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 15 

1. Introduction 16 

This document is provided as a supplement to the paper, Expert opinion valuation method to 17 
quantify digital water metering benefits [1]. It provides 18 

Section 2 19 
For each Benefit, 20 

 the question asked in the Experts Survey 21 
 the background information provided  22 
 a detailed summary of the experts’ answers to the questions, and  23 
 the scoring outcome for the Level of Agreement and the Extent of Benefit. 24 

 25 
Section 3 26 
Summary table of scores for the Agreement Level theme and Benefit Value theme for each benefit 27 
 28 
Section 4 29 

 participant profiles 30 

Within this detailed summary the participants who provided each comment are identified by 31 
their expert number, for example, E70. The profiles of each participant is included in Section 3. 32 

Benefits have been listed in question order and relate to Section 4.2 of the main paper.  33 

Each question is identified by a simple sequence number and the question number within the 34 
Experts’ Survey (eg. D11) where the first two characters represents the benefits block (ie, D1, D2, … , 35 
P1) and the last number represents the sequence number within the block (1 up to 9). 36 

2. Expert Opinions 37 

2.1 Introduction 38 



The following sections provide a detailed analysis of the range of opinions expressed by the experts. 39 
Individual experts whose comments are included are identified by coded reference. The profile of the 40 
experts is included in Section 3. 41 

2.2 Business benefit questions – Detail 42 

2.2.1 Operational Cost Savings: Meter Reading 43 

Question1 (Q1):D11. From your experience/knowledge will water businesses benefit from a reduction 44 
in meter reading charges/billing costs and to what extent?  BACKGROUND: Manually read meters 45 
require meter readers to walk or drive the reading route stop at each meter location find the meter, 46 
open the dial cover, read the meter and enter the reading to a handheld device. They complete the 47 
reading route by uploading the data file values into a database. Electronic reading can enable the 48 
reading to be taken across a communications network eliminating the meter reader cost (but replaced 49 
by a lower communications cost). 50 
Number 

of 
Responses 

Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 0 1 2 1 13 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  0 0 4 5 3 
Of the 17 responses to the proposition that digital metering would reduce the charges incurred by 51 

water utilities for meter reading and billing costs, 13 (76%) agreed, 1 somewhat agreed, 1 provided low 52 
level agreement while only 1 disagreed. One independent expert pointed out that “Meter reading cost 53 
in cities can be quite low per property but in regional areas the cost of meter reading is quite high due 54 
to the distances between properties.” The one Don’t Agree response was from a metropolitan water 55 
utility person who stated that “meter reading is still a very cheap option to obtain billing information” 56 
(E70). But the seven other metropolitan water utility staff dissented from this view and responded that 57 
the saving would range between real and substantial (E17, E26, E38, E43, E81, E89, E90). The seven 58 
responses from regional water utilities agreed (E22, E31, E40, E58) with some also pointing out the new 59 
cost of electronic collection offset much of the saving (E33, E59) but one added that digital metering 60 
generated 2500 times the amount of data (E51). 61 

Q2: D12. From your experience/knowledge will water businesses benefit from a reduction in 62 
special meter reads and to what extent?  BACKGROUND: When customers leave properties the 63 
water meter needs to be read to enable the leaving customer to be billed and the arriving customer to 64 
start from zero. By taking the electronic reading of the meter at a nominated date and time can 65 
eliminate meter readers having to visit the property. 66 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 0 0 0 2 15 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  0 2 11 3 1 
All respondents thought that digital water meters would generate a savings by avoiding the 67 

manual reading. Two respondents, one from a regional water utility and one from a metropolitan 68 
water utility, both felt that the savings would be marginal (E58, E70). But others pointed to the 69 



opportunity to complete the read remotely (from the office), enable field staff to focus on core tasks 70 
and have more timely and reliable data. 71 

Q3: D13. From your experience/knowledge will water businesses benefit from a reduction in 72 
estimated bills and to what extent?  BACKGROUND: Meters that cannot be read due to access issues 73 
are estimated. Often these estimates are inaccurate and cause customers to raise complaints. Collecting 74 
the data electronically could eliminate the estimated reads. 75 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 0 0 0 0 16 1 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   1 8 2 6 
One expert wrote that their metropolitan water utility had a large number of properties that they 76 

could not access the meter due to them being locked, hard to find, buried and various other reasons 77 
(E17). This results in the bill being estimated and inaccurate billing with a flow on effect of phone calls, 78 
complaints, site investigations and re-billing with all of the associated additional costs. Another 79 
pointed out that bill estimation was increasingly being seen as an unacceptable practice (E27). Most 80 
others agreed with these opinions and the benefit for most was high to very high with only one 81 
describing the benefit as “small”. 82 

Q4: D14. From your experience/knowledge will water businesses benefit from a reduction in 83 
Occupational Health and Safety (OHS) incidence costs and to what extent?  BACKGROUND: It is 84 
possible that with meter readers no longer walking the reading routes they will avoid issues such as 85 
dogs, pits, bushes etc  or stop/start driving between reads in rural areas and so the incidence of OHS 86 
cases could be expected to drop. 87 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 0 0 0 1 14 2 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    9 3 5 
One expert described meter reading as “a huge OHS issue and risk” and that reducing the 88 

number of incidents also reduces the insurance costs (E72). There are always the ever present threats 89 
by walking the streets from potential dangerous human attack (E22) and being hit by cars, dog bites 90 
(E22, E31), time wasting waiting for dog to be controlled (E58), branches and holes on customer 91 
properties (E22), trip hazards (E31), spiders (E58), snake bites (E31, E58), back injuries (E27), abuse by 92 
home owners (E31), and accusations of meter readers breaking property (E33).  A downside of 93 
reduced visits to properties was an increased risk when a site visit was required due to lack of hazard 94 
information recorded against properties (E17, E26). The extent of the benefit was seen as very high. 95 

Q5: D15. From your experience/knowledge will water businesses benefit from a reduction in 96 
vehicle energy costs (GHG emissions) and to what extent?  BACKGROUND: It is possible that with 97 
meter readers no longer driving to their reading routes and an almost complete elimination of special 98 
reads, vehicle energy costs and their input to the Greenhouse Gas emissions could be reduced. 99 



Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 2 0 1 1 13 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   1 7 2 5 
Many responses to this proposed benefit referred to the amount of driving done by their meter 100 

readers (E22) or the size of the service area (E33) while others said this was part of outsourced meter 101 
reading to contractors (E17, E38, E43, E72). An interesting observation was the potential for the benefit 102 
to be considered towards meeting national emissions targets if accounted for properly. 103 

The extent of the benefit was considered negligible unless rolled-out across the entire meter fleet 104 
(E40). Others felt that the benefit was very high in line with reduction in meter reading costs and OHS 105 
incident reduction. 106 

Q6: D16. From your experience/knowledge will water businesses benefit from a reduction in 107 
billing and collection costs with monthly electronic billing and collection and to what extent?  108 
BACKGROUND: It has been suggested that water businesses may be able to offer monthly billing to 109 
customers using the automated reading taken at a nominated day and time within a month of 110 
readings. This would likely treble the postal charges. eBilling could significantly reduce the extra 111 
“mailing” cost. Further coupling of eBilling with direct debit could improve the potential for on-time 112 
payment and reduction in reminders and other debt recovery expenses. 113 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

17 3 2 0 3 9 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  1 0 10 1 0 
The attraction of monthly billing is the associated move to direct debit and the improvement in 114 

cash flow for the water utility (E26, E27, E89) and debt collection (E17). The additional cost of mailing 115 
out bills monthly rather than quarterly and the increased payment channel costs needs to be countered 116 
by compulsory eBilling and direct debit (E43). One person who disagreed pointed to the high cost of 117 
their water utility’s current billing process (E40) while another nominated that paper bills were still 118 
preferred and required by older customers, in particular, and not necessary if leak alarming was 119 
provided (E58). 120 

The extent of the benefit was consider a reduction in costs with one person considering the 121 
reduction significant. The person considering the extent of the benefit as negligible thought there may 122 
be an increase in bill related calls which would offset the benefit. 123 

2.2.2 Operational Cost Savings: Financial Management 124 
Q7: E11. From your experience/knowledge will water businesses benefit from digital water 125 

meters through improved revenue forecasting/recovery and to what extent?  BACKGROUND: If 126 
customer usage is being tracked hourly for all customers the opportunity may exist to write periodic 127 
reports to accurately capture revenue earned and project that through to period-end amounts. 128 



Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 0 1 2 1 3 1 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  0 3 4 0 0 
One person did not agree that improved revenue forecasting and recovery could benefit from 129 

digital metering stating that interval data is not used for this as it relies on population and weather 130 
(E89). Of the answers with only a low agreement it was indicated that they may analyse usage more 131 
frequently but they felt quarterly data worked well because of the influence of weather and the need 132 
for trending (E22, E58). Yet others had a very opposite view. They pointed out that water utilities will 133 
be able to know at the same resolution as data is captured how their revenue is generated (e.g. day of 134 
year, weekend-weekday comparisons, seasons, etc.), gain a better understanding of user behaviours, 135 
create more accurate revenue accruals rather than rely on bulk-water transfer data and reconciled after 136 
receipts, improve demand forecasting and year-end projections taking into account customer payment 137 
history (E19, E27, E38, E59, E61). 138 

The extent of the saving was marginal among those with only a low agreement and somewhat 139 
agreement with one nominating a cost saving of just 0.1 fulltime equivalent person (FTE) in benefits. 140 
Among those more positive about the benefit, they believed real benefits would be achieved. 141 

Q8: E12. From your experience/knowledge will water businesses benefit from digital water 142 
meters through improved cash flow/reduced working capital from monthly billing and to what 143 
extent?  BACKGROUND: It is suggested that monthly rather than quarterly billing increases cash 144 
flow and reduces the working capital requirements of water businesses. 145 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 1 1 0 1 5 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  0 1 4 1 0 
The benefit was generally accepted (E22, E27, E38, E59, E61, E89) while the person who did not 146 

agree (E58) stating that quarterly billing “worked well”. 147 

The extent of the benefit was considered significant by one person on the basis that many 148 
customers would opt for monthly billing resulting in considerably improved cash flow (E22), while 149 
others saw a benefit in revenue collections and, an ability to identify customer payment issues earlier 150 
(E27, E59, E61, E89). One saw the benefit as a mere timing benefit producing a one-off benefit (E38). 151 

