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Abstract

In response to a severe drought in South East Queensland (SEQ), the Queensland Water Commission (QWC) undertook a water saving campaign and imposed water restrictions from 2005. Water use by the residential sector reduced substantially to below target levels. After the easing of restrictions, consumption continued to be maintained below the target, indicating a sustained shift had occurred in residential water use habits. Considerable water savings were also achieved and sustained by the non-residential sector, as a result of a mandatory requirement for commercial and industrial businesses to implement Water Efficiency Management Plans (WEMP). However there has been little analysis to date of this mandatory water saving program, which was a world first. This paper examines the response of the commercial and industrial sector in SEQ to the WEMP initiative, based on the findings from a survey of participating businesses. The aim was to gain insight into how the businesses responded to the WEMP program, and to evaluate whether the mandatory program introduced a culture of water saving. The survey findings include: the types of initiatives implemented, the measures that participants found the most effective, and the motivators and barriers. The survey also assessed the extent of water management procedures before and after involvement in the program, to gauge whether it introduced a water saving culture. The authors’ observations about the implementation of the program are also provided to give guidance for future water efficiency programs. The conclusions were that this mandatory program did introduce a culture of water saving, evidenced by a continued decline in water consumption despite the easing of drought conditions, the implementation of additional water saving action beyond the mandatory requirements, and a significant increase in water management procedures. However it is suggested that some of the components typically found in voluntary programs, for example based on partnership approaches, may achieve even better outcomes.
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1. INTRODUCTION
Traditionally South East Queensland (SEQ) has relied on rainfall over 19 dams and the recharging of groundwater to meet almost all its water needs (DNRMW, 2006). Economic development, along with the region’s highly desirable environment has led to SEQ becoming the fastest growing metropolitan region in Australia (DIP, 2010). This massive population growth has, and will continue to, impose significant pressure on water supply. The region’s vulnerability became evident in August 2007 when the worst drought in 100 years saw the combined dam levels fall to below 16% (Adams, 2008). The critical water supply issues lead to a number of state government interventions under the Water Act 2001, including the introduction of community-wide water restrictions from May, 2005, the establishment of an independent statutory body (the Queensland Water Commission [QWC]) in 2006, and the development of a Drought Response Plan for Demand Management, which included the requirement for mandatory Water Efficiency Management Plans (WEMPs) by the non-residential sector. This paper is concerned with the last of these initiatives, the WEMP program, which applies to commercial and industrial businesses, and public facilities. The administration of the WEMP program has been delegated to SEQ local authorities, and this research was conducted with the kind support of these authorities.
There has been considerable change in the way SEQ residents value water since the first level of water restrictions were introduced in May 2005. The drop in average water consumption from 300L/person/day pre-drought (2004/05) to below 135L/person/day in 2007/08 demonstrated an incredible attitude swing and commitment by the community to conserve water (QWC, 2009). Even in March 2010 when combined dam levels were back to 86% (SEQ Water, 2010), household water use was at 155L/person/day, being maintained below QWC’s target of 170L/person/day (QWC, 2010). The success of the region’s public campaign to reduce residential consumption has been widely publicized, however little is known of the water saving efforts of the non-residential sector, where a similar shift in consumption has occurred. 

The Working Group for Cleaner Production (WGCP) at The University of Queensland was involved in preparing and assessing WEMPs for businesses and were in no doubt that a mandatory water efficiency program would save water. However the group was interested to know more about the response of the participating businesses to the program, and if such an approach was effective in bringing about cultural changes in the way they managed water use.

The aim of the work was two-fold. The first was to gain insight into how the participating SEQ businesses responded to the WEMP program, to assist in the planning of future water efficiency programs:

· the types of initiatives implemented;

· were the measures considered the most effective in achieving water savings;

· the motivators and barriers; and
· types of support that participant’s would have valued.

The second aim was to evaluate whether the program was a step towards introducing a culture of water saving in the participating businesses, by considering the management processes in place before and after their involvement.
2. BACKGROUND
2.1 Water Efficiency Management Plans (WEMP)
Queensland’s mandatory non–residential water efficiency program is arguably the most ambitious of Australia’s eight mandatory water efficiency programs in terms of the number of participating businesses and the stringency of its mandatory requirements,. including strict reporting regimes. By the end of 2008, all businesses and public facilities using more than 10ML/yr of reticulated water were complying with the requirements of the WEMP program and had submitted water management plans. This group of businesses accounts for about one third of SEQ water consumption (QWC, 2008).
Unlike many of the other programs in Australia that required participants to simply implement cost effective actions, the SEQ program mandated the type of actions that had to be implemented, and had a very ambitious water reduction target of 25% across the board. While the program provided some initial funding to support implementation, unlike many other programs, it offered no regulatory concessions or positive recognition incentives. Instead the program was underpinned by penalties for non-compliance including fines, goal? and even the threat of being disconnected from the reticulated water supply.
Businesses were required to analyze their historical water use, account for all water use on their site, identify feasible water efficiency measures in an action plan, and demonstrate a 25% reduction in total water use. Alternatively, a site could demonstrate they were already at best practice by documenting what they had implemented and verify why such measures are considered best practice.

