][bookmark: _Toc286931503]Table 7‑4 - Snapshots of estimated cumulative greenhouse gas emission reductions associated with water savings since the commencement of WELS
	
	2013
	2021
	2030

	Cumulative greenhouse gas emission reduction
[MT CO2-e] 
	5.5
	 20.4
	 46.4



[bookmark: _Toc286931537]HOUSEHOLD BILL IMPACTS
[bookmark: _Toc286931538]Introduction
Water efficiency improvements typically result in substantial financial savings, both in terms of reduced water bills and reduced energy bills owing to avoided domestic water heating. This component of the research sought to estimate the reduction of household water and energy bills owing to water savings since the inception of WELS.
[bookmark: _Toc286931539]Analysis
The retail price paths of electricity, gas and water were firstly established over the forecast period from 2006 to 2030. For electricity and gas, we referred to published government projections commissioned to quantify the household impacts of the E3 program (DOI 2014), shown in Figure 8‑1 below. Note that owing to the recent withdrawal of the Carbon Pricing Mechanism, the price path without a carbon price was applied.

[bookmark: _Ref394053866][bookmark: _Toc286931479]Figure 8‑1 - Australian mean retail electricity and gas prices (DOI 2014)

No Australia-wide price paths have been published for retail water prices, necessitating an estimate to be formed. This involved firstly collating water price forecasts published by utilities and regulators for major metropolitan regions including Sydney (IPART 2012), Canberra (ICRC 2013), Newcastle (Hunter Water 2012), Melbourne (CWW 2012), Brisbane and Gold Coast (DEWS 2014), Perth (ERA 2013) and Adelaide (ESCSA 2014). Where tiered pricing was present, we selected the tier in which the median household water consumption for that city would lie as we were only concerned with the marginal savings rather than estimating the total bill. 
The calculated price paths for each major Australian city are shown in Figure 8‑2. 

[bookmark: _Ref286933624][bookmark: _Toc286931480]Figure 8‑2 - Retail water prices in major metropolitan regions
These metropolitan price paths were then weighted by their respective populations to form an estimated Australia-wide price path as shown in Figure 8‑3 below.

[bookmark: _Ref394053931][bookmark: _Toc286931481]Figure 8‑3 - Australian mean retail water price
The price paths for electricity and gas were then multiplied by the domestic water heating energy savings calculated in Section 7 to form a total estimated household bill reduction for Australia.
[bookmark: _Toc286931540]Findings
Figure 8‑4 shows the estimated annual residential utility bill reductions associated with water savings since the commencement of the WELS Scheme.

[bookmark: _Ref394054008][bookmark: _Toc286931482]Figure 8‑4 - Annual residential utility bill savings associated with water savings since the commencement of the WELS scheme

The analysis shows annual residential utility bill savings have already reached an estimated $520 million per annum, with savings set to grow to $2 billion per annum by 2030. The analysis also highlights the relative shares of the utility bill savings, with electricity bill reductions associated with avoided water heating contributing the largest share (57%), followed by water bill reductions (35%), and gas bill reductions (8%). Gas bill reductions are much smaller than electricity bill reductions owing to their smaller share of the water heating stock and the lower price of gas relative to electricity. Annual and cumulative snapshot tables for 2013, 2021 and 2030 are provided in Table 8‑1 and Table 8‑2 below.


[bookmark: _Ref286933697][bookmark: _Toc286931504]Table 8‑1 – Annual residential utility bill savings associated with water savings since the commencement of WELS
	
	2013 [$m/a]
	2021 [$m/a]
	2030 [$m/a]

	Residential water bill reductions
	188
	486
	715

	Residential electricity bill reductions
	282
	784
	1,181

	Residential gas bill reductions
	50
	119
	168

	Residential total utility bill reductions
	520
	1,390
	2,063



[bookmark: _Ref286933704][bookmark: _Toc286931505]Table 8‑2 – Cumulative residential utility bill savings associated with water savings since the commencement of WELS
	
	2013 [$b]
	2021 [$b]
	2030 [$b]

	Residential water bill reductions
	0.6
	3.5
	9.1

	Residential electricity bill reductions
	1.1
	5.6
	14.9

	Residential gas bill reductions
	0.2
	0.9
	2.3

	Residential total utility bill reductions
	2.0
	10.0
	26.3




[bookmark: _Toc286931541]CONCLUSIONS
[bookmark: _GoBack]The analysis of policies interacting with the WELS scheme found that WELS has established itself at the centre of urban water management in Australia. A total of 32 complementary policies were identified referencing WELS including 19 water efficiency programs, 4 energy efficiency schemes, 6 building codes, regulations and rating schemes, and 3 tenancy laws.
The analysis of WELS product registrations found a significant shift and convergence toward improved water efficiency across all product categories, and primary and secondary sales tracking research confirmed that the shift has passed through to shifts in product sales, driven by improved customer information and a range of complementary incentives and regulations.
The analysis of water savings since the inception of WELS revealed a significant reduction in household water consumption. The analysis estimated a total of 70 gigalitres per annum in water savings have been recognised by 2013, owing to changes in appliance water intensities since the commencement of WELS. These water savings are set to increase considerably in future years to 200 GL per annum by 2030 as the existing appliance stock is slowly replaced with more efficient models.
Importantly, the analysis removed water savings that were already ‘in the pipeline’ prior to the commencement of WELS owing to existing regulations and historical purchasing preference changes. Despite considerable baseline savings, the analysis found subsequent changes approximately doubled the reductions that would have been previously projected.
These water savings were found to translate to considerable greenhouse gas emission reductions, with an estimated cumulative reduction of 46 megatonnes carbon dioxide equivalent by 2030.
Finally, households are also anticipated to benefit financially from water savings, both in terms of direct water bill reductions and indirect energy bill reductions from domestic water heating, with an estimated $520 million per annum saving in 2013, ramping up to $2 billion per annum saving by 2030.
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[bookmark: _Toc286931543]APPENDIX A: INTERVIEW TRANSCRIPT
[bookmark: _Toc76531192]Introduction
ISF is undertaking research on behalf of the Federal Government Department of the Environment to evaluate the impacts of their Water Efficiency Labelling and Standards Scheme on household water consumption.
As part of this research, we are conducting a series of interviews with key product providers and retailers to better understand how the efficiency of appliances has changed in recent years.
We understand that some of the information we will asking for may be commercially sensitive, and we want to make it clear that you are under no obligation to respond.  
However we want to stress that our research focuses on the market-wide impacts only and the data you provide to us will only be published as market aggregates and will not be attributed to individual companies.
ISF is a university research institute bound by rigorous ethical standards on how we conduct, handle, and disclose private or commercially sensitive information and we are happy to provide a data agreement if you wish.
Do you have any questions regarding your participation in the research before we begin?
[bookmark: _Toc76531197][bookmark: _Toc202787006]Taps
i. [bookmark: _Toc76531199][bookmark: _Toc202787008]Market
· What would you estimate the current size of the Australian taps market in terms of total numbers  of taps sold?
· What proportion of the Australian taps market does your company represent (% all taps sold)?
· What proportion of taps manufactured/imported/sold by your company would be
· Less than 3 Star
· 3 Star
· 4 Star and above
· Do you think your sales reflect sales in the broader market? Comment on any key differences?
· What proportion of taps go into residential compared to non-residential markets (specify whether answer relates to company sales or sales in the market as a whole)?

If the interviewee has a strong sense of the figures above, prompt for historical data.
ii. [bookmark: _Toc202787009]Natural penetration
· The number of efficient taps on the market has been increasing over time. Without WELS what do you think would be the ultimate market penetration of 3 Star, 4 star (and above) taps, particularly in the residential sector?
iii. Impacts on marketing
· To what extent has WELS impacted on the marketing of your tap products  both in terms of: 
· the extent to which marketing references water efficiency and 
· the number of products that are subject to WELS-related marketing?
iv. Other impacts and consequences
· Can you comment on the impacts (positive and negative) of WELS on your company and the Australian taps market more broadly? e.g.
· stimulating development/sourcing of new products,
· increasing sales of more efficient products,
· discontinuation of particular models/styles,
· improving/reducing quality
· more/less imports?
v. New and competing products
· Do you see any new tapware products coming onto the market that will dramatically change household tap water use?
vi. Efficiency programs
· How have utility and government water efficiency programs affected your sales of taps? (ask which programs, eg, building codes etc)

[bookmark: _Toc76531210][bookmark: _Toc202787020]Toilets
1. [bookmark: _Toc76531212][bookmark: _Toc202787022]Market
· What would you estimate the current size of the Australian toilets market in terms of total numbers  of toilets sold, including replacement cisterns?
· What proportion of the Australian taps market does your company represent (% toilets sold)?
· What proportion of toilets manufactured/imported/sold by your company would be
· 1-star 9/4.5L replacement cisterns
· 3-star including
· 6L or 5.5L single flush? 
· 4L single flush
· 6/3 L dual flush toilets
· 4-star dual flush toilets (4.5/3 L)
· 5-star toilets (4.5/3 L with integrated basins)
· Do you think your sales reflect sales in the broader market? Comment on any key differences?
· What proportion of toilets sold supply residential compared to non-residential markets (specify whether answer relates to company sales or sales in the market as a whole)?
If the interviewee appears to have a strong grasp of the above figures prompt for historical data
viii. [bookmark: _Toc76531217]Natural penetration
· The number of efficient toilets on the market has been increasing over time, primarily on account of minimum efficiency standards. Without WELS what do you think would be the ultimate market penetration of 4-star and 5-star toilets would be, particularly in the residential sector?
ix. [bookmark: _Toc76531218][bookmark: _Toc202787028]Impacts on marketing
· To what extent has WELS impacted on the marketing of your toilet products both in terms of:
· the extent to which marketing references water efficiency and 
· the number of products that are subject to WELS-related marketing?
x. Other Impacts and consequences
· Can you comment on the impacts (positive and negative) of WELS on your company and the Australian toilet market more broadly? e.g.
· stimulating development/sourcing of new products,
· increasing sales of efficient products,
· discontinuation of particular models/styles,
· improving/reducing quality
· more/less imports?
xi. New and competing products
· Do you see any new products coming onto the market that will dramatically change household toilet water use?
xii. Efficiency programs
· How have utility and government water efficiency programs affected your sales of toilets? (ask which programs, eg, building codes etc)