Q9: D21. From your experience/knowledge will water businesses benefit from reduced residential 152 
non-revenue water data errors/losses and to what extent?  BACKGROUND: Billing errors can be 153 
caused by lost, damaged and stolen meters, incorrect meter readings, poorly fitted meter installations 154 
and mismatching meter/customer, and other incorrect metering details such as units and multiplier 155 
lead to non-revenue water. Meter errors become compounded as the reads are used for calculating 156 
sewer charges. It is possible that automated reading could eliminate some of these errors or assist in 157 
quickly identifying anomalies and resolving the issues. 158 



Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

19 1 0 0 3 14 1 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   3 8 6 1 
One person who felt the number of misreads would be decreased significant did not feel that it 159 

would assist with lost, damaged or stolen meters (E39). Others agreed with the proposition that 160 
human error would be eliminated, tampered and stolen meters, water theft and other meter reading 161 
anomalies could be identified earlier through analysis and fault and tamper alerts, assisting with 162 
non-revenue water reduction (E14, E17, E22, E26, E27, E31, E33, E36, E51, E58, E59, E70, E72, E80, E81, 163 
E89). One person nominated that, for their metropolitan water utility, the manual meter reading error 164 
rate was only 0.05% (E70). 165 

The extent of the benefit drew a wide range of responses from substantial to marginal with no 166 
clear division between metropolitan and regional water utilities. 167 

Q10: D22. From your experience/knowledge will water businesses benefit from reduced 168 
non-residential customers' non-revenue water data errors/losses and to what extent?  169 
BACKGROUND: For non-residential customers as well as those errors that affect residential 170 
customers, changes in property use can result in inappropriate sized meter for the changed demand 171 
and peak flows resulting in under-recording or excessive wear on mechanical parts. It is possible that 172 
automated reading could eliminate some of these errors or assist in quickly resolving the issues. 173 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

19 0 0 0 2 17 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   3 11 3 2 
Many responses to this benefit for non-residential customers nominated the same issues as for 174 

residential but with additional comments such as identifying the highest users for potential issues 175 
(E31), better understanding of commercial customers (E39) and earlier identification with a flow on 176 
effect of less impact of water-offs on the business (E17). 177 

Q11: E19. From your experience/knowledge will digital water metering reduce insurance claim 178 
incidents and costs from bursts and leaks and to what extent?  BACKGROUND: Water companies 179 
may be able to reduce the insurance costs (premiums and excess payments for claims) through data 180 
from digital meters enabling earlier detection and preventative or earlier action on issues that lead to 181 
bursts and leaks and so avoid the full effects of water damage caused by main breaks. 182 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 1 0 0 2 5 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   1 4 2  



Two people considered this a significant benefit. One thought combining digital metering data 183 
with predictive machine learning should lead to early detection or preventative behaviour (E61) and 184 
the other thought that  leakage management programs will significantly reduce the affect that hidden 185 
leaks have on building structures (e.g. underground break causes change in soil conditions which 186 
causes cracking in house) (E27). Others stressed the need for an integrated approach using bulk 187 
meters and digital metering data to identify smaller, longer term leaks that cause damage (E58, E59, 188 
E89). Two people only somewhat agreed with the benefit. One of them considered it a marginal benefit 189 
(E22) while the other considered it not significant or material (E38). 190 

2.2.3 Operational Cost Savings: Utility Costs 191 
Q12: G11. From your experience/knowledge will water business be able to gain a reduction in the 192 

wholesale cost of water and to what extent?  BACKGROUND: Digital metering with associated data 193 
portal/communications may lead to greater customer awareness of their usage and in turn reduced 194 
customer demand and non-revenue water from leaks and bursts. The outcome from this water 195 
conservation could be reduced volume and cost of water from the wholesaler. 196 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

9 0 1 0 0 7 1 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   1 8   
One person from a regional water utility did not agree that there would be a reduction in the 197 

wholesale cost of water (E22) while three experts from other regional water utilities did (E51, E58, E59) 198 
as did the experts from the metropolitan water utilities (E15, E26, E36, E90) and an independent expert 199 
(E27). They reasoned that less bulk water would need to be purchased as a result of reduced usage by 200 
residential customers, and through leak reduction and other NRW responses. But the reduction was 201 
considered to vary from utility to utility and depend on their circumstances and their engagement 202 
with customers on demand reduction initiatives (E90). 203 

Q13: G12. From your experience/knowledge will water business be able to gain a reduction in 204 
water leaks and other NRW causes (eg. bursts) and to what extent?  BACKGROUND: With greater 205 
electronic coverage of the network and short interval data collection from bulk meters and digital 206 
water meters at properties  water companies may be able to establish District Metered Areas and 207 
calculate water balances to help identify leaks which  if undetected  might otherwise have become 208 
bursts. 209 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

9 0 1 0 1 7 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    6 2  
The person who did not agree that this was a benefit was looking for a solution for leak 210 

prevention (E51). The other people answering the question thought real or nearly real time mass 211 
balancing is a key component to NRW reduction (E59) and that digital water meters could assist in 212 
finding the leaks and bursts faster (E26), reducing the incidence of bursts (E22), identifying theft (E27) 213 
and identifying unmetered/unauthorised use (E15). One person noted that digital water meter data 214 
will assist in the responsiveness to real NRW events with water utilities being able to prioritise them 215 



based on a water loss rate and intervene where the initial assessment may under estimate the water 216 
rate loss because of the water going straight into a drain or is out of sight, and the data would also 217 
reduce time wasted looking for suspected leaks that are actually legitimate usage (E36).  218 

The extent of the water saving benefit was considered real by eight persons with two of them 219 
considering the savings significant. 220 

221 



Q14: G13. From your experience/knowledge will water business be able to better manage peak 222 
water demand and to what extent?  BACKGROUND: Hourly data capture could provide valuable 223 
information on diurnal and peak consumption patterns enabling better peak demand management. 224 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

9 1 1 1 0 6 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    6 1  
The one expert who did not agree with this benefit stated that bulk water meters do this now 225 

(E22). The person with a low level of agreement thought that it may be possible to better manage peak 226 
water demand via customer communications and by targeting the customers who are having the 227 
highest impact on peak demand but that it would certainly assist during periods of water restrictions 228 
(E15).  229 

A person from a regional water utility considered this the largest benefit because “most 230 
modelling is based on stacked assumptions about water consumption” and that digital metering data 231 
would provide more accurate insight into peak demand (E15). The other five agreed that more 232 
information would lead to less estimation and better management, and, the potential for shifting 233 
customer water demand, better allocation of water to where it is needed and design of infrastructure 234 
requirements based on true data (E26, E27, E51, E58, E59, E90). 235 

Q15: G14. From your experience/knowledge will water business be able to gain a reduction in 236 
water pumping cost (GHG emissions) and to what extent?  BACKGROUND: Digital water metering 237 
may lead to a reduction in demand and so reduce the need for water pumping around the network. 238 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

9 0 1 0 0 8 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   2 6   
The person who did not agree with the benefit said that their water utility only moved water to 239 

pressure tanks once (E22).  240 

The other eight believed that the reduction in water volume would have a flow on impact of 241 
lower pumping costs but many pointed out that the extent of the benefit depended on the system 242 
configuration of the network while others noted that much of their system was gravity fed (E26). The 243 
lower pumping activity in turn was seen to reduce greenhouse gas (GHG) emissions and their 244 
electricity costs through an optimised pumping regime (E15).  245 

Q16: D23. From your experience/knowledge, will water businesses benefit from a reduction in 246 
water theft, and to what extent?  BACKGROUND: Hourly demand data readings from customer 247 
meters coupled with DMA water balance data could reveal anomalies through unusual patterns that 248 
might indicate meter damage or possible water theft. 249 



Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

19 1 0 3 0 15 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

   5 12 1  
Water theft cases reported through the answers include meter removal, turned backwards and 250 

bypass (E58), change-over during reading cycle (E89), removal during construction or in response to 251 
water utility flow restriction (E17) and temporary bypass/removal for swimming pool filling and 252 
water-storing systems at the property (E59). For commercial/industrial users digital water metering 253 
can reveal theft whilst fire testing and system anomalies such as dividing valves being open between 254 
systems could be revealed (E91). 255 

The extent of the issue was considered minor by five people with one regional water utility 256 
reporting just “2 or 3 cases” in the last 3 years (E59). Four others agreed that the benefit would be 257 
minor (E22, E26, E89, E91). One person (E36) thought that their water utility would benefit greatly 258 
from being alerted to meter tampering. Twelve thought the benefit would provide a real benefit. Two 259 
people noted that theft of the meter could also be picked up very quickly (E14, E26, E72). And, one 260 
noted that a disadvantage of not having meter readers was the loss of “eyes on our assets” (E51). 261 

Q17: D24. From your experience/knowledge will water businesses benefit from a reduction in 262 
labour costs associated with leak detection and to what extent?  BACKGROUND: With more data and 263 
at hourly intervals from property meters the labour effort required to detect, localise and find leaks 264 
could be reduced. 265 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

19 2 1 4 2 9 1 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    15 2  
Strong agreement came from one person who noted that a lot of effort was spent employing leak 266 

finding contractors and that with the data from digital meters, existing software would be able to 267 
provide very accurate locations and the number and size of leaks (E27). Another person who thought 268 
that water utilities would benefit greatly noted that leak alerting on the customer side would eliminate 269 
the work effort to send a crew to assess what would have been a customer raised alert (E36). Many 270 
others noted the opportunity for the effort to be more targeted or to narrow the search area and find 271 
the cause more quickly. Another noted the need to analyse the entire labour chain from “old model” to 272 
“new model” as more analysts would be needed to analyse the data (E14). 273 

2.2.4 Operational Cost Savings: Meters 274 
Q18: D31. From your experience/knowledge will water businesses benefit from deferred meter 275 

replacement (thru water conservation, targeted replacement) and to what extent?  BACKGROUND: 276 
Meter replacement has usually been based on age or nominal volume of water through the meter. The 277 
age limit used is generally between 10 and 15 years but studies have found most meters are still 278 
operating within compliance limits at these ages. Using data analytics it is suggested that compliant 279 
meters can be identified and retained while non-compliant meters can be removed. 280 



Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

16 2 7 0 0 7 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    4 3  
Opinion was split 50:50 on this benefit. Seven people disagreed with this benefit noting that 281 

battery life was seen as the main determinant of digital meter life (E22, E26, E27, E41, E70, E81, E89). Of 282 
the other seven, one described the battery life issue as the biggest hindrance (E40) while all saw 283 
opportunities to identify individual meters having stopped, slowing or failing early (E17, E25, E31, 284 
E40, E59, E72, E90) and more quickly identifying failing fleets of meters (E17).  285 

The earlier identification of meter failings lead to the benefit being rated as significant among 286 
some responses. 287 