Around one third of the survey participants received some form of funding through the Business Water Efficiency Program (BWEP) that had available a total of AUD $40 million in rebates for fixture replacements or subsidies of up to 50% of the capital costs for projects. In context, the number of business affected by the program was 1,094.
2.2 Water savings achieved under the WEMP program

In SEQ, non-residential water consumption between the pre-drought period (2004-05) and 2008 decreased by 35%, despite the total number of businesses increasing by 7% over that time (QWC, 2009). Table 1 shows water savings that have been, or are expected to be achieved, from other water efficiency programs being implemented around the Australia. The comparable water savings achieved in SEQ have been exceptional. Table 2 shows that there has been a sustained decline in water use by the non-residential sector, despite steady rainfall in the region since late 2007. It must be also remembered that many of these businesses were also experiencing significant expansion in production over this period, which makes the water saving all the more remarkable.
3. METHODOLOGY
With the assistance of four major SEQ water authorities, the authors conducted phone surveys in March 2010 with a sample of 51 businesses, each using more than 10ML/yr (in 2007), that had participated in the WEMP program. The make-up the survey participants was reasonably reflective of the businesses that participated in the WEMP program overall - 39% manufacturers, warehouses and transport, 26% commercial property management and retail, 10% accommodation, 16% health care and schools and 10% other (sporting fields, theme parks etc).
Table 1: Water savings achieved by water efficiency program in Australia. Source: Gunningham and Sinclair (2009).
	State  
	Program 
	Agency 
	Voluntary or mandatory 
	Target Usage of company
	Water savings 

	NSW 
	Every Drop Counts
	Sydney Water 
	Voluntary 
	Over 30ML  (large user)
2-30ML (small user)
	30% reduction in  water use achieved

	Victoria 
	WaterMAP
	Dept. of Sustainability and Environment and water suppliers 
	Mandatory 
	10ML 
	Anticipated 10% will be achieved 

	South Australia 
	Water Efficiency Plan Program and 

Business Water Saver Program
	SA Water 
	Mandatory  and 

Voluntary 
	WEPP – 25ML 

BWSP – 50ML 
	Net reduction of 10.8%  



	Queensland 
	Water Efficiency Management Plans
	Queensland Water Commission and local authorities 
	Mandatory 
	Over 10ML 
	35% reduction in water use achieved


Table 2: Water savings achieved by different sized water users in the non-residential sector through the SEQ WEMP program. Source: QCW (2008)
	Make up of non-residential sector
	Consumption of sector prior to the drought 2004-05
ML/day
	Consumption of sector in the third quarter of 2008
ML/day
	Water Reduction (ML/day)
	Reduction compared to pre-drought consumption (%)
	Water saving as a component of the total amount saved (%)

	< 1ML annually
	17.3
	15.4
	1.9
	11
	2.5

	1-10ML  annually
	43.2
	28.6
	14.6
	34
	19

	10-20ML annually
	21.3
	12.6
	8.7
	40
	11.2

	20+ ML annually
	129.8
	77.8
	52
	40
	67.3


Fig. 1 shows that the 51 surveyed businesses collectively reduced their water consumption by 34%, which is very similar to that achieved by the total 1,094 operations that submitted WEMPs by the end of 2008 (QWC, 2009). The survey participants collectively used 13% of the non-residential sector’s total average water use (16.8ML/day in 2008-09).
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Fig. 1: Collective reduction in annual water use by participating businesses
The survey asked participants about: 

· the water savings achieved as a result of their participation in the program and whether these savings have been ongoing;

· what water saving management processes and activities were being implemented before and after participation in the program; 

· the key motivators for saving water and some of the barriers that made water saving difficult;
· the measures they considered were the most effective in achieving water savings;
· resources and assistance that would have been valued; and 

· general attitudes and opinions about the program.