[bookmark: _Toc76531233][bookmark: _Toc202787042]Showers
1. [bookmark: _Toc76531235][bookmark: _Toc202787044]Market
· What would you estimate the current size of the Australian showers market in terms of total numbers  of showers sold,?
· What proportion of the Australian showers market does your company represent (% showers shold)?
· What proportion of showers manufactured/imported/sold by your company would be
· 3 star (> 4.5 but <= 6.0 L/min plus bonus water saving feature)
3 star (> 4.5 but <= 6.0 L/min)
· 3 star (> 6.0 but <= 7.5 L/min)
· 3 star (>7.5 but <= 9.0 L/min)?
· 2 star (9 - 12 L/min)?
· 1 star (12-16 L/min)
· 0 Star (> 16 L/min) including high end ‘luxury’ high water users i.e. over 15-20L/min?
· Do you think your sales reflect sales in the broader market? Comment on any key differences?
· What proportion of toilets sold supply residential compared to non-residential markets (specify whether answer relates to company sales or sales in the market as a whole)?
If the interviewee appears to have a strong grasp of the above figures prompt for historical data
xiv. [bookmark: _Toc76531236][bookmark: _Toc202787045]Natural penetration 
· Efficient showerheads have been increasing over time. Without WELS what do you think would be the ultimate market penetration of 3-Star showers would be, particularly in the residential sector?
xv. Impacts on marketing
· To what extent has WELS impacted on the marketing of your shower products both in terms of:
· the extent to which marketing references water efficiency and 
· the number of products that are subject to WELS-related marketing?
xvi. Other Impacts and consequences
· Can you comment on the impacts (positive and negative) of WELS on your company and the Australian shower market more broadly? e.g.
· stimulating development of new products,
· increasing sales of efficient products,
· discontinuation of particular models/styles,
· improving/reducing quality
· more/less imports?
xvii. New and competing products
· Do you see any new products coming onto the market that will dramatically change water used for showering?
· High end ‘luxury’ high water uses occupy a particular niche in the market. Do you think these will grow to represent a significant proportion of showers in the residential sector?
· How common do you think showers fitted with two (or more) independent showerhead and tap fittings are?
xviii. Efficiency programs
How have utility and government water efficiency programs affected your sales of showers? (ask which programs, eg, building codes etc)

[bookmark: _Toc286931544]APPENDIX B: MODELLING ASSUMPTIONS
	Parameter
	Unit
	Value Used in Model
	Range in Literature

	Showers

	Shower frequency
	Showers/pp/day
	0.75
	0.73 – 0.9

	Shower length
	Minutes
	7
	5.92 – 7.1

	Shower half-life
	Years
	11
	

	Inefficient showerhead flow rate
	L/minute
	11
	8.5 – 21.1

	Efficient showerhead flow rate
	L/minute
	6.5
	6.3 – 7.7

	Hot water temperature
	C
	40
	

	Toilets

	Toilet half-life
	Years
	25.35
	

	Full-flush factor (inefficient)
	% of flushes
	33
	33 - 47

	Full-flush factor (efficient)
	% of flushes
	50
	46 - 50

	Flush frequency
	Flushes/pp/day
	3.9
	3.3 – 4.2

	Single Flush water consumption
	L/use
	9
	6.5 – 9.9

	Dual Flush (11) water consumption (full)
	L/use
	7.06
	6.9

	Dual Flush (9) water consumption (full)
	L/use
	5.96
	5.7 – 6

	Dual Flush (6) water consumption (full)
	L/use
	5.15
	4.1 – 5.2

	Dual Flush (4) water consumption (full)
	L/use
	4.35
	4.3 – 4.6

	Clothes washing machines

	Clothes washing machine half-life
	Years
	13
	~14

	Dishwashers

	Dishwasher half-life
	Years
	15.7
	

	Kitchen Sink

	Events per week (no dishwasher)
	Event/hh/week
	10.1
	10.1

	Events per week (dishwasher)
	Event/hh/week
	5.9
	5.9

	Inefficient flow rate
	L/min
	6.5
	No data

	Efficient flow rate
	L/min
	4
	No data

	Duration
	Minutes
	5
	No data

	Wash with plug
	% of events
	60
	60

	Wash with running water
	% of events
	13
	13

	Was with fill and running
	% of events
	27
	27

	Bathroom Basin

	Inefficient flow rate
	L/min
	3.3
	No data

	Efficient flow rate
	L/min
	2
	No data

	Frequency
	Events/pp/day
	19
	5.5 – 20 

	Duration
	Minutes
	0.25
	0.17 – 0.5



[bookmark: _Toc286931545]APPENDIX C: SHOWERHEAD REPLACEMENT ESTIMATE METHODOLOGY
INTRODUCTION
The following sections provide the detailed methodology applied to derive an estimate of the total showerheads replaced as a consequence of a range of rebate schemes and other policies implemented across Australia over the period 2005 through to 2014.
NEW SOUTH WALES
GGAS and ESS Programs
New South Wales Greenhouse Gas Abatement Certificates (NGACs) generated through showerhead installation activities as part of the Greenhouse Gas Abatement Scheme (GGAS) were obtained for the years 2006/07 to 2008/09 inclusive.  Energy Saving Certificates (ESCs) generated through showerhead installations in the Energy Savings Scheme (ESS) were also obtained for the years 2009 to 2011. To determine the total number of showerheads installed in NSW through the both the GGAS and ESS programs, NSW hot water ownership statistics were first collated from residential appliance and energy use studies (DEWHA, 2008[footnoteRef:4], & ABS, 2005[footnoteRef:5]) to obtain percentage proportions of hot water system type by year (Table 1 below).  [4:  DEWHA. (2008). Energy Use in the Australian Residential Sector 1986 - 2020. Commonwealth of Australia]  [5:  ABS. (2005). 4602.0 Environmental Issues - Table 3.15. Australian Bureau of Statistics] 

Table C-1: Hot Water System Ownership
	Hot Water System Type
	2006
	2007
	2008
	2009
	2010
	2011

	% Ownership

	Electric
	68.3
	67.4
	66.5
	65.6
	64.7
	63.9

	Solar
	2.9
	3.2
	3.4
	3.7
	3.9
	4.1

	Gas
	28.0
	28.7
	29.4
	30.1
	30.7
	31.4

	Other (Primarily Wood)
	7
	7
	7
	7
	7
	7

	
	
	
	
	
	
	

	% Solar Electrically Boosted
	93.9
	93.9
	93.9
	93.9
	93.9
	93.9


The hot water system breakdowns in Table C-1 were then used to calculate NGACs and ESCs generated from showerhead installations on electric and electrically boosted solar hot water systems (gas and other hot water system types are beyond the scope of the GGAS and ESS schemes). To determine total showerhead installations, certificate numbers for each hot water system type were divided by the relevant savings factor as determined in the GGAS and ESS rules and regulations.
Home Power Save Program
Raw data for showerhead installations under the Home Power Saver Program was obtained from the NSW Office of Environment and Hertiage, who implemented the program. 
VICTORIA
VEET Scheme
To determine showerheads installed under the Victorian Energy Efficiency Target (VEET) scheme, total showerhead activities for 2009 to June 2014 were collected from the VEET certificate registry. As a showerhead activity can consist of the installation of a maximum number of 2 showerheads per household, shower saturation per dwelling modelled from ABS data was used to estimate the number of showerheads installed under the VEET scheme. Shower saturation ranged from 1.52 to 1.56 showers per household for 2009 to 2014. As per the VEET certificate calculation methodology (ESC, 2014) [footnoteRef:6], each year's shower saturation figure was multiplied by each year’s VEET showerhead activities count, yielding an estimated figure for installed showerheads over the duration of the VEET scheme to date.  [6:  ESC. (2014). Explanatory Note - Creating Victorian Energy Efficiency Certificates From Prescribed Activities. Essential Services Commission - Victorian Government.] 

Water Retailers' Showerhead Exchange Programs 
Data was obtained from each of the Melbourne water retailers (South East Water, Yarra Valley Water and City West Water) detailing total showerheads installed under each retailer's showerhead exchange programs, running as far back as the 2006/07 financial year. This data was obtained from retailers' annual reports as well as from the retailers directly. 
As the Melbourne water retailers used VEET scheme providers in partnership to deliver their showerhead exchange programs, showerhead exchange program installation figures for the period that the VEET scheme has been in effect (January 2009 to current) were not included in the modelling. 
AUSTRALIAN CAPITAL TERRITORY
Water Smart Homes
Raw data was obtained for all showerhead installations conducted under the Water Smart Homes, and was then aggregated per year for the 2005 to 2007 period of the program.
QUEENSLAND
ClimateSmart Home Service
Raw data for showerhead installations under the ClimateSmart Home Service (CSHS) program was obtained from Local Government Infrastructure Services (LGIS), who implemented the program on behalf of the Queensland Government. The data included a breakdown of showerhead installations for both Queensland network providers; Ergon and Energex. 
WESTERN AUSTRALIA
Waterwise Showerhead Swap
The total number of showerheads installed through the Waterwise Showerhead Swap were obtained from WA Water Corporation annual reports. This figure was divided by month over the duration of the program (February 2011 to April 2013) and summed by year to give total annual showerhead installations.
SOUTH AUSTRALIA
H2ome Program
The total number of showerheads installed through the H2ome Program were obtained from SA Water annual reports. This figure was divided by month over the duration of the program (November 2007 to June 2012) and summed by year to give total annual showerhead installations. 
Table C-2: Showerhead replacement estimates by program
	Efficiency Program
	State/Region
	Total Shower Heads Used in Model
	Years Active

	Greenhouse Gas Abatement Scheme 
	New South Wales
	174,128
	2006 - 2009

	Energy Savings Scheme
	New South Wales
	398,385
	2009 – 2011 (showerheads)

	Home Power Saver Program
	New South Wales
	38,340
	2011 - 2014

	Hunter Water Showerhead Swap
	Newcastle and Hunter
	9,838
	2009 - 2011

	South East Water Showerhead Exchange Program[footnoteRef:7] [7:  South East Water Showerhead Exchange Program ran from 2006 to 2013 with total showerheads exchange numbering 194,702. From 2009 onwards, SEW used VEEC accredited providers to deliver showerheads. To prevent double counting, only showerheads delivered up to the initiation of the VEET scheme were used in the model] 

	Melbourne
	105,451
	2006 - 2008

	Yarra Valley Water Showerhead Exchange Program[footnoteRef:8] [8:  Yarra Valley Water Showerhead Exchange Program ran from 2006 to 2013 with total showerheads exchange numbering 188,887. From 2009 onwards, YVW used VEEC accredited providers to deliver showerheads. To prevent double counting, only showerheads delivered up to the initiation of the VEET scheme were used in the model] 