2.2.5 Operational Cost Savings: Tariffs 288 
Q19: E13. From your experience/knowledge will water businesses benefit from digital water 289 

meters through more flexible tariffs by industry and to what extent?  BACKGROUND: With meters 290 
being read hourly it may be possible and worthwhile to offer tariffs that are more flexible so as to be 291 
time of day and day of week dependent. This might be used in specific industries and to residential 292 
users. 293 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 1 0 3 0 4 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    7   
While none of the experts disagreed with this benefit the responses split between the opportunity 294 

presented by digital metering and the customer interest. Supporters pointed to time of use tariffs 295 
including hourly-block and peak/off-peak like the electricity industry to reduce peak demand and 296 
demand during drought situations (E58, E59, E61) and increase revenue for those willing to pay (E27). 297 
Less supportive responses pointed to the political barrier and the timing of introducing multiple tariffs 298 
(E19, E22, E38). 299 

Q20: E14. From your experience/knowledge will water businesses benefit from digital water 300 
meters through load shifting (leveling) and to what extent?  BACKGROUND: It is suggested that 301 
digital water metering might enable tariffs to be altered for the specific purpose of levelling demand 302 
from the typical two peak diurnal curves encouraging more off-peak usage. 303 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 1 0 1 0 6 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

    6  1 



Most people answering this question referred back to the previous new tariff opportunity where 304 
peak and off-peak tariffs were expected to enable a reduction in peak demand. The potential to use 305 
digital metering data to inform strategies targeting peak-time demand management in certain DMAs 306 
was acknowledged, and, the comment was made that the technique could produce a substantial 307 
benefit through the deferral of infrastructure upgrades and pumping costs especially in densely 308 
populated urban areas (E27). Three people suggested that the electricity industry be examined for the 309 
take-up of peak/off-peak tariffs and the impact on demand (E19, E27, E59). But such changes were 310 
considered a longer term option (E19, E22). 311 

Q21: E17. From your experience/knowledge will water businesses benefit from digital water 312 
meters through improved customer service/satisfaction through modified tariffs and to what extent?  313 
BACKGROUND: Digital water metering might allow tariffs to be modified to be based on time of day 314 
and day of week and so give customers greater choice and control over their costs. 315 
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The person who disagreed with this benefit said that customer service or satisfaction would not 316 

benefit by modifying tariffs (E22). Others were a little more supportive with one comment that it 317 
would only happen if tariff changes lead to a reduction in costs for customers and that would require a 318 
corresponding decrease in operating costs of the water utility (E89). And, it was not known if 319 
customers would embrace or be satisfied with alternate tariffs (E27) as no modelling or customer 320 
testing had been undertaken by their utility (19, E38). But a first implementation might consider 321 
rewarding good consumers and developing their level of engagement and satisfaction level with their 322 
utility (E27). 323 

2.2.6 Capital Cost Savings: Planning 324 
Q22: H11. From your experience/knowledge will water business be able to improve network 325 

planning and to what extent?  BACKGROUND: The increase in demand data available from digital 326 
water metering coupled with future land development plans may enable improvements to hydraulic 327 
modelling with more accurate development timing. 328 

Number 
of 

Responses 
Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

8 0 0 0 1 7 0 

Extent of Benefit: Negligible Marginal Improve Significant Substantial 

    8   
While all eight experts who answered this question were agreed with the benefit the least 329 

supportive (E79) commented that the assumption made worldwide and used in water modelling is 330 
that consumers of the same types have statistically the same demand pattern. And, that the flow 331 
balance calculated shape of demand and the actual one at each property is not significant enough to 332 
have any relevant hydraulic impact. They concluded that knowing the individual demand pattern is of 333 
no interest from a water modelling perspective. Others commented that they would be able to better 334 
understand customer demand profiles across a range of segments leading to targeting customer 335 
segments impacting the network design the most (E15), improve demand projections (E24), avoid the 336 



stacking of assumptions when planning networks and enable lowering of safety factors and 337 
assumptions by using real data (E51), and, the real data can be used  for more informed demand 338 
management and forecasting purposes including network rehabilitation and upgrading (E58, E59). 339 
One expert pointed out the need for significant data capture and analysis first to enable the improved 340 
planning to occur (E22). 341 

The extent of the improvement was unknown and one person commented that to measure the 342 
improvement would require the development of a water model using two datasets (E51). 343 

Q23: H12. From your experience/knowledge will water business be able to defer network 344 
augmentation and to what extent?  BACKGROUND: Actions arising from digital metering such as 345 
reduction in demand through network non-revenue water, in-property leaks and more awareness of 346 
water use could enable the deferral of network augmentation works including pipe upgrades,  347 
pumping upgrades and waste water processing plants. 348 
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The benefit of deferring major supply augmentations such as the next desalination plant was 349 

considered the “big prize” but required customer demand reduction measures to be successful and 350 
remain over the longer term (E15). The availability of real data was expected to reduce the risk 351 
associated with infrastructure capacity planning with more economical and adequate design of 352 
reservoir based on actual demand, emergency and fire storage rather than 24 or 48 hours of storage 353 
(E59). While better data is assumed to enable the deferral of augmentations, it was pointed out that 354 
some system components might be revealed as being under-sized (E51). The two people who 355 
supported the benefit the least referred to the impacts of climate change and the characteristics of 356 
supply zones (E24), and, that network non-revenue water and in-property leaks would have a 357 
marginal impact on timing of network augmentations (E79). 358 

2.2.7 Capital Cost Savings: Risk 359 
Q24: E18. From your experience/knowledge will water businesses benefit from digital water 360 

meters through a reduction in risk premium and working capital costs and to what extent?  361 
BACKGROUND: Working capital costs are required to cover near term expenses. More accurate 362 
timing of capital works based on digital metering data to eliminate non-revenue water and enable 363 
better forecasting might enable a reduction in both the risk premium employed and the working 364 
capital requirements. 365 
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Two experts both from metropolitan water utilities thought the reduction in risk premium and 366 

working cash flow to be unlikely (E61, E89). Four were well supportive of the benefit (E22, E27, E58, 367 
E59) and the two who somewhat agreed (E19, E38) considered it to have minimal impact and a largely 368 



one-off impact, respectively. The other four thought that the benefit would come from increased cash 369 
flow (E22), reduction or elimination of the over-sizing or under-sizing of major system components 370 
(E59) and more precise linking of water related expenditure and revenue to water supply zones and 371 
sub-areas down to individual customers (E27). One person noted that in their utility they ran for 11 372 
months of the year at 2ML/d and for the other 4 weeks of the year at 5ML/d, and so expected to be able 373 
to operate more efficiently (E58).  374 

Q25: E15. From your experience/knowledge will water businesses benefit from digital water 375 
meters through increased value of assets (service connections) and to what extent?  BACKGROUND: 376 
Water companies do not normally treat as assets the main to property service connection even though 377 
they are responsible for the asset to and including the meter. The accurate location of the meter might 378 
be established as part of the digital metering rollout and enable these service connections to be 379 
recorded accurately as assets and valued. 380 
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Three experts thought that this was not a benefit of digital water metering (E22, E38, E61). Two 381 

considered it a benefit and stated that their water utility had already recorded the service connection 382 
as an asset (E19m E58). While another agreed but considered it of negligible value (E89) the last two 383 
considered that it would make for a more accurate assets register (E59) and would be part of a cities 384 
IoT agenda and enable better life-cycle management of the smart meter (E27). 385 

2.2.8 New Knowledge: Customer Segments 386 
Q26: J11. From your experience/knowledge will water business gain new knowledge of each 387 
non-residential customer's property use and to what extent?  BACKGROUND: Compared to 388 
residential customers there is, generally, little knowledge about demand profiles of commercial, 389 
industrial and other non-residential customers. While doing a rollout of digital meters the opportunity 390 
exists to record the property use (business type) to help facilitate the data analytics and benchmarking 391 
of non-residential customers. While normal digital metering may be set at hourly reading intervals  392 
statistical sampling within business types of even higher frequency readings for short durations could 393 
be undertaken to establish demand patterns and end-use studies. 394 
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Strong agreement came from two people (E13, E15) who pointed out that non-residential demand 395 

patterns are different to residential and different between segments and even within segments, and, 396 
that very little is known about them other than for the bigger industrial users. For the larger industrial 397 
customers, two experts commented on wanting to undertake data collection at sub-hourly intervals for 398 
peak factor understanding and demand distribution (E51, E59). At one utility, adhoc data logging had 399 
been undertaken to assist customers with water efficiency and the data was later used for 400 
infrastructure planning and the potential for recycled water use. Their views were repeated by the 401 



others but with less enthusiasm (E19, E22, E26, E27, E51, E59, E66, E71) and with one commenting that 402 
they could do this (gain new knowledge) if they chose to (E19). 403 

Q27: J12. From your experience/knowledge will water business gain from new knowledge of 404 
tourism impacts for tourist regions (seasonal/event) and to what extent?  BACKGROUND: Tourist 405 
precincts have individual water use patterns that change by season and local events. It is suggested 406 
that by capturing and using hourly meter reading data, these patterns might be better understood and 407 
water use planned for in the future. 408 
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Two people from metropolitan water utilities thought the benefit was not a major issue for them 409 

but that there may be a benefit (E15, E66). Another metropolitan water utility expert thought that it 410 
could provide some additional useful knowledge (E19). But three other experts from metropolitan 411 
water utilities (E24, E26, E71) agreed with the benefit with one saying that seasonal patterns is very 412 
important to a city like Melbourne while others (regional water utilities and independent expert) 413 
pointed to a current lack of data and the benefit of understanding seasonal network behaviour and 414 
capacity requirements (E22, E27, E59). 415 

Q28: J13. From your experience/knowledge will water business be able to understand time-of-day 416 
use by customer segment and to what extent?  BACKGROUND: Hourly readings from digital water 417 
meters could provide an opportunity to develop demand patterns for each customer segment. This 418 
could be valuable when undertaking planning, meter sizing and benchmarking studies. 419 
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All experts agreed with this benefit. One described it as a “big benefit” with daily diurnal demand 420 

helping to understand how different customer types and segments use water on different days of the 421 
week and how demand forecasting will be substantially more efficient (E27). Others pointed out the 422 
opportunity to develop design standards for each consumer category (E59), the opportunity for 423 
time-series clustering of customers using a bottom-up approach instead of most industry models being 424 
top-down (E51) and the ability to better inform design of their system components (E59, E51, E71). 425 
Some pointed out the need for data collection to support customer type segmentation and demand 426 
data over multiple years to understand the climatic factors and other external influences on demand 427 
(E15, E66, E71). 428 