4. RESULTS AND DISCUSSION
4.1 Response of businesses to the SEQ WEMP program
4.1.1 Types of water savings implemented
Fig. 2 shows the different types of water savings implemented by survey participants. The largest increase (65%) was concerned with actions that eliminated potable water use. These included capturing storm water for use in amenities and laundries, cooling towers, pool makeup, vehicle washing, irrigation, dust suppression and processing. Interestingly, despite the poor payback periods on water tanks and the uncertainty of water savings from tanks survey participants still elected the very tangible act of installing a rainwater tank (especially in the light of recent rain) as the fourth most effective measure to save water. Some participants expressed a sense of security knowing they had their own water supply (see Fig. 5). Other initiatives included outsourcing activities to more efficient operations such as commercial laundries, replacing ageing cooling towers with air chillers, installing waterless urinals and ceasing garden watering.
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Fig. 2: Type of water saving implemented before and after WEMP
There was also an increase (27%) in businesses exploring recycling opportunities. These included onsite recycling such as collecting condensate from air conditioning condensers for use in cooling towers, recycling equipment cooling water, treating wastewater for use in applications not requiring water of potable quality. Some participants commented that the severity of the drought and the WEMP process was also the push needed to make recycled water from local authorities finally accessible to their sites after years of negotiations.
In relation to reducing water use, many participants (71%) had already been considering opportunities prior to the WEMP program. The initiatives that they implemented in response to the WEMP program included the specific mandatory requirements imposed by the program, such as flow restriction of taps and showers, installing trigger guns on hoses, reducing the flow of urinals, increasing cycles of concentrations in cooling towers as well as other initiatives such as  replacing single-flush toilets with low-flush, dual-flush toilets and the use of high pressure cleaners, etc.
4.1.2 Measures considered the most effective
The value of a supportive work force was also strongly acknowledged by participants (27%) who selected increasing staff awareness and training as the most effective activity to save water (see Fig. 3). Staff awareness initiatives included displaying signage (particularly in regards to leaks), staff training, highlighting the firm’s consumption levels and trends on notice boards, in staff meetings and newsletters, and incentives programs. Participants commented that the successful residential campaign also helped to significantly improve awareness in the workplace. 
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Fig. 3: Measures considered by participants to be most effective
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The value of metering and monitoring was also acknowledged by the participants, with the installation of sub-meters on high water using equipment, ranked as the second most effective activity. The importance of metering was not fully appreciated until the majority of the WEMPs had been submitted and it became apparent that many operations were struggling to measure their water use beyond the main meter. As a result, the installation of sub-meters on high-water using processes was mandated from 2007 (QWC, 2007). The meters were to be data-logged for at least four weeks as part of the audit process, and the guidelines suggested that meters with substantial loads (more than 10-15% of site usage) and those with high risks of recurring leakage were be connected to a permanent data logging system (QWC, 2009). WEMP participants commented that they found it extremely difficult to access in-house funding for sub-metering because of requirement to demonstrate actual water savings compared with the investment. However, in the end they acknowledged its value.
4.1.2 Motivators 
When participants were asked to select the top three motivators for their water efficiency efforts, 47% nominated that meeting a mandatory requirement was their greatest motivator, not surprisingly (Fig. 4). However, this was closely followed by doing the right thing by the community (39%) and the environment (35%). This suggests that mandatory programs can be effective if it is perceived as necessary for safe-guarding an environmental resource for the community and future generations.
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Fig. 4: Motivators for participants to become and stay water efficient 

Financial benefits from water saving initiatives was chosen by only one quarter of the participants reflecting the low cost of water, often only making up 1% of total business costs, (Gunningham and Sinclair, 2009), and difficulties of achieving good returns on investments.
Participants commented that the program was not sold to them well (no public support from prominent figures in the business community) and little effort was put into informing the broader community of their considerable and positive water efforts.

4.1.4 Barriers 

Finding funds for implementation was extremely difficult with participants ranking it as the largest barrier (39%) (Fig. 5). The value of clear, consistent and simple guidelines was also stressed by the participants who selected unclear guidelines as their second biggest barrier. Clear guidelines and a user friendly, flexible tool were also selected as the resources participants would have valued most (35%) (Fig. 6).
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Fig 5: Barriers to saving water for participants 

4.1.5 Support that participants would have valued

When asked what support would they have valued, more than half of the top eight activities nominated were related to working more in partnership with government authorities. This suggests that some of features of voluntary programs, if incorporated into a mandatory program may achieve even better industry support. Of course the program, being mandatory, was seen as heavy handed in some instances.
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Fig. 6: Support that participants would have valued
4.2 Effectiveness of the program in introducing a culture of water savings
4.2.1 Management support and procedures
The survey responses in Fig. 7, 8 and 9 suggest that the WEMP process forced the businesses to develop a more structured approach to managing water use efficiency. It is evident that most businesses now have in place many aspects required for water use management (management support, assigning responsibilities, resource allocation, monitoring, identification of opportunities, action planning, etc.).

Efforts appears to have been sustained, even after most businesses had implemented the minimum mandatory requirements, as participants are continuing to monitor their water consumption (98%), and almost half (45%) have added additional actions to their WEMP (Fig. 9).
Many participants also mentioned that they were rolling out particularly successful water saving initiatives to regional and interstate branches and were insisting architects make water efficiency a high priority in their expansion or renovation building plans. Interestingly, participants commented that the WEMP experience had given them good grounding for tackling mandatory energy programs down the track – as this is perceived to be quite likely and some programs already exist in Australia.