	Melbourne
	107,192
	2006 - 2008

	City West Water Showerhead Exchange Program[footnoteRef:9] [9:  City West Water Showerhead Exchange Program ran from 2006 to 2013 with total showerheads exchange numbering 112,442. From 2009 onwards, CWW used VEEC accredited providers to deliver showerheads. To prevent double counting, only showerheads delivered up to the initiation of the VEET scheme were used in the model] 

	Melbourne
	60,885
	2006 - 2008

	Victorian Energy Efficiency Target scheme
	Victoria
	441,212
	2009 - ongoing

	Geelong Showerhead Swap
	Geelong
	3,871
	2008 - 2010

	Home WaterWise Service
	Queensland
	201,136
	2006 - 2008

	ClimateSmart Home Service
	Queensland
	68,932
	2009 - 2011

	Home Water Smart
	Australian Capital Territory
	7,808
	2005 - 2007

	Waterwise Showerhead Swap
	Western Australia
	124,000
	2011 - 2013

	H2ome Retrofit Program
	South Australia
	29,488
	2007 - 2012
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Water bill reductions	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	12.482764690942274	20.39889993794441	34.534217780939308	54.293239462095151	78.047712425868724	105.0278651656556	140.9408438192518	188.09927365469071	222.81907876200805	262.30448517809879	302.49582204041661	342.34791262760632	380.80592581206281	419.12081007248622	456.58316827356896	486.48341049539181	515.17552480748441	542.71208088317007	569.27613625061326	595.03079897071575	620.08191471356702	644.49674278573127	668.33693698252239	691.65894922321399	714.53469474637768	Electricity bill reductions	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	37.760743730808187	51.563842061206891	71.310941203399238	106.9563514342329	149.43245708789007	188.45215985813942	232.8481046295357	281.71421555931397	352.35347911105202	406.7616076126651	464.80042551777632	528.03721976991756	592.19301865882926	656.82075451123376	720.22431364175804	783.88035775439801	847.1457114237744	910.68404113261352	973.94106504250328	1011.5320135736562	1047.6482976977979	1082.4853973915431	1116.224094048029	1148.9747036139049	1180.8260789840901	Gas bill reductions	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	7.5659178417013706	10.613598908642143	15.074357856248533	21.441732737318368	28.588857820723728	35.066662918511163	42.027674976145761	50.328639061968246	58.885869581854266	64.180021531515479	73.287696194441082	82.865507682712902	92.662391306704151	102.65171364217822	111.96872369037403	119.4170255116944	126.7806928494484	133.36692013789406	139.24268807368699	144.54601000668561	149.39850585376345	154.36016215225081	158.75045681028627	162.91869634025105	167.60813920462161	Household bill savings [$m/a]

Revised demand	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	356.2668582623653	355.59967079054951	349.3819831690646	340.2645735292723	325.8243609032798	317.48785040703666	306.0753039233677	300.82698796617905	292.13800310294465	286.51871157131751	279.20613955069257	273.7203140847617	269.79782526033682	265.81806496081168	261.59136879095371	257.70385465215196	253.89677944462775	250.3951207933741	247.19855617063465	244.29841298809922	241.72921188936678	239.4242090621126	237.36149396767817	235.52106935194155	233.87495014353431	232.40000056689459	231.07920470466365	229.89860197982111	228.8452790811906	227.9044903648921	227.06047667404079	Shower savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	9.6901936020046223E-2	0.31707675960801412	0.63656084127629198	1.0328108096657485	1.4943085165709111	2.0111954131714191	2.4550736240275612	2.9045113553790012	3.4031840254839958	3.921980641158854	4.248825122948662	4.6642660215151928	5.2031044890128024	5.7295560926686591	6.2841498959106179	6.8834190913261324	7.4543584516001875	7.9939595304900006	8.5016902225849567	8.9457754939231329	9.3634201246905029	9.7558267183410088	10.123830231543234	10.468425675121043	10.790709064862613	11.091837700123969	11.373005207714803	11.63548525786962	11.880412803718723	12.108904464070495	Clothes washing machine savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	5.0787754861718515	6.0532533965812068	9.9321167711638498	10.22296951881405	11.355595646575134	11.875843742912663	11.117978615077718	10.193467374560052	9.9438833391652341	9.7182551136478583	9.5206779662628485	9.3523192921246867	9.2127869154473672	9.099866984716158	9.0100199402187009	8.9391975263676855	8.8835699230472365	8.8400345509880243	8.8062195999006168	8.780296270362923	8.7607714244148092	8.7463613793236483	8.7359460963665825	8.7285683156727991	8.7234382020956502	Dishwasher savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	3.5692545014707214E-2	0.10405021849727902	0.18272980719267007	0.27566343861729392	0.3585253216097351	0.44974820852088004	0.55651405170125257	0.66992370335886642	0.77179680918529914	0.87370395327225303	0.97502330877988508	1.0766697976730875	1.1795557253586155	1.282970175369311	1.3855471204380785	1.4837467306172278	1.568003907614536	1.6327564431881341	1.685789745842653	1.7322851652965288	1.7726886821278358	1.8056681525384166	1.8299102867792938	1.8475415793405501	1.8629290292535541	Toilet savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	0	8.181794928249532E-2	0.2547232802781989	0.49857370005982221	0.81255496122125159	1.1140255696979655	1.4347961049462101	1.7552548449645762	2.0652422305994862	2.3773031834489982	2.684392615787055	2.9862837151059551	3.282139543233904	3.571532731757693	3.853953700945667	4.1283863538923846	4.3941388913208428	4.6500886068791862	4.8951431934722818	5.1283135509080626	5.3487769149874076	5.5559219741301717	5.7494016817745335	5.9290352807646887	6.0948675132381354	Tap savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	0.25679487776781712	0.79980266522760179	2.0267787090365488	3.8584005493094371	5.9072583343203089	7.8873457188535951	9.8907439743133008	11.833326519920304	13.664849968734099	15.399415817696873	17.000135016941744	18.456448159615032	19.76371216915047	20.924675277135872	21.946725511934968	22.83957444003234	23.615326049109409	24.286032063626052	24.863673206793912	25.359668398521954	25.784589542246664	26.148021921001611	26.458550141647088	26.723667112394928	26.949921019152193	Household demand [Litres / hh / day]

Potential households covered / Total households	Showerheads	Toilets	Washing Machines	Home retrofits	Mixed rebates	0.91444801935353026	0.49475518051676493	0.22996790732248107	0.4460533883708071	0.20222379363988296	Households participated / Total households	Showerheads	Toilets	Washing Machines	Home retrofits	Mixed rebates	0.15501977832479505	5.5534514353518336E-3	6.7979571862907595E-2	8.0552521856617224E-2	2.0470914166922517E-2	Coverage