2.2.9 New Knowledge: New algorithms 429 
Q29: D32. From your experience/knowledge will water businesses be able to use data from digital 430 

water meters to develop meter over-sizing identifiers and to what extent would they benefit?  431 
BACKGROUND Over-sized meters cause usage to be under recorded and the result is non-revenue 432 



water. Benchmarking non-residential customers could enable customers that have over-sized meters 433 
to be identified. Their meter could then be replaced with a more suitable sized meter. 434 
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The expert who scored this as a low agreement thought it would be difficult to replace meters 435 

with different sized meters but replacing the type of meter more suited to the higher or lower flow 436 
would increase meter accuracy (E81). Others were supportive of the benefit noting that it would be 437 
true for under-sizing as well as over-sizing since a change of business type at properties, such as a 438 
shop becoming a restaurant, was an issue (E17), and being able to quickly identify incorrect sized 439 
meters was a real benefit (E25, E26, E41, E90). Others thought that digital meters should not be 440 
mechanical (E41, E70), that the benefit might be delayed until the next meter replacement was due 441 
(E26) and that this would be a better customer experience rather than a revenue benefit (E40). 442 

Q30: H13. From your experience/knowledge will engineering planners of water business be able 443 
to reduce uncertainty and risk margin used in planning and to what extent?  BACKGROUND: The 444 
access to vastly increased water demand data recorded by digital water meters at relatively short 445 
intervals could enable planners to more precisely know demand in different areas of the network 446 
under various circumstances and conditions. This could reduce the uncertainty in planning the 447 
operation and augmentation of the network. The risk margin might be reduced. 448 
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The expert who disagreed with this benefit thought that the information, except for significant 449 

users, can be gained if a good flow meter coverage exists in the system. That is, metered zones defined 450 
per homogenous demand type and size taking into account operational requirements (fire flow system 451 
redundancies and meter accuracy requirements for example) (E79). Others thought that this was of 452 
particular benefit for infill development requirements (E24), that demand assumptions were 453 
constantly changing as lot sizes reduce and household composition changes (E15) and, that 454 
traditionally planning used theoretical data due to the lack of real data, but the availability of data 455 
from digital meters changed that and uncertainty is reduced significantly (E27, E59). But it was also 456 
noted that it is a conservative industry (E22), that reducing risk margin depends on the organisation’s 457 
appetite for risk (E51) and that “planners always like margin of safety for unexpected events” (E58). 458 

Q31: G15. From your experience/knowledge will water business be able to gain an improved 459 
forecasting of sewer flows and to what extent?  BACKGROUND: With hourly measured water usage 460 
through digital metering at each property  the sewer flows could be better forecast by time of day. 461 
These forecasts could be fed into waste water modelling tools. The impact of any water tanks on the 462 
properties and internal use of the harvested water may be able to be built into the m 463 
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The eight experts offering opinions all supported the benefit. One thought it beneficial to those 464 

that operated treatment plants (E15), provide information on garden and non-garden demand and 465 
enable prediction of sewer flows (E26, E27), inflow infiltration to the sewer (E59) and more efficient 466 
use of infrastructure (E58).  467 

The extent of the benefit was not estimated other than improved analysis. 468 

Q32: E16. From your experience/knowledge will water businesses benefit from digital water 469 
meters through improved demand forecasting and revenue projection, and to what extent?  470 
BACKGROUND: Capturing hourly demand from digital water meters and using a range of statistical 471 
approaches may allow the water companies to better understand the usage patterns of water  its 472 
customer base  and to forecast future water usage and to project revenue. 473 
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One person did not agree saying that “interval data is not used for this as it relies on population 474 

and weather (E89).  475 

While agreeing with the benefit one thought the benefit would be marginal (E19) and another 476 
only could only somewhat agree (E22). Others supported the benefit stating that digital meters would 477 
provide more information on customer usage patterns (E38, E59, E61) which help inform estimates 478 
and pricing options (E38), and enable utilities to be more precise with their accounting (E27). It was 479 
also noted that over decades utilities will have and extensive high resolution dataset that can be used 480 
in a range of forecasting scenarios (E27). 481 

The extent of the benefit was not estimated by most but by agreement with the benefit has been 482 
rated as “Improve”. 483 

Q33: J14. From your experience/knowledge will water business be able to develop diurnal curves 484 
for non-residential customers by customer type (micro segmentation) and to what extent?  485 
BACKGROUND: Based on the ANZSIC (Australian and New Zealand Standard Industrial 486 
Classification) and AVPCC (Australian Valuation Property Classification Code) code there is an 487 
extensive range of business types. Some could be grouped into common demand patterns (eg. 488 
Commercial office based businesses). Digital metering could provide an opportunity to establish 489 
diurnal curves for different business types and for sub-business types (eg supermarkets with limited 490 
hours and those open 24x7). 491 
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The experts all agreed with this benefit although two provided only low level of agreement (E22, 492 

E66) with one from a regional water utility saying the benefit was well down on their priority list (E22) 493 
while the other from a metropolitan water utility pointed to the need to match the customer to 494 
ANZSIC/AVPCC information to be effective or use statistical clustering techniques to make 495 
presumptive assumptions (E66). Others were supportive (E13, E15, E19, E24, E26, E27, E51, E59, E71). 496 
Two went further. One said the challenge was more in understanding the business segment rather 497 
than the water use data and that the coding systems were not perfect (E13). The second person said 498 
that there was quite a poor understanding of diurnal demand and contributing factors to 499 
non-residential demand and that having the data would enable “constructive engagements” with 500 
commercial customers to “unpack” their end-uses that cause spikes in demand (E27). 501 

No estimation of the extent of the benefit was recorded but by agreement with the benefit has 502 
been rated as “Improve”. 503 

Q34: J15. From your experience/knowledge will water business be able to develop diurnal curves 504 
for high-rise buildings and multi-unit properties and to what extent?  BACKGROUND: High-rise and 505 
multi-unit developments are special customer groupings and may have different demand profiles 506 
based on the numbers of residential units and the commercial businesses within the complex and the 507 
common areas that are not sub-metered. Data from digital water metering of properties within the 508 
complexes may be able to be used to develop curves for high-rise and multi-unit properties. 509 
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Again an expert from a regional water utility only provided a low level of agreement saying that 510 

it was well down on their priorities (E22). Two other experts from regional water utilities were 511 
supportive of the benefit and nominated different segments that diurnal curves could be developed for 512 
(E59) and the use of machine learning techniques as a method of finding like segments (E51). The other 513 
experts supported the benefit (E15, E24) with two considering it to have rich data (E19) and substantial 514 
benefit when sub-metering is used (E27). Another person took a similar supportive view saying 515 
“particularly so when the main meter is included in the analysis” (E66). Others mentioned that 516 
individual units are not metered in some of their areas but that much more information would be 517 
available (E26, E71) and that individual building hydraulics needed to be understood as many 518 
buildings had header tanks that could result in apparent spikes in demand (E13). 519 

Q35: J16. From your experience/knowledge will water business be able to develop reverse 520 
modelling of household characteristics via the demand pattern and to what extent?  BACKGROUND: 521 
It is suggested that household size, irrigation use, presence of water tank and evaporative cooler use 522 
might be able to be modelled using demand patterns gained from hourly usage data across seasons 523 
using reverse modelling from previous end-use studies. 524 
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One person thought that this benefit may be possible (E19) while the other seven considered it a 525 

real benefit with one stating that their water utility was keen to reverse model household 526 
characteristics as water tanks and evaporative coolers were emerging as a big issue and they did not 527 
understand irrigation well (E22). Another suggested that they would be able to identify many 528 
characteristics from their diurnal pattern (number of people, existence of a garden, young kids, their 529 
level of water efficiency, etc) (E15). It was suggested that segmentation mathematics would allow for a 530 
better understanding of homes and their usage even with hourly data (E27). Data from existing 531 
end-use studies was seen as a being useful to make reverse modelling estimates but that the results 532 
would be subject to considerable uncertainty (E66). But privacy sensitivity was raised as an issue and 533 
hourly resolution was seen by one water utility as preventing the data being decomposed to identify 534 
types of consumption (E51).  535 

2.3 Shared benefit questions – Detail 536 
2.3.1 Customer Interaction: Complaints 537 

Q36: L11. From your experience/knowledge will digital water metering lead to reduced customer 538 
billing complaints and to what extent?  BACKGROUND: Billing complaints such as high-bills, 539 
estimated reads and mis-reads could be reduced if customers are provided with access to greater 540 
information about their water usage. In particular, if they are alerted to leaks early and if they could 541 
access an online portal for hourly or daily usage records from digital water meters. 542 
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Three people did not see that there would be a reduction in customer billing complaints (E35, E68, 543 

E89) but they did believe that the resolution of the complaint would be more straightforward to 544 
resolve (E35), make for more positive conversation (E89) and, if real time alerts for spikes are sent, the 545 
quarterly bill shock cases would be greatly reduced (E68). Of the thirteen who did agree with the 546 
benefit, two believed the reduction would be substantial as the high water consumption complaints 547 
were expected to be eliminated and put more information on their consumption into customers’ 548 
hands, improving their knowledge and lead to more efficient behaviours (E40, E49). One person noted 549 
the positive impact of the availability of usage data on case handling in the electricity sector (E82), and 550 
reducing the use of bill estimation, the incidence of miss-reads, early detection of high usage through 551 
customer self-service and leak alerting were all seen as leading to a significant reduction in billing 552 
complaints (E33, E64). Some experts believe that billing complaints might increase initially especially if 553 
old slowing meters were replaced and the new meter was now recording correctly a higher usage (E20, 554 
E22). One person thought that there may also be new complaint types about the digital meters 555 
themselves including about missing data and accuracy (E59) and also about the digital meter rollout 556 
and installation (E20). 557 



The extent of the benefit was nominated by one person as 50% reduction in billing complaints 558 
(E55) while two considered the benefit to be substantial, three considered the benefit as significant and 559 
the other eight though the benefit to be real. 560 