4.2.2 Ongoing improvement
Many participants felt they had exhausted all the ‘low hanging fruit’ through the course of the WEMP program to date, and had reached the point where additional water savings would require major changes to how they  operated and considerably more expenditure. Regularly updated, sector specific, best practice guidelines produced in consultation with the businesses and their associations may help to sustain water savings in the long term.

The survey showed that there has been an increase in the number of participants calculating internal Key Performance Indicators (KPIs) (Fig. 9), and participants also reported that they would like to have greater access to benchmarking data (Fig. 6). Some commented that an average and best practice benchmarks for their business category would be useful for their own internal planning for further initiatives. However they were wary of any comparison by external authorities because of site specific considerations such as size, age or even different levels or types of processing or service. This has long been a consideration in implementing many Cleaner Production initiatives.
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Fig. 7: Levels of management support before and after WEMP
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Fig. 8: Water management procedures before and after WEMP
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Fig. 9: Water monitoring before and after WEMP

Fig. 10: Improvement beyond minimum requirements before and after WEMP

One of the obvious strengths of the WEMP program is its potential ability to generate a   An intention of the WEMP program  wealth of benchmarking data to foster ongoing improvement. However the complications and legalities of generating benchmarks was not fully appreciated at the onset of the program. Since then, to ensure that data was collected consistently to enable benchmarking, annual reporting templates now require businesses to classify themselves according to the Australian and New Zealand Standard Industrial Classification Code (ANZSIC) which are linked to recommended units for reporting KPIs. However, the process is still fraught with difficulties, with businesses using the same units reporting marked differences in water consumption. In the absence of such data participants expressed uncertainty about the SEQ Water Strategy statement that ‘business and industry will continue to move towards best practice’ (QWC, 2009). 
4.3 Observations about the implementation of the program
Based on the feedback from the survey, the authors made the following observations about the implementation of WEMP program, for consideration in future water efficiency programs targeted at the non-residential sector, and that can add value to mandatory and non-mandatory regimes:

· Greater recognition of the water saving efforts of the non-residential sector to the broader community, given the high priority that survey participants placed on being seen to be doing the right thing by the community and to the environment (Fig.5).
· Consideration of working in closer partnership with larger water users (over 20ML/yr), where around 70% of the savings were made, rather than spreading effort over the entire non-residential sector.
· Consistent, clear guidelines, and flexible, user friendly tools accompanied by seminars on how to prepare a WEMP and use tools.

· Access to experienced and technical personnel and provision of information about the technical and on-going maintenance aspects water saving opportunities (in particular impacts on existing plumbing).
· Greater flexibility for participants in the selection of water saving opportunities, i.e. giving participants the ability to demonstrate where funds should be spend in order to gain the greatest water saving, rather than being limited to stipulated requirements.
· Analysis of the annual progress reports and KPIs of WEMP holders, for the purpose of formulating (in conjunction with industry and their associations) best practice guidelines and KPIs for different business categories.
· Ensuring that the processes of setting up the WEMP and reporting progress do not duplicate effort required for other environmental regulations that are currently overwhelming industry.
· Greater transparency, and thus certainty, in the amount of funding that will be received to support implementation, and the ability to assess funding for less tangible actions such as sub-metering, that are difficult to link to a quantifiable water savings.
· Recognition of the difficulties associated with premises containing multiple tenants (shopping centres), or premises housing the general public (tourism operations), with clarification about how the process should be handled in these circumstances.

5. CONCLUSIONS
The SEQ mandatory water efficiency program for the non-residential sector has undoubtedly been extremely successful in saving water. The substantial and sustained level of water saving are evidence of this. The results of the survey would suggest that it has also been effective in introducing a culture of water saving in the participating businesses. This is evidenced by:

· the continued decline in water consumption despite the easing of the drought;

· the implementation of additional water saving action beyond the mandatory requirements by nearly half the survey participants;
· the significant increase in management support, adoption of management procedures, and ongoing monitoring;
· the qualitative feedback from the participants suggesting to the authors a change in how business now valued water as a finite resource.
It is recognised that other factors have played a part in this outcome: the severity of the drought conditions and the strong public concerns over water security. Perhaps such a program would not have been as successful had the situation not been so critical, however we believe that the mandatory nature with strict penalties at least forced compliance and then encouraged progress.
The responses from the participants suggests that some of the components typically found in voluntary programs, based on partnership approaches, may help to achieve even better industry support and may well be essential if their journey towards best practice is to continue with same level success and commitment.
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