NSW	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0	39512.862308178621	139179.72831731441	174128.29921652016	194331.79624860111	426558.35778722842	575670.99855419085	583589.99855419085	603335.99855419085	610852.99855419085	Victoria	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0	42520.25	147461.75	273527	376373	454673.27291154052	508944.10364850413	581030.63725164044	683238.93788726942	761953.41472849913	Queensland	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0	67045.439999999988	134090.87999999998	201136.31999999998	228065.31999999998	253840.31999999998	270068.32	270068.32	270068.32	270068.32	ACT	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	4006	6921	7808	7808	7808	7808	7808	7808	7808	7808	WA	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0	0	0	0	0	0	50519	105630	124000	124000	SA	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0	0	1322.636363636364	9258.454545454546	17194.272727272717	25130.090909090904	29293	29488	29488	29488	Showerheads
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Penetration of appliances [%]
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Modelled frontloader sales	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.1448591441192705E-2	3.2379758237898008E-2	3.3903309212953918E-2	3.6386762940478101E-2	4.0410874358102915E-2	4.686996788431172E-2	5.7083109105767312E-2	7.2857729396473794E-2	9.6364168357090232E-2	0.12958981108269105	0.17321494508987306	0.225271793484141	0.28075528808440608	0.33321219940445423	0.37748393743185821	0.4114087227307941	0.43553347864976111	0.45179396996765614	0.46236270995189721	0.46907132527659401	0.47326631778020711	0.4758652097098513	0.47746616361004129	0.47844901977947113	0.4790512099922502	0.47941975210712801	0.47964516654574701	0.47978300146337599	0.47986727793575923	0.47991880981281232	0.47995032358572609	0.47996959880686013	0.47998139073612001	0.47998860619875222	0.4799930223276031	0.4799957257891041	0.47999738118215013	0.47999839505963421	0.47999901617714602	0.47999939677496611	0.47999963004727009	0.47999977305663111	0.47999986075068313	0.47999991453803392	0.47999994753655301	0.47999996778598814	0.4799999802149682	0.4799999878456272	0.47999999253152192	0.47999999540976113	0.4799999971780971	0.47999999826478912	0.47999999893275114	0.47999999934342813	0.47999999959598111	0.47999999975132901	0.47999999984690811	0.47999999990572911	0.4799999999419351	Reported Frontloader Sales	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	1.5983997850891003E-2	3.8210794846708807E-2	3.604502734428771E-2	2.8239682743045096E-2	5.5458417007132513E-2	6.5926014414844913E-2	7.0486844358198825E-2	8.1203736117664307E-2	0.12830672496858489	0.16594124312468705	0.25436761257186502	0.28564436053422809	0.30001351841706508	0.36991772198131312	0.43820979781736813	0.44796038986789521	0.46523333496784208	0.45104597843572192	0.44112557137610209	0.43921622971810609	0.46850431270663101	Modelled top loader and twin tub sales	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.96855140855880839	0.96762024176210204	0.96609669078704596	0.9636132370595224	0.95958912564189702	0.95313003211568925	0.94291689089423281	0.92714227060352739	0.90363583164291017	0.87041018891730759	0.82678505491012722	0.77472820651585961	0.71924471191559525	0.66678780059554743	0.62251606256814218	0.58859127726920601	0.56446652135023756	0.54820603003234381	0.53763729004810323	0.53092867472340621	0.52673368221979322	0.52413479029014898	0.52253383638995898	0.52155098022052981	0.52094879000774996	0.52058024789287183	0.52035483345425304	0.52021699853662262	0.52013272206424077	0.52008119018718801	0.52004967641427546	0.52003040119314003	0.52001860926388122	0.52001139380124661	0.52000697767239701	0.52000427421089623	0.52000261881784982	0.52000160494036596	0.52000098382285376	0.52000060322503505	0.52000036995272858	0.520000226943369	0.52000013924931698	0.52000008546196475	0.52000005246344838	0.52000003221401325	0.52000001978503196	0.52000001215437441	0.52000000746847841	0.52000000459023898	0.52000000282190284	0.52000000173520977	0.52000000106724875	0.52000000065657326	0.52000000040402017	0.52000000024867221	0.52000000015309222	0.52000000009427205	0.52000000005806502	Reported top loader and twin tub Sales	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	0.984016002149109	0.96178920515329225	0.96395497265571339	0.971760317256955	0.94454158299286683	0.93407398558515498	0.92951315564180081	0.91879626388233482	0.87169327503141625	0.83405875687531317	0.7456323874281362	0.71435563946577241	0.69998648158293475	0.63008227801868721	0.5617902021826332	0.55203961013210623	0.53476666503215675	0.54895402156427919	0.55887442862389947	0.56078377028189519	0.53149568729336905	
Proportion of total sales
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Front loaders	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.0302610308912001E-2	2.9150305775160715E-2	2.9845423081914006E-2	3.0353726546830204E-2	3.0193051317475506E-2	3.2182012867006803E-2	3.4957064408300514E-2	3.8101898398059018E-2	4.2093211859350131E-2	4.9966507277346438E-2	6.1266420888834307E-2	7.9831782899445203E-2	0.10034868918694598	0.121578072693092	0.14848717943355796	0.17692480043959005	0.20792365194717805	0.23924489709694011	0.2670503333939771	0.29256075646156399	0.3169047588700572	0.341809624113939	0.36510708901097111	0.3861683767795912	0.40461124577360502	0.42032669181922733	0.43335136203962321	0.44389187819017401	0.45227866514029114	0.45888959106551214	0.46408215635254912	0.46814596514712309	0.4713024288619011	0.47372225116904321	0.47554479491926421	0.47688990236966333	0.47786212449935211	0.47855079501391112	0.47902966293082522	0.47935720615356009	0.47957805271084913	0.47972514759149892	0.47982211239082723	0.47988548101135814	0.47992659773168922	0.47995311912776212	0.47997014369106911	0.47998102931809511	0.47998796774100422	0.47999237911825421	0.47999517826573601	0.47999695166403111	0.47999807387116311	0.4799987833770733	0.47999923167021502	0.479999514798227	0.47999969356774014	0.47999980643290802	0.47999987769160812	Top loader + twin tubs	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.96969738969108821	0.97084969422484046	0.97015457691808626	0.96964627345317067	0.96980694868252504	0.96781798713299283	0.96504293559170018	0.961898101601941	0.95790678814064978	0.95003349272265381	0.93873357911116484	0.92016821710055519	0.89965131081305505	0.87842192730690905	0.85151282056644184	0.8230751995604102	0.79207634805282179	0.76075510290306025	0.73294966660602445	0.70743924353843624	0.68309524112994202	0.658190375886061	0.63489291098902922	0.61383162322040941	0.59538875422639481	0.57967330818077423	0.56664863796037845	0.55610812180982583	0.5477213348597092	0.54111040893448803	0.53591784364745099	0.53185403485287719	0.52869757113809923	0.52627774883095657	0.52445520508073584	0.523110097630337	0.52213787550064783	0.52144920498609004	0.52097033706917539	0.52064279384643997	0.52042194728915103	0.52027485240850246	0.52017788760917438	0.52011451898864181	0.52007340226831222	0.52004688087223661	0.52002985630893239	0.52001897068190484	0.52001203225899717	0.52000762088174579	0.52000482173426277	0.52000304833596878	0.52000192612883722	0.5200012166229282	0.52000076832978503	0.520000485201773	0.52000030643225981	0.52000019356709204	0.52000012230839221	Reported front loaders	1994	1999	2002	2005	2008	2011	2013	5.1000000000000004E-2	6.5000000000000002E-2	8.5000000000000034E-2	0.129	0.224	0.31100000000000011	0.34400000000000008	Reported top loaders (only)	1994	1999	2002	2005	2008	2011	0.94800000000000018	0.93600000000000005	0.91500000000000004	0.87100000000000022	0.77600000000000025	0.69000000000000017	
Proportion of total stock [%]


Front loader reference	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	99	99	99	99	99	98	98	91	81	69	67	70.783933758936783	72.362942282490692	73.336089159403699	71.221407553904584	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	71.357863268379035	Top loader reference	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	147.3205194421902	147.3205194421902	147.3205194421902	147.3205194421902	150.50150207247981	150.46497807579831	148.87428445281151	140.08912125072175	141.58594160762371	148.5912244761256	137.49533538563512	143.42127310979131	143.50235853182119	138.62624950048746	123.85177872245204	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	119.0866496446519	Front loader WELS	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	99	99	99	99	99	98	98	91	81	69	67	70.783933758936783	72.362942282490692	73.336089159403699	71.221407553904584	71.357863268379035	67.113943138184084	66.676797484762261	65.557358242336448	62.55651720372272	62.864325417616087	62.869286022904106	63.874036607049746	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	66.131660579011424	Top loader WELS	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	147.3205194421902	147.3205194421902	147.3205194421902	147.3205194421902	150.50150207247981	150.46497807579831	148.87428445281151	140.08912125072175	141.58594160762371	148.5912244761256	137.49533538563512	143.42127310979131	143.50235853182119	138.62624950048746	123.85177872245204	119.0866496446519	109.90688242894872	107.86120948770804	99.754273950532564	99.504999999999995	96.41379310344827	94.677345537757063	95.489051094890513	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	96.043037974683358	
Water intensity [L/wash]

Base case	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	145.8653138263318	145.86193305142567	145.85628157160917	145.91196152523551	146.12964454796651	146.34897795927645	146.46935624877179	145.791638446044	145.14376272430729	144.9258165180357	143.80119791790511	142.8688881407144	141.70721901668921	139.74009538964575	136.71860973578825	133.41814648884346	129.87800645979806	126.5605099536851	123.0424556508347	119.61171748831534	116.5160332660016	113.6461143271099	110.91709956325724	108.2992856760565	105.9328242074785	103.85855847186687	102.10891032695817	100.68024639097398	99.54900573636391	98.676170642046756	98.01555438979733	97.521476020512978	97.153854482273474	96.881032703446593	96.679276358815272	96.531100559227028	96.423439279797876	96.346277001518473	96.291805181904067	96.253941874935578	96.228009266909808	96.210486875639731	96.198789165501665	96.191061162199148	96.186001149942769	96.182712926433453	96.18058948267408	96.179225320861661	96.178352654759351	96.177796315286074	96.177442611923439	96.177218225920228	96.17707611718437	96.176986231911499	96.176929432564663	96.176893564758359	96.176870925014015	96.176856638430806	96.176847623856304	96.176841935539642	96.176838345525923	WELS case	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	145.8653138263318	145.86193305142567	145.85628157160917	145.91196152523551	146.12964454796651	146.34897795927645	146.46935624877179	145.791638446044	145.14376272430729	144.9258165180357	143.80119791790511	142.8688881407144	141.70721901668921	139.74009538964575	136.71860973578825	133.41814648884346	129.24426472440635	125.31658189757567	120.72177702170427	116.12953030073096	111.81899990698987	107.68378487077646	103.73628927976853	100.06210886815857	96.682637952056155	93.629395710305062	90.965033007461656	88.712040916169698	86.870326554842578	85.415777606334288	84.305870356369255	83.486826033799787	82.900656532705554	82.492461891574848	82.21469166486736	82.029178995280688	81.907082878448946	81.827611143932671	81.776302613532607	81.743372230102182	81.722325152982009	81.708912124185048	81.700381466113001	81.694963395124375	81.691525476938907	81.689345479788528	81.68796380391943	81.687088418132248	81.686533953802282	81.686182831615156	81.685960512017346	81.685819760533832	81.685730654658485	81.685674244402733	81.685638531262043	81.685615919390173	81.685601600692962	81.685592531834217	81.685586786615673	81.685583145862353	81.685580837879925	Stock-weighted water consumption [Litres / wash]

Ownership (model)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	1.0083313912537502E-2	1.1193768523335699E-2	1.2423481012907803E-2	1.3784640739876806E-2	1.5290550247563305E-2	1.6955697407367513E-2	1.8795825222768011E-2	2.0827997158521815E-2	2.3070655353877711E-2	2.554366850396771E-2	2.826836555267041E-2	3.1267550641118011E-2	3.4565494014036788E-2	3.8187892826412106E-2	4.2161795052597914E-2	4.6515479031379009E-2	5.1278280652739303E-2	5.6480359893853298E-2	6.215239845135663E-2	6.8325220720513349E-2	7.5029331480037112E-2	8.2294365499687966E-2	9.014844703414529E-2	9.8617460911802235E-2	0.10772424172955308	0.11748769350152798	0.12792185884429605	0.13903496413321401	0.15082847458933307	0.1632962003373401	0.17642350034562301	0.19018663495125196	0.20455231850198305	0.219477520734815	0.23490955831813301	0.25078650635848809	0.26703794395687208	0.28358602899300911	0.3003468766493142	0.31723219560138699	0.33415111734041614	0.35101213972567313	0.36772509719980023	0.38420306813235011	0.40036413471070009	0.416132922086839	0.43144185981600902	0.44623212818680791	0.4604542728107891	0.47406849083955521	0.4870446097404072	0.4993617934952852	0.51100802074851503	0.52197938470788396	0.532279265838286	0.54191742623393102	0.55090906984580701	0.55927390635437324	0.56703524923471804	0.57421917115818522	0.5808537328453528	0.58696829519679383	0.59259291919217483	0.59775785374828805	0.6024931084476618	0.60682810570958423	0.61079140545278143	0.61441049445382923	0.61771163229597459	0.62071974589728496	0.6234583649882468	0.62594959147909046	0.62821409633768022	0.63027113832862725	0.63213859969870223	0.63383303460110141	0.63536972671102399	0.63676275308527219	0.63802505185351543	0.63916849179733481	0.64020394227724498	0.64114134231171138	0.64198976790111517	0.64275749692938944	0.64345207117272896	0.64408035510422401	0.64464859131069141	0.6451624524385946	0.64562708966391125	0.64604717774019438	0.64642695672310724	Ownership (reported)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.251	0.3010000000000001	0.34700000000000009	0.41500000000000009	0.51500000000000001	
Proportion of households with appliance [%]