Q37: L12. From your experience/knowledge will digital water metering lead to reduced external 561 
costs of Ombudsman (eg. EWOV) referred complaints and to what extent?  BACKGROUND: Water 562 
Ombudsman (for example  the Victorian Ombudsman) charges water companies a fixed annual fee 563 
based on the companies number of customers and a processing fee per complaint based on the effort to 564 
resolve the issue. Digital water metering may reduce the number of complaints referred to the 565 
Ombudsman and so could in turn reduce the costs to the water company. 566 
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Three experts did not agree with the benefit of reduced external cost of Ombudsman handled 567 

complaints because the Ombudsman would need to recover their costs (E92), and they expected an 568 
increase at least in the short to medium term as happened in the electricity industry (E20, E35). At the 569 
same time two took the opposite view and said the benefit would be substantial as the number of 570 
complaints was expected to “reduce dramatically” (E59) and in response to the use of a proactive 571 
approach of early alerting customers to high usage (E27). One person noted that customers currently 572 
go straight to the Ombudsman with their complaint but that was expected to change when customers 573 
are alerted to leaks and high usage by the water utility or become aware of usage spikes through a 574 
self-service portal (E49). The improved staff access to usage data was seen as a catalyst for early 575 
resolution of complaints even if the Ombudsman becomes involved (E22, E64, E68, E82, E89). One 576 
person cautioned that complaints might increase if there was a widespread technical problem 577 
resulting in extreme customer dissatisfaction (E27). And another thought that the Ombudsman should 578 
back up the data from the digital meter and not expect money to be taken off the customer’s bill (E17). 579 

Q38: L13. From your experience/knowledge will digital water metering lead to reduced internal 580 
costs of Ombudsman (eg. EWOV) referred complaints and to what extent?  BACKGROUND: 581 
Considerable water company staff time and therefore costs may be incurred when complaints are 582 
referred to the Ombudsman. Many billing complaints centre around billing issues are unresolved and 583 
referred to the Ombudsman. Billing complaints may be reduced through digital metering eliminating 584 
such issues as reading errors  estimated reads and concealed leak high-bills and could be expected to 585 
reduce the billing complaints presented to the Ombudsman and therefore internal costs. 586 
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Interestingly the profile of responses to this internal cost of Ombudsman complaints did not 587 

match the external costs benefit. All fifteen experts who answered the question agreed that their water 588 
utility would have reduced internal costs. It was expected that many complaints would not get to the 589 
Ombudsman and so save money (E59, E82), there would be fewer complaints (E17, E92), staff would 590 



have access to more accurate data (E64) and possibly stressful field investigation trips would be 591 
reduced (E20, E27, E68). 592 

Q39: L14. From your experience/knowledge will digital water metering lead to improved 593 
outcomes from billing disputes and to what extent?  BACKGROUND: With more data to draw on 594 
from digital water metering and customer self-service through a portal it is suggested that billing 595 
disputes could be avoided and if they do occur they could be resolved more quickly and amicably. 596 
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All seventeen experts agreed to some degree with this benefit. Disputes over meter reading were 597 

expected, by one metropolitan water utility expert, to reduce dramatically because of internal access to 598 
the data allowing more timely responses to billing disputes and directing customers to read the data 599 
through a self-service portal (E17). Three experts shared the view that the improvement in outcomes 600 
would be significant due to the increased amount of data confirming the customer’s usage (E20, E27, 601 
E40). One person thought customers may be less likely to dispute high accounts as they are made 602 
aware of issues when they arise (E49) and another considered that there would only be the potential 603 
for an improvement (E33). Of the other experts many pointed to the increased availability of data to 604 
enable better outcomes for the water company (E22, E64, E81, E82, E89, E92) and a reduction in 605 
estimated reads to reduce the number of complaints (E68). It was felt that disputes would only be 606 
reduced if customers are able to correlate the data with their water use actions and make sense of them 607 
suggesting the need for significant customer education during the rollout (E35). 608 

2.3.2 Customer Interaction:  Customer Assistance Programs 609 
Q40: L15. From your experience/knowledge will digital water metering lead to reduced HULA 610 

(High Usage Leak Allowance) costs from concealed leaks and to what extent?  BACKGROUND: 611 
Quarterly billing means that concealed leaks at properties can run for long periods before the customer 612 
becomes aware of the issue through a high usage and bill. Water companies' customer assistance 613 
programs for concealed leaks may be limited to the time when the customer contacts the water 614 
company about their high usage/bill. Earlier alerting of customers to possible leaks at their property 615 
(based on data from digital water metering) could significantly reduce the water company's assistance 616 
cost (through their HULA program). 617 
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This benefit received universal and solid agreement from the experts and over half (9 of 17) 618 

indicated that the extent of the benefit would be substantial or significant. One person summed up a 619 
lot of the comments when they said that most water utilities have large HULA budgets and that digital 620 
metering would allow them to assist customers in a proactive way rather than being reactive (E49). 621 
While one person cautioned that alerting customers to leaks did not mean the leak would be fixed 622 
(E64) others nominated that the period of liability would be limited by the date that the customer was 623 



alerted (E17, E20, E22, E27, E68). One person referred to a commercial initiative (the Schools Water 624 
Efficiency program) where data loggers identified leaks but no allowance was provided and they 625 
reported that the response from the schools was good (E17). This raises the possibility of not having 626 
any allowance program and, instead, putting the money into support programs, including educating 627 
customers to reduce the impact while waiting for the repair, where capacity to pay for the repair is an 628 
issue (E35, E68). Savings from the benefit are expected beyond the allowance amounts with additional 629 
savings from internal labour costs for field investigations (E65) and phone calls and follow-ups (E17). 630 

Two of the experts nominated savings of 80% (E27, E55) and others used phrases such as “reduce 631 
significantly” (E35, E89) and “reduce dramatically” (E22, E81) in their answers.  632 

Q41: L16. From your experience/knowledge will digital water metering lead to reduced plumbing 633 
assistance costs and to what extent?  BACKGROUND: Some water companies run plumbing 634 
assistance programs to provide disadvantaged customers with access to funds to repair and replace 635 
water appliances. Early detection of issues based on digital water metering data may reduce the extent 636 
of the problem and therefore the assistance expense per customer allowing more customers to be 637 
assisted within program budgets. 638 
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Unlike the benefit to HULA program budgets, the benefit of reduced plumbing assistance 639 

programs was mixed with five not agreeing with the benefit, three with only muted support and seven 640 
nominating a real benefit. Of those that disagreed, two thought the plumbing assistance program costs 641 
might need to increase due to more issues being identified (E89) and when capacity to pay was a factor 642 
in completing the repair (E35). Those that supported the benefit thought there would be less credit 643 
problems from customers unable to pay high bills from leaks (E22, E82) and earlier identification 644 
should reduce the size of the problem (E20, E59, E64, E68). The others thought the assistance costs to be 645 
minor or unchanged because most plumbing assistance programs related to leaking hot water systems 646 
or broken toilets (E92), many more but smaller problems would be identified and assistance would 647 
need to be confined to certain cases (E27), the program at their water utility had a very small allocation 648 
(E33) and that the audits that their water utility provides would still be required to help customers not 649 
able to interpret data (E17). 650 

A further benefit in this category, reduced Government assistance grants, was not included in 651 
the survey. 652 

2.3.3 Customer Interaction: Credit Management 653 
Q42: P11. From your experience/knowledge will digital water metering lead to reduced supply 654 

restriction case costs and to what extent?  BACKGROUND: When payment is withheld by a customer 655 
the water company may eventually restrict the flow into the property in order to reduce their potential 656 
ongoing losses. This requires a crew to attend the property to effect the restriction and then again once 657 
the non-payment issue is resolved. Digital metering with leak alerting, online access to usage data and 658 
bill prediction may reduce the issues that lead to disputes and to the restriction of service cases and  659 
therefore  costs. 660 
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The six experts who answered this question all agreed with this benefit but one thought it as small 661 

(E89), fewer estimated bills and more correct bills would result in customers more likely to pay (E63) 662 
and in fewer cases and lower amounts (E22). Another expert noted that the customer would have less 663 
legal recourse as the water utility would have the chain of evidence and the lack of action on the 664 
customers’ part and pointed out that digital metering puts the onus on the customer to action 665 
problems quicker as they have little excuse for not knowing of issues (E27). 666 

Q43: P12. From your experience/knowledge will digital water metering lead to reduced debt 667 
recovery/legal action case costs and to what extent?  BACKGROUND: When payment is withheld by 668 
a customer the water company may undertake debt recovery processes including taking legal action in 669 
order to recover their losses. Digital metering with leak alerting, online access to usage data and bill 670 
prediction, may reduce the issues that lead to disputes and, to the cost recovery and legal action cases 671 
and, therefore, costs. 672 
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The responses to this benefit were similar to the previous question on water utilities restricting 673 

flows with the additional comment that the digital data could be used in legal disputes (E59) and that 674 
the debt recovery process could be accelerated with detailed evidence and customers unlikely to have 675 
an argument to delay making payment (E27). 676 

2.3.4 Customer Interaction: Customer Interactions 677 
Q44: L17. From your experience/knowledge will digital water metering lead to reduced contact 678 

centre calls and to what extent?  BACKGROUND: Customers with an online account portal in which 679 
they can see their water usage are more likely to visit that site to resolve their billing enquiry as they 680 
have 24x7 access to the portal to avoid having to wait until business hours to call and then getting 681 
caught in telephone wait queues and telephone IVR systems. 682 
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The benefit of reducing contact centre calls attracted spilt response with five not agreeing and 11 683 

agreeing, three strongly. Those that disagreed suggested that calls may actually increase (E40, E89) or 684 
that the calls would be different and more positive rather than complaints (E49, E68). Of those that 685 
agreed that calls would reduce some also felt that calls might increase initially (E17, E20, E22, E64) and 686 



that the calls would be about using the new portal system, general concerns about digital meters and 687 
customers seeking information about something in the data that they want explained (E17, E20, E64). 688 
The provision of a portal to enable customer self-service was seen as important (E35, E59, E64, E82, 689 
E92). Whether or not customers would use the self-service portal was questioned by one expert who 690 
pointed out that most electricity users don’t use the service (E82).  691 

Q45: M11. From your experience/knowledge will digital water metering lead to enhanced 692 
communications and to what extent?  BACKGROUND: With more data of a customer's usage 693 
available, water companies might be able to provide more detailed information on bills and through 694 
an account portal. 695 
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The experts all agreed with this benefit. The two who provided muted support thought that it 696 

was possible through an account portal (E33) and that in large organisations bill information may not 697 
get to people outside Accounts Payable and in commercial situations the management arrangement 698 
may hinder or block information getting to the right people (E76). However others provided 699 
comments such as “better communication with less effort” (E59), “more available information to pass 700 
on” (E49), “comms will become tailored to the customer” (E92), and, “digital meter data would be the 701 
foundation for personalised customer experiences” (E22). Others referred to water utilities being able 702 
to be more proactive (E68, E37) and providing more targeted communications to the customers’ usage 703 
and needs (E19, E26, E64). One expert noted that water utilities need to make people comfortable with 704 
digital meters through engagement and, after that, conversations would be enhanced as both parties 705 
shared information empowering each other to understand what each is talking about (E40). Another 706 
said that water was a “low involvement product” and the additional data helped as a point of 707 
engagement about something customers care about and want help with managing their bills and 708 
leakage (E18). 709 

2.3.5 Customer Interaction: Goodwill 710 
G46: F11. From your experience/knowledge will water business gain an improvement of value of 711 

goodwill from information sharing with their customers and to what extent?  BACKGROUND: 712 
Customers may appreciate being alerted to possible leaks and to have access to more detailed water 713 
usage information from their water company on which they can make better decisions. 714 
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This benefit question attracted a large number of responses possibly as a result of being in a block 715 

of goodwill questions open to all experts. Two experts strongly agreed with one describing the 716 
opportunity for water utilities to provide a holistic approach to what would have otherwise been a 717 
very negative experience (E68), and the other simply saying customers would definitely value the 718 
information sharing and water utility services more (E22). The four less certain experts mentioned 719 



customer disinterest unless they had a billing issue (E15), goodwill would only come if the data made 720 
sense and was easy to digest (E35), that customers might be suspicious of Governments collecting 721 
more data and that water utilities needed to be careful how they shared the data (E14), and, a previous 722 
study of in-home displays found that initial interest in the data lead to changes in customer water 723 
usage but declined after a two month period (E91). Experts expected that water utilities sharing 724 
information would provide a higher level of confidence for the customer in discussions with their 725 
supplier (E76), that the majority of customers are very grateful when alerted to leaks but then there are 726 
customers who blame share and want a reduction in their water bill (E31), that transparency and 727 
information sharing could improve the relationship between customer and utility (E59). And, another 728 
expected that their water utilities relationship with customers would strengthen, especially if the 729 
benefits of the digital meters are socialised when the meters are introduced (E25). Another shared this 730 
view and pointed out that customers naturally distrust digital meters and that distrust would need to 731 
be overcome (E40). The past negative impact of the electricity smart meter rollout was raised when an 732 
expert questioned if electricity customers had benefited from the increased information available due 733 
to electricity smart meters (E70) ? But the needs of different customers was the subject of one answer. It 734 
was pointed out by one expert who agreed with the benefit said that some customers, particularly 735 
large users, were frustrated by the lack of detailed information from their water utility to use for 736 
analysis in order to optimise their water usage, and, while some might install data loggers themselves, 737 
most expect water utilities to provide this data (E90).  738 

Q47: F12. From your experience/knowledge will water business gain an improvement of value of 739 
goodwill from new products and services and to what extent?  BACKGROUND: Customers may 740 
appreciate a range of quality and flexible products and services and gain some economic value from 741 
them. 742 
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Many of the experts did not choose to offer an opinion on this benefit. The one expert who did not 743 

agree with the benefit said that their water utility had not considered new products and services and 744 
that research by the Intelligent Water Network (IWN) showed that customers were not interested in 745 
new services (E51). But twelve agreed with the benefit and another three offered muted agreement. 746 
Eleven that agreed were from metropolitan water utilities (metros) and four from regional water 747 
utilities. Among the metro experts it was believed that customers valued a modern and flexible service 748 
and that digital water metering provided scope for this (E35), that it was a level of service customers 749 
already have access to from other businesses such as electricity, gas, banking, insurance and retail 750 
(E64), the provision of self-service portals and in-home displays was seen as part of this (E68, E81) and 751 
tailoring or individualising products and services was a common response (E15, E17, E64). A warning 752 
was issued that if the services were seen as a “selling channel” customer satisfaction may drop (E89). 753 
Consistency of approaches and clear product ranges across water utilities was recommended (E24). 754 
Among the experts from regional utilities, it was thought that customers would appreciate real time 755 
information on other products (E49), that customers would like to learn more about their consumption 756 
and “spin-off” benefits such as flexible bill payments and leak detection that put customers in control 757 
(E14), and the better service and assistance to save water would be appreciated (E59). One warned that 758 
customers would see new products and services as revenue raising if offered too soon after the rollout 759 
and that proving the benefit was required to achieve customer goodwill (E40). 760 



Q48: F13. From your experience/knowledge will water business gain an improvement of value of 761 
goodwill from customer recognition of operational efficiency and capital management and to what 762 
extent?  BACKGROUND: Customers may appreciate that their water company is improving its 763 
efficiency, investing prudently and utilising contemporary technologies. 764 
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Of the 26 responses to the question of goodwill benefit from digital metering operational 765 

efficiency and capital management, five did not offer an opinion, four did not agree, six offered muted 766 
agreement and eleven were supportive that it was a real benefit. Two of the four who did not agree 767 
believed customers expected these improvements as a part of ongoing business development (E15, 768 
E35) and the other two simply said “no” or “probably not” (E22, E89). Two who offered muted 769 
support also thought that some customers expected water businesses to move in this direction and 770 
others would appreciate the changes (E64, E68). Two experts thought that customers would only 771 
appreciate these changes if it translated to keeping bills low (E51, E66). Another thought that the 772 
appreciation would be among the major (Government) stakeholders rather than customers (E40). 773 

Among the experts that supported the benefit some believed that customers had already advised 774 
that they would value utilities investing in the future and technology to improve efficiency (E49, E80, 775 
E81), but cheaper cost of water was seen as the trigger for improved goodwill (E24, E25, E31, E59, E81). 776 
Other comments included the need to socialise how the savings result in direct savings on water bills 777 
(E25), individualised and segment analysis of usage in an accurate and time segments would improve 778 
confidence in the water utility (E76) and one expert pointed out that only 30% of customers at their 779 
water utility were interested in digital meters and the benefits and might be willing to pay for it while 780 
others thought that the cost should be borne by the water utility (E90). 781 

Q49: F14. From your experience/knowledge will water business gain an improvement of value of 782 
goodwill from more flexible tariffs and to what extent?  BACKGROUND: New tariff options offered 783 
by water companies may increase customer choice which customers will appreciate and possibly gain 784 
benefit from. 785 
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While seven experts chose to not offer an opinion, two said they did not agree one noting that 786 

feedback from customers showed that they did not want more flexibility in tariffs and that the 787 
experience from the electricity lead to higher bills (E51) while the other pointed to different tariffs 788 
creating winners and losers among customers as the company looks to collect a set amount of money 789 
but acknowledged the potential for water conservation (E15). This last person (E15) felt that it was 790 
often large families and those struggling to pay that were impacted by tariff changes, but another 791 
expert thought that large families are disadvantaged by the current 3-step tariff (unless in a hardship 792 
program) and that a range of tariff options may help (E17).  Others thought that a small segment of 793 



customers would benefit from flexible tariffs (E70), that tariffs could offer cheaper rates based on time 794 
of day usage (E59), and, that there was a potential to alter behaviour and reduce peak demand using 795 
new tariff structures (E17, E25, E81, E91). Most thought goodwill would be improved (E35, E40, E59, 796 
E61, E64, E76, E81) and one thought it would be a great outcome if behaviour patterns were changed 797 
and customer bills were reduced (E25). Some expressed some doubt with one declaring that customers 798 
were anti-Time of Use tariffs because of the “electricity debacle” (E22) and that any change needed to 799 
be made transparently (E35, E40). 800 

2.3.6 Regulation/Compliance: Metering 801 
Q50: D33. From your experience/knowledge will water businesses be able to use digital water 802 

meter data to improve meter sizing for non-residential customers and to what extent would they 803 
benefit?  BACKGROUND: It is possible to log usage data at high frequency. For different customer 804 
types profiles might be developed from a sample of customers. It may then be possible to use 805 
simulated modelling based on these segment peers to work out the meters that best fit the operating 806 
characteristics of each business. 807 
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Two experts thought this only somewhat possible (E22) and a small benefit but complex to 808 

implement (E89). Others agreed that this would be possible (E25, E31, E90) and a real benefit with one 809 
declaring use of digital meter data a “good way” to determine the correct meter size (E59) and, that 810 
digital meters would allow better understanding of customer usage patterns and this could be used for 811 
estimating new, similar meter size requirements (E40, E41, E81). Three experts considered in their 812 
answers the issue of existing properties and change to property use impacting meter performance 813 
(E17, E26, E58). 814 

The extent of the benefit was rated significant by two experts mainly due to early identification of 815 
incorrect meter size for property use (E17, E26).  816 

Q51: D34. From your experience/knowledge will water businesses be able to use digital water 817 
meter data for tighter meter performance/NMI compliance monitoring and to what extent would they 818 
benefit?  BACKGROUND: Meters are required to operate within accuracy limits (+/-4%). Using data 819 
analytics it may be possible to effectively undertake in-situ testing from the desktop when data is 820 
collected frequently and at regular intervals. 821 
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Of the three that did not agree with this benefit one said that their water utility did not follow 822 

population sample testing to the standard (E22), another said that the technology was yet to show this 823 
capability (E40) and the third did not believe that meter accuracy could be assessed from the desktop 824 
(E41). Two thought the meter could perform the test via on-board fault diagnosis (E26, E27) while 825 



another thought that digital meters should not be mechanical but magnetic flow or ultrasonic instead 826 
(E70). Others said that if usage fell outside the normal range it could be identified quickly (E31, E72) 827 
and trend analysis should identify non-compliant meters (E59). Three experts believed this to be a 828 
huge benefit as it could cover the whole fleet (E33, E81) and eliminate the need to remove meters when 829 
customers disputed the meter’s accuracy (E17, E81). 830 

Q52: D35. From your experience/knowledge will water businesses be able to use digital water 831 
meter data to undertake meter failure analytics and to what extent would they benefit?  832 
BACKGROUND: It is speculated that changes in usage recorded over time or a gradual shift away 833 
from a customer's peers within a segment may be an indicator of declining performance and that data 834 
analytics could identify these failing meters. 835 
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Two experts believed the benefit to be marginal because there were low failure rates in meters 836 

under 10 to 15 years but that it may be useful if meter life was extended (E58) and, that there may be 837 
some benefit in identifying slowing meters (E89). Three experts considered the benefit significant. One 838 
thought that meter failures would be known much faster (E26). Another believed that, for their water 839 
utility, a huge portion of their non-revenue water was a result of failed meters on large customers 840 
where the failure was not identified earlier (E40). The third expert thought it would result in a good 841 
relationship with customers (E25). Of the other experts, one thought there would be more clarity on 842 
meter failure and provide faster feedback to suppliers on performance issues (E90), another thought it 843 
need to take into account socio-economic issues to account for consumer behaviour and household 844 
characteristic changes (E59), and an expert said that failed meters could be identified with property 845 
waste bin pickups showing that the property was not vacant (E31).  Again, there was an expectation 846 
that on-board fault diagnostics should be possible and that the extensive data sent to the server would 847 
allow meaningful analysis for fault finding and exception reporting (E27). 848 