Model sales	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	128042.17335179303	139511.41085124351	157763.57654951967	166292.04041972361	175666.88683580403	187490.47732849277	201422.3245210177	199901.14101757528	209608.74137864306	222277.29393332501	234040.15155027798	249412.9716899409	275127.81905697525	289385.75601976202	300739.43000138062	316172.19189058174	337488.47840174439	303798.476794791	355478.0653990244	370928.65231770731	359588.95790889999	361577.64802541549	385496.12928991712	393089.24887834169	392687.31772062986	407224.62183638709	417464.82993142522	430610.70746113255	446353.8569453159	459798.56815838674	470076.0902997909	480264.81846130791	486386.42572421755	485041.98212919012	497798.87263842323	512613.63064643269	512484.51325771771	512002.85621811921	520613.06848342094	528280.32931545831	531570.65540957428	Estimated total sales	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	131183.52941176455	151753.01204819305	157170.37037037045	169121.25	191216.66666666669	214548.68421052612	230864.86486486474	202083.33333333328	239963.38028169004	257456.52173913049	297450.74626865669	303419.40298507462	304861.05263157911	321201.05263157911	324767.36842105241	342722.10526315786	379042.10526315786	373639.28421052714	398607.41052631621	384469.29473684187	401367.55789473548	Dishwasher sales [units]

Consumption (Model - WELS)	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	28.8	29.1	25.9	23.8	22.4	21.6	21.3	21	20.3	20	19.899999999999999	18.5	17.600000000000001	16.5	15.1	14.9	14.3	14.307984420642644	13.815971515768064	13.21326963906581	12.761668426610326	12.91752673216553	12.801704045591	12.700243140690363	12.611848940317897	12.534613056543549	12.467126935086853	12.40800895782577	12.356504525327868	12.311501681866282	12.272179708564119	12.237733581369962	12.20772361967841	12.181501922966262	12.15859028497313	12.13851964430428	12.121033813336933	12.10575528145813	12.092405413395964	12.080710902294969	12.070522475939702	12.061620171144799	12.053841636177946	12.04702762400226	12.041091158541127	12.035904074383422	12.031371774442404	12.027401470636708	12.023942484828469	12.020920139191126	12.018279315071574	12.015965947865412	12.013950509066033	12.012189486326903	12.010650763797242	12.009302839786274	12.008128508991248	12.00710241817972	Consumption (Model - Reference)	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	16.5	Consumption (GfK 2005)	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	28.8	29.1	25.9	23.8	22.4	21.6	21.3	21	20.3	20	19.899999999999999	18.5	17.600000000000001	16.5	15.1	14.9	14.3	14.307984420642644	13.815971515768064	13.21326963906581	12.761668426610326	
Water intensity of activity [Litres / activity]


Efficient shower sales (base)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.8378629097542303E-3	4.4767939653477425E-3	5.2211278450030223E-3	6.0879849252621415E-3	7.0971838518593721E-3	8.271639511147167E-3	9.6378102666418494E-3	1.12261971281933E-2	1.3071896230176102E-2	1.5215203988275701E-2	1.7702271344029609E-2	2.0585799302292804E-2	2.3925762177152803E-2	2.7790137202196714E-2	3.2255609027813714E-2	3.740820474621321E-2	4.3343799186693815E-2	5.0168411277309803E-2	5.7998190662043307E-2	6.6958970555202099E-2	7.7185240055551954E-2	8.8818370220084222E-2	0.10200391816059698	0.11688783914641597	0.13361146667093901	0.15230518397476905	0.173080816007671	0.19602292292356291	0.22117937207303495	0.24855179051379406	0.27808672481071212	0.30966851470910811	0.34311496728780233	0.37817684477643509	0.41454191679674801	0.45184387708840912	0.48967583513998614	0.52760746136402803	0.56520431617795797	0.60204755004902422	0.63775210382167102	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	0.64558003937337538	Efficient shower sales (revised)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.8378629097542303E-3	4.4767939653477425E-3	5.2211278450030223E-3	6.0879849252621415E-3	7.0971838518593721E-3	8.271639511147167E-3	9.6378102666418494E-3	1.12261971281933E-2	1.3071896230176102E-2	1.5215203988275701E-2	1.7702271344029609E-2	2.0585799302292804E-2	2.3925762177152803E-2	2.7790137202196714E-2	3.2255609027813714E-2	3.740820474621321E-2	4.3343799186693815E-2	5.0168411277309803E-2	5.7998190662043307E-2	6.6958970555202099E-2	7.7185240055551954E-2	8.8818370220084222E-2	0.10200391816059698	0.11688783914641597	0.13361146667093901	0.15230518397476905	0.173080816007671	0.19602292292356291	0.22117937207303495	0.24855179051379406	0.27808672481071212	0.30966851470910811	0.34311496728780233	0.37817684477643509	0.41454191679674801	0.45184387708840912	0.48967583513998614	0.52760746136402803	0.56520431617795797	0.60204755004902422	0.63775210382167102	0.67198178006646603	0.70446003892648801	0.73497598580033596	0.76338563509537238	0.78960904403091903	0.81362424538385125	0.83545905029529222	0.85518176564103898	0.87289172369754142	0.88871031052233884	0.90277295255632117	0.91522231351850225	0.92620278546997981	0.93585623576140897	0.94431889322382523	0.9517192151775552	0.95817656254686001	0.96380051476647322	0.96869067181286517	0.97293681191995296	0.97661929639780443	0.97980963496429041	0.9825711447286708	0.98495965281463904	0.98702420646394518	0.98880776550203875	0.99034786060703484	0.99167720729113218	0.99282427026542519	0.99381377626732081	0.99466717578906361	0.99540305570968979	0.99603750580544259	0.99658444265676382	0.99705589470803302	0.99746225226401697	0.9978124860949158	0.99811433812202077	0.99837448740541501	0.99859869438024396	0.99879192600704103	0.99895846422620382	0.99910199984496462	0.99922571374115798	0.99933234704443663	0.99942426175272059	0.99950349305956598	0.99957179450578804	0.99963067692486418	0.99968144202475218	Efficient showers registered	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.11638954869341697	0.13157894736822701	0.12474012474005106	0.114068441064822	0.10733452593904003	8.0000000000327906E-2	3.349282296646551E-2	1.7051153460402809E-2	9.9667774086235495E-3	Inefficient showers registered	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.88361045130658322	0.8684210526317746	0.87525987525994919	0.88593155893517905	0.89266547406095997	0.91999999999967219	0.96650717703353517	0.98294884653959846	0.99003322259137705	Inefficient shower sales (base)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.99616213709024459	0.99552320603465183	0.99477887215499738	0.99391201507473781	0.99290281614814124	0.99172836048885304	0.99036218973335632	0.98877380287180705	0.98692810376982398	0.98478479601172397	0.98229772865596987	0.97941420069770702	0.97607423782284719	0.97220986279780319	0.96774439097218723	0.96259179525378724	0.95665620081330704	0.9498315887226898	0.94200180933795596	0.93304102944479839	0.92281475994444784	0.91118162977991579	0.89799608183940283	0.88311216085358379	0.86638853332906118	0.84769481602523244	0.82691918399232778	0.80397707707643717	0.77882062792696405	0.75144820948620705	0.72191327518928805	0.69033148529089217	0.65688503271219945	0.62182315522356524	0.58545808320325177	0.54815612291159099	0.51032416486001275	0.47239253863597208	0.4347956838220422	0.39795244995097723	0.36224789617832892	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	0.35441996062662612	Inefficient shower sales (revised)	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.99616213709024459	0.99552320603465183	0.99477887215499738	0.99391201507473781	0.99290281614814124	0.99172836048885304	0.99036218973335632	0.98877380287180705	0.98692810376982398	0.98478479601172397	0.98229772865596987	0.97941420069770702	0.97607423782284719	0.97220986279780319	0.96774439097218723	0.96259179525378724	0.95665620081330704	0.9498315887226898	0.94200180933795596	0.93304102944479839	0.92281475994444784	0.91118162977991579	0.89799608183940283	0.88311216085358379	0.86638853332906118	0.84769481602523244	0.82691918399232778	0.80397707707643717	0.77882062792696405	0.75144820948620705	0.72191327518928805	0.69033148529089217	0.65688503271219945	0.62182315522356524	0.58545808320325177	0.54815612291159099	0.51032416486001275	0.47239253863597208	0.4347956838220422	0.39795244995097723	0.36224789617832892	0.32801821993353414	0.2955399610735121	0.2650240141996642	0.23661436490462801	0.210390955969081	0.18637575461615	0.16454094970470901	0.1448182343589611	0.12710827630246005	0.11128968947766102	9.7227047443679548E-2	8.4777686481498138E-2	7.3797214530020125E-2	6.4143764238590514E-2	5.568110677617559E-2	4.8280784822445813E-2	4.182343745314003E-2	3.6199485233527305E-2	3.130932818713552E-2	2.7063188080046711E-2	2.3380703602196903E-2	2.0190365035710107E-2	1.742885527132871E-2	1.5040347185361002E-2	1.29757935360552E-2	1.1192234497960305E-2	9.6521393929642988E-3	8.322792708868619E-3	7.1757297345748129E-3	6.1862237326785231E-3	5.3328242109358399E-3	4.5969442903097705E-3	3.9624941945559716E-3	3.4155573432359506E-3	2.9441052919667613E-3	2.5377477359827009E-3	2.1875139050841009E-3	1.8856618779783401E-3	1.6255125945854306E-3	1.40130561975593E-3	1.2080739929596299E-3	1.0415357737951802E-3	8.9800015503449645E-4	7.7428625884179501E-4	6.6765295556270332E-4	5.7573824727785716E-4	4.9650694043390617E-4	4.2820549421262994E-4	3.693230751359301E-4	3.1855797524837914E-4	Percentage of sales

Efficient (ABS 2013)	34515	35976	37072	38168	39263	40359	41455	0.21800000000000005	0.32300000000000012	0.34700000000000009	0.43500000000000011	0.55100000000000005	0.66100000000000025	0.68700000000000017	Inefficient	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0.99616213709024459	0.99613333064911502	0.99604599944791983	0.99587004506368404	0.995599736806702	0.99523258466071363	0.99476866188534563	0.99417019791849404	0.99344779172881981	0.99256494488589875	0.99153972508442778	0.99008032867100382	0.98865842059539522	0.987050382128833	0.98516124826252582	0.98304551340872526	0.98064523917848845	0.97782895963313743	0.97456446931304197	0.97084089526640538	0.96649932133150318	0.96137849680469223	0.95543822573782378	0.94894304498949422	0.94169598147708622	0.93337464220658939	0.92388559732677622	0.91303205785699681	0.90079760106078721	0.88716995350924899	0.87247424711581922	0.85667914300549941	0.83903867519263897	0.82040801095582305	0.80018218648884198	0.77823252125559317	0.75474189808753145	0.73177856775990002	0.70792395223195803	0.6828194305970342	0.65678516367648843	0.62973378639704802	0.60099404441517346	0.5722448217751952	0.54392087675361322	0.51538300461225961	0.48055081511862613	0.44609627000055402	0.42067384278312892	0.39805022032383514	0.35748518753808312	0.33901206314819221	0.32617352280155909	0.30560253133051712	0.28878434691483412	0.27523036100126502	0.25785211730806112	0.2414884332901451	0.22612350435970291	0.21171555426684105	0.19921513058208215	0.18746374211745115	0.17641689075185407	0.16604602609602906	0.15632066424746505	0.14720903684354705	0.13867858321624596	0.130696271616531	0.12322690971561108	0.11623967985780903	0.10970435968324004	0.10359175845208705	9.7875216127357903E-2	9.2527930895716107E-2	8.752449563090503E-2	8.284094782430107E-2	7.8454768541719122E-2	7.4344972928786834E-2	7.0492067735925326E-2	6.6877933509260301E-2	6.3485785473475817E-2	6.0300184348900228E-2	5.7306768914859217E-2	5.4492282423888726E-2	5.1844502991927201E-2	4.9352162892030919E-2	4.7004928500267613E-2	4.4793181700770526E-2	4.2708058938418329E-2	4.0741291865449919E-2	3.8885216344477308E-2	Efficient	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	3.8378629097542303E-3	3.8666693508851912E-3	3.9540005520797804E-3	4.1299549363161487E-3	4.4002631932977031E-3	4.7674153392854102E-3	5.2313381146537026E-3	5.8298020815058622E-3	6.5522082711804916E-3	7.4350551141008003E-3	8.4602749155716517E-3	9.9196713289960506E-3	1.1341579404605107E-2	1.2949617871167501E-2	1.4838751737473501E-2	1.6954486591275707E-2	1.9354760821512405E-2	2.2171040366863619E-2	2.5435530686958214E-2	2.9159104733595103E-2	3.3500678668497604E-2	3.8621503195308014E-2	4.456177426217571E-2	5.1056955010506715E-2	5.8304018522914412E-2	6.662535779341161E-2	7.6114402673223822E-2	8.6967942143002755E-2	9.9202398939213871E-2	0.112830046490751	0.127525752884181	0.14332085699450095	0.16096132480736011	0.17959198904417806	0.19981781351115804	0.22176747874440605	0.24525810191247011	0.26822143224010092	0.29207604776804313	0.31718056940296729	0.34321483632351302	0.3702662136029522	0.39900595558482821	0.42775517822480513	0.456079123246388	0.48461699538773922	0.51944918488137382	0.55390372999944582	0.5793261572168722	0.60194977967616625	0.64251481246191722	0.66098793685180923	0.67382647719844246	0.69439746866948326	0.71121565308516721	0.72476963899873525	0.74214788269194021	0.75851156670985498	0.77387649564029726	0.78828444573315881	0.80078486941791782	0.8125362578825488	0.82358310924814582	0.83395397390397219	0.84367933575253617	0.8527909631564532	0.8613214167837544	0.86930372838347025	0.87677309028439043	0.88376032014219097	0.89029564031676001	0.89640824154791177	0.90212478387264061	0.9074720691042838	0.91247550436909619	0.91715905217569926	0.92154523145828138	0.92565502707121305	0.92950793226407524	0.93312206649074003	0.93651421452652417	0.93969981565110061	0.94269323108514125	0.94550771757611218	0.94815549700807444	0.95064783710796918	0.95299507149973339	0.95520681829923004	0.95729194106158222	0.95925870813455105	0.96111478365552305	
Proportion of total stock [%]


Single flush	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	0.70000000000000018	0.5	0.3000000000000001	Dual flush 11/6L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.3000000000000001	0.5	0.70000000000000018	1	1	0.70000000000000018	0.5	0.3000000000000001	Dual flush 9/4.5L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.3000000000000001	0.5	0.70000000000000018	1	1	0.70000000000000018	0.5	0.3000000000000001	Dual flush 6/3L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.3000000000000001	0.5	0.70000000000000018	1	1	1	1	1	1	1	1	0.70000000000000018	0.5	0.3000000000000001	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Dual flush 4.5/3L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.3000000000000001	0.5	0.70000000000000018	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	
Single Flush	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	0.98085254334342498	0.94984663124840141	0.90737692980899176	0.84819657774954405	0.79393145333910442	0.74396489881316819	0.69449890776331202	0.64903050827688524	0.60515515847638923	0.5623503867626346	0.52086546823014701	0.48474131047370489	0.450121884457301	0.41616140650959199	0.38316507083765322	0.3509142717914473	0.31865017568619508	0.28821294713991913	0.2598682529506211	0.23541687742595804	0.21195227606072206	0.19251458018319206	0.17250632098813201	0.15395592807629707	0.13764698349192511	0.12289499125023204	0.10904854874544903	9.6457290251621711E-2	8.5216370092993834E-2	7.5040192905665312E-2	6.5956167584879308E-2	5.7875091242940026E-2	5.0714215396715008E-2	4.4385386433361422E-2	3.8803664291721614E-2	3.3892877385238204E-2	2.9577797195014813E-2	2.5792933096397602E-2	2.2478351692239315E-2	1.9579618098659105E-2	1.7047583637474401E-2	1.4838091392194001E-2	1.29114263233839E-2	1.123270921877741E-2	9.7709744617506707E-3	8.498845512079873E-3	7.3922968985216421E-3	6.4300800125753135E-3	5.5935595499759109E-3	4.8664260006864119E-3	4.2344286580448722E-3	3.685139149427401E-3	3.2077303934495418E-3	2.7927757250748603E-3	2.4320758036006107E-3	2.1185054415653317E-3	1.8458695995741306E-3	1.608787107231581E-3	1.4025854281839907E-3	1.2232078374393705E-3	1.0671338359157804E-3	9.3130523247818438E-4	8.1306768608751221E-4	7.1011559060989897E-4	6.2044750599631504E-4	Dual Flush 11/6L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.9147456656574403E-2	5.0153368751600105E-2	9.2623070191007739E-2	0.15180342225045601	0.20606854666089705	0.23917601809231501	0.260296138729464	0.26890755531459809	0.26079381653220091	0.25261991157751001	0.24447629795243112	0.23830388601677305	0.232322896771788	0.22598820717332607	0.21928157756739011	0.21187590849948501	0.20306338699123311	0.19378934853606811	0.184177596142654	0.17559017435857197	0.16602929764958196	0.15799581582883307	0.14793492698201804	0.13757397076344	0.12780566817956396	0.11823297655667306	0.108405794504998	9.882069743943564E-2	8.9747678846839957E-2	8.1049350179183619E-2	7.2895099313786016E-2	6.5315810229413906E-2	5.8331063233264722E-2	5.1936768245818013E-2	4.6116048856934419E-2	4.0847661215666027E-2	3.6098633330205805E-2	3.1836616246960318E-2	2.80266850155402E-2	2.4632805812147808E-2	2.1618940614536914E-2	1.8949870173156403E-2	1.6591517078077607E-2	1.4512320269958905E-2	1.2682788169974202E-2	1.1075680381850203E-2	9.6661952548613723E-3	8.4316264654924304E-3	7.3514759233879404E-3	6.4073420746464721E-3	5.5827816121661036E-3	4.8631675443507908E-3	4.2355320216448415E-3	3.6884070293102607E-3	3.2116787487217412E-3	2.7964499068695511E-3	2.4348997104335405E-3	2.1201689517773609E-3	1.8462507065469507E-3	1.6078903924986901E-3	1.4004978265884805E-3	1.2200625573600505E-3	1.0630863076326101E-3	9.2651735245972739E-4	8.0769686809908274E-4	Dual Flush 9/4.5L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.6859083094517207E-2	4.5204953507223693E-2	8.2061936408517E-2	0.13405102499141	0.18502970165985497	0.21800055573372401	0.23669176809414497	0.245276321356583	0.23933640981121007	0.233432774611255	0.22731853991082501	0.22028189685512106	0.21332129532946806	0.20649637765004306	0.20122875006892604	0.19509670661374995	0.19084663272724905	0.18402403159568806	0.1764333366625021	0.16904997431473101	0.1612675645024281	0.15237614204514605	0.14299457313579206	0.13351703222164304	0.123783304605938	0.11410956141191303	0.10462738875402902	9.5460090399834108E-2	8.6695511807436024E-2	7.8397381091575818E-2	7.0615840993365195E-2	6.337274708478971E-2	5.668166553459561E-2	5.0542287182394702E-2	4.4943219605188225E-2	3.9864535797085002E-2	3.5280049145851804E-2	3.1158775963010515E-2	2.7468403798451207E-2	2.4175353087577414E-2	2.1245925301262007E-2	1.8647391763427609E-2	1.6347977996039906E-2	1.4317633277766402E-2	1.25282914472668E-2	1.0954004517942003E-2	9.5710018342857733E-3	8.3576605432075027E-3	7.2944210666511322E-3	6.3636865495030025E-3	5.5497022433143037E-3	4.8384002563396505E-3	4.2172696492893316E-3	3.6752176687949415E-3	3.2024333167055309E-3	2.7902616493207613E-3	2.4310740300429313E-3	2.1181640192994206E-3	1.8456404074353903E-3	1.6083387751847805E-3	Dual Flush 6/3L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.6657678083698207E-2	4.0263035415376416E-2	7.22788974143284E-2	0.118513976505873	0.16412057698370186	0.20989127979824301	0.25800454046745108	0.30467640899454623	0.3494577732566832	0.38776419814654411	0.42692171967594622	0.4477811359338571	0.46171864091051301	0.46584804275992009	0.45762571032843102	0.44971073515146009	0.43969151795843009	0.42870657889137609	0.41734533571435711	0.40452555969417409	0.39066957614237413	0.37573420858744111	0.35977045519327211	0.34283942862493799	0.32504688653833602	0.30657498087281332	0.28760190186275514	0.26836096191962033	0.24909235521723011	0.23002924636053501	0.21138595780599406	0.19334922864250401	0.1760699096023941	0.159670719061939	0.14423978459216816	0.129833186408711	0.11648005798899103	0.10418296239547498	9.2924349716338228E-2	8.2670850598030046E-2	7.3377210423595421E-2	6.4989896883641401E-2	5.7450071044074603E-2	5.069599762418172E-2	4.4665080210972222E-2	3.9295459499631598E-2	3.4527057812334699E-2	3.0302499758838395E-2	2.6567692900469113E-2	2.3272172285736404E-2	2.0369298797318705E-2	1.7816233408073298E-2	1.5573931373436304E-2	1.3606975246343706E-2	1.1883425758545006E-2	Dual Flush 4.5/3L	22097	22462	22827	23192	23558	23923	24288	24653	25019	25384	25749	26114	26480	26845	27210	27575	27941	28306	28671	29036	29402	29767	30132	30497	30863	31228	31593	31958	32324	32689	33054	33419	33785	34150	34515	34880	35246	35611	35976	36341	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	48029	48395	48760	49125	49490	49856	50221	50586	50951	51317	51682	52047	52412	52778	53143	53508	53873	54239	54604	54969	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.0861835326868909E-2	3.3816079523649921E-2	6.6188721737840198E-2	0.10787166368534798	0.14789373253920707	0.19047799674597701	0.23302086028177396	0.27417358312416612	0.31560159261504012	0.35636959554704922	0.39644750118617611	0.43572417577691414	0.47414290488844713	0.51163601922143198	0.54806863953291796	0.58334892052723375	0.61732782320242718	0.64986032089259604	0.6808151101234704	0.71008298214490984	0.7375827606462938	0.76326837103313405	0.78711584765087439	0.80913109968853125	0.82934636239609705	0.84781405809419941	0.86460735313041825	0.87981298153253096	0.89352708987937079	0.90585157478825096	0.91689079458829525	0.926749005997624	0.9355283985547832	0.94332747868720301	0.95023988290862005	0.95635377262131804	0.96175127453286424	0.9665082532960052	0.97069429616762026	0.97437280789085601	0.97760132477204498	0.98043175061354404	0.98291075140315098	0.98508009109217498	Single Flush (ABS 2007)	34515	35976	37072	38168	39263	40359	41455	0.61000000000000021	0.44800000000000001	0.3620000000000001	0.26400000000000001	0.191	0.13700000000000001	0.10500000000000002	
Proportion of total stock [%]