Q53: D36. From your experience/knowledge will water businesses be able to use digital water 849 
meter data for meter silting detection (large meters) and to what extent would they benefit?  850 
BACKGROUND: It is speculated that a gradually decreasing trend in water consumption over time 851 
may provide an indicator of meter silting problem in large meters. 852 
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Eleven experts did not offer an opinion on this benefit. The other five agreed with one who only 853 

somewhat agreed (E90). One expert thought this only a benefit if the meters were mechanical (E70), 854 
another thought proper meter trend analysis was required (E59), another said that a long period of 855 
data would be required and there may be other external influences at work (E58), and two agreed with 856 
the benefit but without sufficient experience to offer further comment (E25, E90). 857 



Q54: D37. From your experience/knowledge will water businesses be able to use digital water 858 
meter data to detect revenue losses caused by declining or failed meter accuracy after break in main 859 
and to what extent would they benefit?  BACKGROUND: Meters that are located downstream of 860 
breaks in the network may have their accuracy compromised by grit and other sediment entering the 861 
pipe at the break despite flushing and other preventative actions.    862 
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Two experts believed this was only a benefit for mechanical meters as static measurement meters 863 

were less susceptible to grit contamination (E41, E70). While there was general agreement with the 864 
benefit by other experts (E17, E25, E27, E33, E59, E89, E90), again it was stated by one expert that 865 
“smarts” within the meter would be required to enable on-board NMI compliance (E26), and one 866 
expert thought that network sensor technology and meter data together could be used to detect 867 
affected meters (E40). An expert from a mid-sized regional water utility described only having 100 868 
main breaks a year on a service area for 40,000 customers and, that for each only between 10 to 30 869 
houses might be affected so, with flushing to establish water turbidity below 1 NTU the likelihood of 870 
grit remaining was considered low (E68). Another expert described having seen large meters speed up 871 
with grit caught in the meters and smaller (20mm residential) meters stop due to grit damaging the 872 
piston and customer’s back flow prevention devices, and agreed with the potential of the benefit (E81). 873 

2.3.7 Regulation/Compliance: Monitoring 874 
Q55: P13. From your experience/knowledge will digital water metering enable automated 875 

regulation compliance monitoring and to what extent would water companies benefit?  876 
BACKGROUND: Water companies are sometimes required to impose water restrictions or implement 877 
bans on some water uses. These restrictions and bans are a water conservation measure and are 878 
intended to be equitable for all citizens - eg. Odds/Evens garden irrigation, winter ban on irrigation. 879 
Using the hourly data from digital water meters, data analytics may identify breaches which could 880 
then be investigated. 881 
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Two experts did not offer an opinion on this benefit, two did not agree with it and two did agree. 882 

Of the two that agreed, one expert believed that digital water meter data would enable regulation 883 
compliance monitoring but that it would then require a “truck roll” and customer visit (E89) and the 884 
other cautioned that sometimes data analytics could not distinguish between legal and illegal use and 885 
gave the example of garden irrigation and filling the bath (E59). Of the two that disagreed with the 886 
benefit, one expert said that compliance monitoring was very easy but then said that, armed with new 887 
knowledge of the very many people who might be flouting the restriction, they may not choose to act 888 
but send targeted warnings instead and follow-up with enforcement if the bad behaviour continued 889 
(E27). 890 



Q56: G16. From your experience/knowledge will water business be able to gain a reduction in 891 
audits required (through targeted SWM water quality testing) and to what extent?  BACKGROUND: 892 
As part of the establishment of the AMR, separate water quality sensing devices or multi-purpose 893 
digital meters may be established to automate some water quality monitoring or corrective actions. For 894 
example, data analytics of complaints and actual hourly demand readings may help establish better 895 
chlorine dosing levels by time of day and day of week. 896 
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Extent of Benefit: Negligible Marginal Gain Significant Substantial 

   1 4 1  
While three experts did not provide an opinion, all six experts that answered this question agreed 897 

with the benefit. One expert cautioned that electronic water quality testing was in its infancy and that 898 
most digital water meters did not have the salient parameters on-board but the benefit was a potential 899 
spin-off of establishing an IoT network for digital meters (E51). One expert thought the benefit 900 
minimal as they expected lab testing to still be needed but it would lead to the early identification of 901 
issues and prevent incidents (E22) while another expert thought digital meters could assist with 902 
non-biological indicators (E15). But two experts thought that each customer’s digital water meter 903 
could incorporate data logging to capture water quality parameters and be linked to the monitoring 904 
system with interpolation between sensors allowing water utilities to fully understand water quality 905 
changes across the water network (E27, E59). 906 

2.4 Customer Benefit Questions – Detail 907 
2.4.1 Customer Service: Usage Cost 908 

Q57: K11. From your experience/knowledge will customers be able to reduce costs by being 909 
alerted to leaks at their property and to what extent?  BACKGROUND: Early detection of leaks at 910 
properties and alerting the customer may be enabled by digital water metering and might significantly 911 
reduce the time that leaks run before repair and therefore reduce the cost impact on customers. 912 
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    15 10 2 
This benefit attracted the most responses and support with twenty-six experts agreeing or 913 

agreeing strongly with only one extending just muted support. Two considered the extent of the 914 
benefit to be substantial, ten rated it significant and the remaining seventeen considering it a real 915 
benefit to reduce customers’ costs.  916 

One ex-water utility expert now working in a sustainability role described how the water bill at 917 
one work site had jumped 10-fold, from $8K/yr to $80K/yr, with most people considering the cause 918 
water theft from hydrants. But after installing data loggers the cause was demonstrated to be a leak 919 
and after repairing the leak the usage returned to historic levels. The expert went on to describe how, 920 
not long after finding the leak, these data loggers identified a burst that had occurred in a disused area 921 
of the site. That burst was wasting water at of 1500L/min which could have resulted in a waste of 60ML 922 
of water in the next bill.  923 



One person consider this leak alerting benefit to be the biggest benefit after more frequent billing 924 
(E22), another considered it the largest benefit (E81) another stated that waiting for the quarterly bill 925 
was inefficient (E58), and another stated that the large number of vulnerable customers at their water 926 
utility find themselves in financial difficulty due to undetected leaks (E49). Others comments included 927 
that early identification of leaks would reduce bill shock (E33), the alert would be up to 3 months 928 
earlier than current (E26), alerting will meet the stated need of customers to be made aware earlier 929 
(E17), for dwellings built on sandy soil an alert might be the first indication of a leak (E31), and, from a 930 
trial, customers on rural properties may not notice issues occurring out in their paddocks and were 931 
appreciative when advised of a possible leak (E74). One expert was more muted in their support of the 932 
benefit stating that when leaks are small the cost of repair may exceed the cost of water (E39).  933 

Some nominated figures for customer costs or numbers of customers impacted by leaks: 934 
“residential leaks area common and large undetected leaks can cost customers $100's of dollars” (E45), 935 
(in a regional water utility) the utility reduced around 260 concession application to just 86 in two 936 
years (E32), in a metropolitan utility trial, water savings totalled 7-10% (E90), another expert estimated 937 
water savings of 5-10% “with little effort” (E27), and, an expert at another regional water utility 938 
estimated that alerting would help 80% of their customers with concealed leaks on properties (E55). 939 

Q58: K12. From your experience/knowledge will customers be able to reduce their water use 940 
through awareness and education and to what extent?  BACKGROUND: Providing customers ready 941 
access to their water usage through an online portal could provide them with opportunities to modify 942 
their water demand. 943 
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This benefit attracted almost as much support as the leak alerting benefit. One of the experts who 944 

considered the extent of the benefit to be marginal expected the main benefit to be to commercial 945 
buildings and in most cases actual water users will not be affected by the information (E76), and 946 
another expert thought that most consumers would not care very much as the care factor only 947 
increases as bills rise (E81). But the expert who agreed the strongest believed that water utilities could 948 
be very targeted in their demand management information to customers and be able to quickly reduce 949 
per capita consumption from 170L/p/d in half the time of the past drought, and they considered 950 
knowledge of customers the main benefit of digital metering (E27). Of the three experts that 951 
considered the extent of the benefit to be significant one said that previous studies (Suez case study in 952 
Singapore) showed significant savings were achieved through the right behaviour change programs 953 
leveraging the data from digital meters (E18), another said that customer self-service monitoring of 954 
their real time usage, where they could identify leaks and receive advice as to how much the leak 955 
would contribute to their next bill if not fixed, could change their usage behaviour (E68), and, 956 
customers could identify where they could make water savings, and communications and education 957 
can be more tailored when based on this accurate data (E64). 958 

Three experts that agreed with the benefit wondered if the novelty of accessing water usage 959 
portal might wear off over time and one considered alerting would probably work better (E33, E72, 960 
E74). Another expert agreed but believed that not all would or could use a self-service portal, 961 
especially the customers who are old and “not technology rich” (E58). One expert of a regional utility 962 
estimated that customers might reduce their water use by 50% with awareness and education (E55) 963 



while another thought the figure for their metropolitan utility to be between 7% and 10% (E90). An 964 
expert of a water utility that provided customers with the myh2o water usage portal that allowed the 965 
customer to see their water use each day, their costs and receive high consumption and water leak 966 
alerts indicated that water savings from 300 L/p/d to 283 L/p/d (E32). Echoing this view, another expert 967 
pointed out that portals could provide water saving tips (E37). Similarly to these views, an expert at a 968 
metropolitan water utility said that unexplained high bills was a huge driver of calls to their call centre 969 
and enabling and educating customers to use a portal to access their data puts them in control and 970 
makes them aware of how much their appliances use, especially in summer (E17). 971 

Q59: K13. From your experience/knowledge will customers be able to be more water efficient and 972 
reduce their bill through bill prediction and to what extent?  BACKGROUND: Systems and processes 973 
that use forecasting techniques could be set up to provide customers to a portal that could include a 974 
bill prediction based on previous usage patterns and billing period-to-date from digital water 975 
metering. 976 
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Six experts did not offer an opinion on whether customers could be more water efficient with bill 977 

prediction, one did not agree, five gave muted support and fourteen considered it a real benefit. The 978 
one expert who did not agree with the benefit felt that customers could do this already with standard 979 
meters and could not see how bill prediction based on digital meters could help further (E72). The five 980 
experts who offered muted agreement thought the bill prediction would help to a small extent (E18, 981 
E22), or help only a small number of customers (E89), and, would only be useful where the customer 982 
could identify recurring water saving changes (E68, E76). But one expert from a regional water utility 983 
nominated a saving of 60% through bill prediction (E55), another expert suggested that customers 984 
should be able to nominate a review point at a percentage of their normal use (E27), another person 985 
said that they personally used it for electricity and found it helpful, especially in winter where they 986 
were prepared to pay more to stay warm, and they thought that the same might apply to gardeners for 987 
irrigation (E58). 988 