Revised demand	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	356.2668582623653	355.59967079054951	349.3819831690646	340.2645735292723	325.8243609032798	317.48785040703666	306.0753039233677	300.82698796617927	292.13800310294465	286.51871157131751	279.2061395506928	273.7203140847617	269.79782526033682	265.81806496081168	261.59136879095371	257.70385465215196	253.89677944462775	250.3951207933741	247.19855617063465	244.29841298809922	241.72921188936678	239.4242090621126	237.36149396767817	235.52106935194155	233.87495014353431	232.40000056689459	231.07920470466365	229.89860197982111	228.8452790811906	227.9044903648921	227.06047667404079	Shower savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	9.6901936020046209E-2	0.31707675960801412	0.63656084127629198	1.0328108096657485	1.4943085165709111	2.0111954131714191	2.4550736240275612	2.9045113553790012	3.4031840254839958	3.921980641158854	4.248825122948662	4.6642660215151928	5.2031044890128024	5.7295560926686591	6.2841498959106179	6.8834190913261324	7.4543584516001875	7.9939595304900006	8.5016902225849567	8.9457754939231329	9.3634201246905029	9.7558267183410088	10.123830231543234	10.468425675121043	10.790709064862613	11.091837700123969	11.373005207714803	11.63548525786962	11.880412803718723	12.108904464070495	Clothes washing machine savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	5.0787754861718515	6.0532533965812068	9.9321167711638498	10.22296951881405	11.355595646575134	11.875843742912663	11.117978615077718	10.193467374560052	9.9438833391652341	9.7182551136478619	9.5206779662628485	9.3523192921246867	9.2127869154473672	9.099866984716158	9.0100199402187009	8.9391975263676855	8.8835699230472365	8.8400345509880243	8.8062195999006168	8.780296270362923	8.7607714244148163	8.7463613793236483	8.7359460963665825	8.7285683156728062	8.7234382020956502	Dishwasher savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	3.5692545014707214E-2	0.10405021849727902	0.18272980719267007	0.27566343861729392	0.3585253216097351	0.44974820852087999	0.55651405170125257	0.66992370335886642	0.77179680918529925	0.87370395327225303	0.97502330877988519	1.0766697976730875	1.1795557253586155	1.282970175369311	1.3855471204380785	1.4837467306172278	1.568003907614536	1.6327564431881341	1.685789745842653	1.7322851652965285	1.7726886821278358	1.8056681525384166	1.8299102867792938	1.8475415793405501	1.8629290292535541	Toilet savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	0	8.181794928249532E-2	0.2547232802781989	0.49857370005982221	0.81255496122125159	1.1140255696979655	1.4347961049462101	1.755254844964576	2.0652422305994862	2.3773031834489982	2.684392615787055	2.9862837151059551	3.282139543233904	3.571532731757693	3.853953700945667	4.1283863538923846	4.3941388913208428	4.650088606879188	4.8951431934722818	5.1283135509080635	5.3487769149874076	5.5559219741301717	5.7494016817745335	5.9290352807646887	6.0948675132381354	Tap savings	36707	37072	37437	37802	38168	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	0	0	0	0	0.25679487776781712	0.79980266522760179	2.0267787090365488	3.8584005493094371	5.9072583343203089	7.8873457188535951	9.8907439743133008	11.833326519920304	13.664849968734099	15.399415817696873	17.000135016941744	18.456448159615032	19.76371216915047	20.924675277135872	21.946725511934968	22.83957444003234	23.615326049109409	24.286032063626052	24.863673206793912	25.359668398521954	25.784589542246664	26.148021921001611	26.458550141647088	26.723667112394928	26.949921019152193	Household demand [Litres / hh / day]

Shower	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	8059.3826325645268	9938.4755135994401	11995.932379267637	14348.251951444077	16794.90506905771	18449.18185470836	20605.1478279896	23397.280387970317	26194.134969910283	29238.413317425744	32587.603026902296	35901.145590451903	39152.908132661738	42331.445501482231	45268.573754198733	48136.969061514181	50939.545022775375	53673.498129228261	56337.122298791597	58929.562438167595	61450.732163419409	63901.377258249529	66284.696584265519	68601.925321944407	70854.822337172634	Clothes washing machine	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	921.53635420557112	1830.530454001273	3489.9004551307007	5353.7143213088875	7344.8742448716421	9465.9304340798699	11612.076266516444	13573.396139842485	15511.941848572587	17473.110509893202	19384.988894932514	21195.16383871562	22850.067547228125	24310.979081916681	25559.280097037619	26596.307847956858	27446.86858294977	28146.119842155684	28733.28300048711	29244.224839889524	29707.369118378203	30142.821955107356	30564.044321620087	30978.215881742854	31389.001694629766	Dishwasher	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	47.999520764833505	146.19937642163131	270.29653439505989	428.56323976889763	581.62033809506659	758.52581319838441	977.17415259639642	1223.0818153053058	1460.8246714301551	1713.467112146302	1977.93911752896	2255.6607020014308	2547.99301571869	2853.1117860694949	3167.6182642138961	3482.4418014815201	3773.628416522964	4024.627393266805	4251.4016774494139	4465.0994728650903	4665.6406297832236	4848.3439951776872	5008.4784297169008	5150.5738373412369	5286.0226793943766	Toilets	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	257.6263484336958	818.30124687577904	1635.023586630705	2706.4733530573449	3762.5369240868017	4930.1292892800438	6139.2736819197307	7343.8967778189981	8603.2576152381207	9884.7123267818824	11186.590785445669	12503.36054411338	13831.815070201377	15168.800747809213	16507.822192283307	17845.524431985716	19175.213586888898	20490.004249191774	21783.147667079193	23048.378633847486	24280.241417157646	25474.923067269217	26628.694178400496	27738.918545022847	Taps	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	1011.85578003261	2781.0640975363808	5955.3522353532135	9970.6360101280152	13893.642859883903	17767.466167193437	21829.741994301359	25887.52919677494	29793.565830196221	33626.92978708716	37282.74380077672	40735.204803899935	43964.252926910209	46967.154491979083	49751.408066909135	52325.052155281679	54707.842967532582	56915.387634251601	58963.864436993594	60869.162210920462	62646.430729384832	64309.940619625995	65874.31861555147	67351.034096372518	68750.497642516289	Water savings [ML/a]

Shower Clothes washing machine Dishwasher Toilets	Shower	Clothes washing machine	Dishwasher	Toilets	Taps	 48,137 	 26,596 	 3,482 	 16,508 	380115.96673136525	199877.49048825316	20410.075459654501	98771.7982976926	381218.5480489622	

Shower	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	5853.1848217304814	13912.567454295	23851.042967894457	35846.975347162108	50195.227298606187	66990.1323676639	85439.314222372239	106044.46205036178	129441.74243833218	155635.87740824261	184874.29072566837	217461.89375257056	253363.03934302251	292515.94747568417	334847.39297716651	380115.96673136525	428252.93579287973	479192.4808156552	532865.97894488322	589203.10124367476	648132.66368184343	709583.3958452621	773484.77310351131	839769.46968777745	908371.3950097214	979226.21734689386	Clothes washing machine	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	921.53635420557112	2752.0668082068437	6241.9672633375449	11595.681584646429	18940.555829518071	28406.486263597941	40018.562530114381	53591.958669956875	69103.900518529321	86577.011028422712	105961.99992335522	127157.16376207082	150007.23130929901	174318.21039121581	199877.49048825316	226473.79833621011	253920.66691916005	282066.7867613156	310800.06976180256	340044.29460169241	369751.6637200705	399894.48567517812	430458.52999679779	461436.74587854079	492825.74757317069	Dishwasher	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	47.999520764833505	194.19889718646485	464.49543158152386	893.05867135042342	1474.67900944549	2233.2048226438737	3210.3789752402708	4433.4607905455696	5894.2854619757327	7607.7525741220334	9585.691691650989	11841.352393652414	14389.34540937111	17242.457195440624	20410.075459654501	23892.517261136003	27666.145677658973	31690.773070925774	35942.174748375197	40407.274221240303	45072.914851023546	49921.258846201206	54929.737275918109	60080.311113259362	65366.333792653619	Toilets	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	0	257.6263484336958	1075.9275953094775	2710.9511819401828	5417.4245349975254	9179.961459084323	14110.090748364373	20249.364430284106	27593.2612081031	36196.518823341241	46081.231150123058	57267.821935568776	69771.182479682175	83602.997549883352	98771.7982976926	115279.62048997602	133125.14492196185	152300.35850885068	172790.36275804249	194573.5104251217	217621.88905896916	241902.13047612674	267377.05354339624	294005.74772179557	321744.6662668194	Taps	38533	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0	1011.85578003261	3792.919877568987	9748.27211292219	19718.908123050223	33612.550982934103	51380.017150127533	73209.759144428885	99097.288341203719	128890.8541714	162517.78395848736	199800.52775926405	240535.732563164	284499.98549007432	331467.13998205331	381218.5480489622	433543.60020424391	488251.44317177671	545166.83080602926	604130.69524302182	664999.85745394346	727646.28818332707	791956.22880295303	857830.54741850391	925181.58151487692	993932.07915739366	Cumulative savings [ML]

Water heating electricity	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0.80241141845433417	1.089276236703411	1.497442702261887	2.0043848641627218	2.5281721331835527	2.9893754154941727	3.5040955612379188	4.0618975029925704	4.6110216537221245	5.178717416954048	5.7603032014755158	6.3225555897925441	6.8591190419660473	7.3666365130978377	7.8301636678701714	8.2648125057346604	8.673266777123585	9.0581113325303484	9.4222894075590187	9.768612120709701	10.099493204246906	10.416895614008274	10.722627264100643	11.017807628900419	11.30334286186787	Water heating gas	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0.37572153719985529	0.52444636456060378	0.741158625046618	0.98246814309373776	1.226473784437023	1.4490748392598438	1.6972489930457961	1.9658861906578839	2.2299077543760211	2.5024926114350707	2.7813607138242422	3.0504684530235346	3.3067750836453667	3.5486937101053049	3.769064741269847	3.9782838175391029	4.1748940875172655	4.3601397740927856	4.5354376095347506	4.7021407312834489	4.8614109941300043	5.014193270742485	5.1613578041457746	5.303443455541192	5.4408864036859308	Water/wastewater service electricity	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	4.860376687064491E-2	7.2386416024175504E-2	0.109058552854157	0.15362344503053701	0.200022554667842	0.24301771982230011	0.2902169947966331	0.33991241007944734	0.38872446282792023	0.43882902130335122	0.48947570515306921	0.53863616619638499	0.58580730790114277	0.63070870925452038	0.67244070798074618	0.71180920225664623	0.74891181376410043	0.78386818648386802	0.81698217273073082	0.84852145974217219	0.87866583753228844	0.90753625259552817	0.93524279306518521	0.96188558621841425	0.98758366706131762	Energy saving [PJ/a]

Domestic water heating	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	0.35428343533857509	0.64959736753992903	1.0557976130780675	1.599061062115829	2.2810886223164002	3.0799605902444722	4.0127045681411762	5.0938479482766086	6.3210593700511959	7.6992598833317496	9.232123712006203	10.914483968703443	12.73948396216681	14.699375434748868	16.782436245251485	18.981126817645674	21.288478603483362	23.698210702876025	26.20482520579354	28.803572044911302	31.490343278829457	34.261553171884202	37.114096948348021	40.045167646601172	43.052199369302997	Water and wastewater service	38898	39263	39629	39994	40359	40724	41090	41455	41820	42185	42551	42916	43281	43646	44012	44377	44742	45107	45473	45838	46203	46568	46934	47299	47664	1.9003420103430809E-2	3.6955251277426299E-2	6.4001772385257311E-2	0.10210038675283002	0.15130593520111901	0.21035924111793811	0.280301536863926	0.36222042769307311	0.45590302323460213	0.56166081736871043	0.67962446231060047	0.80943577836392799	0.9506153395681044	1.1026161384984434	1.2646743491218031	1.436220366865655	1.6167081139828035	1.8056203469254135	2.0025130505535209	2.2070067223513878	2.4187651891966562	2.6374814260721879	2.8628749392008839	3.0946893654795349	3.3326970292413129	Cumulative GHG reduction [MT CO2e]

Retail electricity price	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0.16941269067776307	0.170415754209544	0.17143853847927706	0.19210026579605	0.21278489642989307	0.2269463286454271	0.23922098071155101	0.24967916479092506	0.27509576403221808	0.28276147731321311	0.29048497506787241	0.30065911863877792	0.31081176082937823	0.32098159207886523	0.33113069395337213	0.341443836258568	0.35162351620147009	0.36193665850666701	0.3721163384495691	0.37277713598076612	0.37343793351196308	0.3740987310431601	0.37475952857435701	0.3754203261055542	0.37608112363675111	Retail gas price	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2.0137035257781603E-2	2.0237720434070607E-2	2.0338909036240901E-2	2.1824354192085605E-2	2.3309799347930295E-2	2.4199345657276411E-2	2.4762232971324405E-2	2.5600993232027209E-2	2.6407311901712312E-2	2.5646437970784305E-2	2.6349583435970103E-2	2.7164846632188204E-2	2.8021981829061706E-2	2.8926619772753508E-2	2.9707296471816604E-2	3.0017221241284798E-2	3.0367403385996503E-2	3.0587762559892602E-2	3.0701048071074811E-2	3.0740468707160899E-2	3.0731511084777112E-2	3.078464546887991E-2	3.0757498866436299E-2	3.0719417998136399E-2	3.0805300233997808E-2	Retail electricity price [$/kWh]
Retail gas price [$/MJ]

Sydney	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.252827455181633	1.3923827385370635	1.55279616287864	1.7223752184594285	1.8272290620034926	1.9423371497632129	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4060550458715597	2.4621100917431189	2.5181651376146768	2.5742201834862377	2.6302752293577978	2.6475229357798171	2.6647706422018378	2.6820183486238531	2.6992660550458707	2.7165137614678909	2.7337614678899116	2.751009174311926	2.768256880733944	2.785504587155966	2.8027522935779792	Canberra Tier 2	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2.7676097419012478	3.075900049677331	3.4302678870864489	3.8048834371421947	4.0365151096986294	4.2907993399314561	4.8599999999999977	5.0999999999999996	5.1936231884057973	5.3710144927536323	5.4991304347826127	5.627246376811577	5.7553623188405814	5.8834782608695653	6.0115942028985465	6.051014492753632	6.0904347826086962	6.1298550724637666	6.1692753623188405	6.2086956521739154	6.2481159420289707	6.2875362318840455	6.3269565217391266	6.3663768115941997	6.4057971014492798	Newcastle	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.184491412171726	1.3164345891623139	1.4680981903579855	1.6284274792707345	1.7275620222578478	1.8363914870488538	2.08	2.12	2.17	2.21	2.2600000000000002	2.3126523297490875	2.3653046594982068	2.417956989247311	2.4706093189964169	2.4868100358422938	2.5030107526881751	2.5192114695340471	2.5354121863799262	2.5516129032257928	2.5678136200716839	2.5840143369175639	2.6002150537634399	2.6164157706093181	2.6326164874551967	Melbourne Tier 2	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0.99610533249523903	1.0484406730747999	1.2603251524804646	1.4749523262560305	1.6930765287022984	1.89746936997501	2.1	3.09	3.1467246376811602	3.2542028985507239	3.3318260869565197	3.4094492753623182	3.4870724637681132	3.5646956521739148	3.6423188405797102	3.6662028985507247	3.69008695652174	3.7139710144927558	3.7378550724637667	3.761739130434782	3.7856231884057987	3.809507246376814	3.8333913043478267	3.8572753623188372	3.8811594202898507	Brisbane	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.121345276250364	1.2889075068610865	1.4357920846688819	1.5936622513491634	1.7839931528510595	1.924674487033101	2.0569999999999982	2.3019999999999987	2.5470000000000002	2.7919999999999998	3.0369999999999981	3.2170000000000001	3.2902416812609467	3.3634833625218912	3.4367250437828378	3.4592609457092771	3.4817968476357288	3.5043327495621757	3.5268686514886167	3.5494045534150609	3.5719404553415042	3.5944763572679537	3.617012259194397	3.6395481611208367	3.6620840630472862	Goldcoast	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.2129281670671166	1.3941755968721035	1.5530565816180204	1.7238203739678606	1.9296960452569798	2.0818671529648278	2.2250000000000001	2.4699999999999998	2.7149999999999999	2.96	3.1389999999999998	3.2170000000000001	3.2902416812609467	3.3634833625218912	3.4367250437828378	3.4592609457092771	3.4817968476357288	3.5043327495621757	3.5268686514886167	3.5494045534150609	3.5719404553415042	3.5944763572679537	3.617012259194397	3.6395481611208367	3.6620840630472862	Perth Tier 2	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.1107081908845911	1.2006278211317765	1.2868782039259499	1.3881889988482978	1.5119441720828535	1.6433403160696218	1.75	1.85	1.9500000000000004	2.06	2.1091376146788989	2.1582752293577978	2.2074128440366989	2.2565504587155978	2.3056880733944931	2.3208073394495377	2.3359266055045853	2.3510458715596307	2.3661651376146762	2.3812844036697207	2.3964036697247568	2.4115229357798107	2.4266422018348561	2.4417614678899082	2.4568807339449537	Adelaide	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.9327843758109919	2.0852793322046792	2.2448046281126408	2.4190667415648397	2.7695087234240572	3.5128091474541061	4.3369999999999997	4.0979999999999945	4.1732289855072517	4.3157681159420358	4.4187130434782604	4.5216579710144895	4.6246028985507088	4.7275478260869273	4.8304927536231919	4.8621681159420325	4.8938434782608704	4.9255188405796932	4.9571942028985374	4.9888695652173904	5.0205449275362088	5.0522202898550717	5.0838956521739096	5.1155710144927475	5.1472463768115846	Retail water price [$/kL]

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.243207379574141	1.3641194391361156	1.5328251501266539	1.710767454628578	1.8887911247235085	2.0920368058829508	2.3508057878533579	2.6786922573934211	2.7746820644801837	2.893430799828673	2.9915134835611972	3.076627365047381	3.146673171957393	3.2167189788674038	3.2867647857774167	3.3083173417497242	3.3298698977220349	3.3514224536943371	3.3729750096666522	3.3945275656389682	3.4160801216112762	3.4376326775835877	3.4591852335558961	3.4807377895282112	3.5022903455005228	Retail water price [$/kL]
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