One expert cautioned that water was perceived to be a non-discretional product so the impact 989 
might be less than for other utilities such as electricity (E19). But others thought it put customers in 990 
control, aids their budgeting and they could modify their usage or ask for help from the water utility 991 
earlier (E17, E31, E49, E59, E64). Two noted that such services required the customer to engage with 992 
the system for it to be effective (E26) and that when advertising material was sent out with the water 993 
bill about the myh2o portal at their water utility more customers would sign up and monitor their 994 
expenditure (E32). 995 

Q60: K14. From your experience/knowledge will customers be able to be more water efficient and 996 
reduce costs through monthly billing and to what extent?  BACKGROUND: Monthly billing would 997 
provide earlier feedback to customers on their recent usage to which they could react to control their 998 
use. 999 

 1000 



Number of 
Responses 

Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

26 5 1 2 5 13 0 

Extent of Benefit: Negligible Marginal Reduce Significant Substantial 

  2 2 15 1  
One expert who did not agree with the benefit of more water efficiency and reduced costs 1001 

through monthly billing did comment that when leak alerts were provided that that was where the 1002 
savings would come from, that it depended on the diligence of the customer to saving costs or interest 1003 
in sustainability, that it may appeal to big non-residential customers but believed that the majority of 1004 
customers would not want monthly billing and that it should be discretionary if introduced (E72).  1005 

Of the seven experts that offered only muted agreement one thought that the extent would be 1006 
negligible as price elasticity and the variable component of the bill indicated that the vast majority of 1007 
customers would not change their behaviour (E89), large water users tended to closely monitor all 1008 
their resource usage already (E76), while monthly billing provided more regular feedback it alone 1009 
would be unlikely to change behaviour (E26), and others used terms like “to some extent”, “could” 1010 
and “maybe” (E22, E73, E76, E81). One expert cautioned about the increase in costs including postage 1011 
and the change to call centre activity (E17) but another expert conceded that monthly bills are easier to 1012 
pay (E81). 1013 

Of the other thirteen that agreed with the benefit one nominated a saving of 70% which was for 1014 
customers in a regional water utility (E55). And, contrary to the expert that did not think customers 1015 
wanted monthly billing, one expert said that customers do ask for monthly billing as they find it easier 1016 
to form a budget month to month rather than quarterly (E49). Two experts mentioned that monthly 1017 
billing empowered customers to manage their water better (E27) and change their behaviour 1018 
especially during heavy usage periods because the monthly billing was more timely (E64). One expert 1019 
thought the impact would be marginal (E19), another thought it would influence some customers 1020 
(E90), while others pointed to customers being able to do the same through a self-service portal (E18, 1021 
E31, E37) and, one expert pointed out that customers could be vigilant now and cautioned that 1022 
monthly billing would cost more (E71). Lastly, an expert with more than 20 years in the industry and 1023 
experience with a digital meter rollout stated that customers who have continuous access to their 1024 
usage tended to be more water wise (E59). 1025 

Q61: L18. From your experience/knowledge will digital water metering lead to a reduction in 1026 
insurance claims by customers and to what extent?  BACKGROUND: Customers' insurance claims 1027 
involving water use include water theft from behind the meter and damage to properties caused by 1028 
concealed leaks. Digital metering could help to reduce these claims through early detection of 1029 
anomalous water use patterns, access to data through a portal, bill prediction and customer set alerting 1030 
rules. 1031 
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The benefit was aimed at customers experiencing insurance claims from concealed leaks after the 1032 

meter (as indicated by the background information) but five of the experts took it to be about claims 1033 



against the water utility. These have been moved to the “Don’t Know” column in the table above and 1034 
so making twelve experts that did not offer an opinion on this benefit. One expert said that they did 1035 
not agree with the benefit, one who somewhat agreed and three who agreed. The person that 1036 
disagreed said “No, not to my knowledge” (E40). The other four all pointed to earlier identification of 1037 
issues and the potential to reduce the impact of the issue, particularly from concealed leaks impacting 1038 
internal walls, slabs and floor boards (E17, E27, E59, E68). 1039 

2.4.2 Customer Service: Complex property/multiunit usage reconciliation 1040 
Two benefits were identified after the start of the survey: faster and easier reconciliation of bills 1041 

for properties with multiple accounts, and, identify plumbing irregularities in properties with complex 1042 
plumbing. These were not put to the experts, however three experts, in answers to other benefit 1043 
questions, thought that digital water meters would enable these benefits.  1044 

To the benefit of “reduced residential non-revenue water data errors/losses” (Question D21), E81 1045 
wrote that correct balancing across multi-unit property networks is one area of potential benefit. 1046 

To the benefit of “develop diurnal curves for high-rise buildings and multi-unit properties” (J15), 1047 
E27 considered that, especially where there is digital sub-metering of high rises and interval data (say 1048 
hourly) then body corporates will be able to understand usage of individual customers and common 1049 
use such as for irrigation systems and pool filling. 1050 

To the benefit of D23: “a reduction in water theft” E91 wrote System anomalies like open dividing 1051 
valves between systems could be revealed. 1052 

2.4.3 Customer Service: New Services 1053 
Q62: N11. From your experience/knowledge will digital water metering enable customer 1054 

selection of their billing day and to what extent would customers and water businesses benefit?  1055 
BACKGROUND: If digital water meters provide a reading each hour of each day it is suggested that 1056 
customers could be provided with the opportunity to nominate the day of the month that their meter is 1057 
read for billing purposes. This could help customers with their household/business budgeting and 1058 
cash flow and offer the water company more certainty of payment. 1059 
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One expert felt this a good benefit of digital metering as customers could time their billing to a 1060 

particular day of the month and get a true bill for that day. The customer would be highly satisfied by 1061 
this option and it would increase their goodwill towards the water utility (E27). Another expert 1062 
thought that allowing customers to manage their billing day would be the main customer benefit of 1063 
digital meters along with more frequent billing (E22). While one commented that along with customer 1064 
selection of billing day utilities needed to consider the need for a steady revenue stream (E26) but three 1065 
other experts took an opposite view saying happy customers pay on time (E59), billing day selection 1066 
along with billing period and eBilling and direct debit were real benefits (E89), and there may be a 1067 
measurable impact on the debt collection process (E19). Three other experts thought that billing day 1068 
selection was a long way off if it was to happen at all (E26) and, that there were internal water utility 1069 
cultural impediments, IT support to facilitate the change and possible regulatory approval (E14, E15). 1070 



Q63: N12. From your experience/knowledge will digital water metering enable information to be 1071 
provided to customers on their evaporative cooler water use and to what extent would customers 1072 
benefit?  BACKGROUND: In southern states of Australia, evaporative coolers are used to cool homes 1073 
as they are considered more cost effective. They are more energy efficient but have the additional cost 1074 
of water used to cool the filters. Hourly meter readings could provide customers with an opportunity 1075 
to monitor the water use efficiency of their evaporative coolers during hot periods, especially 1076 
overnight when other appliances are not being used. High readings might signal parts failure or the 1077 
need for servicing or the replacing of the appliance. 1078 
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One expert nominated evaporative cooler use as an emerging issue and one bigger than many 1079 

water utilities realise (E22). Two experts believed it depended on the reading interval period that 1080 
water utilities used when setting up the digital meters and the analysis might be extended to other 1081 
appliances (E14) and also be extended to demonstrate payback period on other cooling appliances  1082 
(eg. refrigerated unit) or how different operating approaches might save them money (E15). The other 1083 
three experts agreed with the benefit (E59) and said that as evaporative coolers were big users of water 1084 
customers could be informed how their use of the cooler impacts their bill (E19) and how they might 1085 
use their appliance more efficiently or upgrade to a more efficient unit (E27). 1086 

Q64: N13. From your experience/knowledge will digital water metering enable non-residential 1087 
customer end-use data logging and analytics and to what extent would customers benefit?  1088 
BACKGROUND: Considerable effort has been put into residential end-use analysis. Non-residential 1089 
customers in high-water use industries may benefit from water companies offering a service involving 1090 
similar data logging at high frequency. This could enable individual customer end-use analytics and 1091 
ongoing tracking of water use for machinery and process performance analysis. 1092 
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    8   
The opportunity to offer new services such as data logging and analytics for non-residential 1093 

customers was embraced by most experts (E14, E15, E19, E26, E27) and that providing this service 1094 
would enable significant night flow data to inform mass balancing of DMA’s and non-revenue water 1095 
analysis (E59). Two experts pointed to the service would require sub-metering within large water 1096 
users to break-down where the water is being used (E22, E89). The need for this service was 1097 
highlighted by E13 in response to the question (K11) about customers being alerted to leaks at their 1098 
property, and by E17 when discussing the impact of the School Water Efficiency Program in response 1099 
to the question (L15) on high usage allowances. 1100 

2.4.4 Customer Service: New Products 1101 
Q65: N14. From your experience/knowledge will digital water metering enable customised 1102 

product offers to be made to customers and to what extent would they benefit?  BACKGROUND: 1103 



With digital water metering generating so much more information about customer water use patterns 1104 
and potential profiling, water companies may have opportunities to customise product offers to 1105 
individual customers and customer segments. These might include plumbing services, rain water 1106 
tanks, appliance servicing and appliance upgrades. Such targeted marketing programs based on water 1107 
use patterns could be used to reduce marketing cost and boost sales outcomes. 1108 
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    7   
While all experts answering this question agreed, one thought that it possible “in the future” 1109 

(E26). Other experts were more enthusiastic. One considered it only limited by the imagination of 1110 
water companies stating that they knew 10% of customers craved more information many of whom 1111 
would pay for it (E15).  Some experts agreed but offered caution as the appetite of water utilities, 1112 
regulators and customers was needed (E19), that there may be issues around “competitive neutrality” 1113 
(E89) and, that there may be unintended consequences (both benefits and risks) to think through (E14). 1114 

Q66: M12. From your experience/knowledge will digital water metering enable water companies 1115 
to provide a service to non-residential and residential customers for disaggregated/appliance end use 1116 
and to what extent?  BACKGROUND: High frequency digital metering studies has led to tools for 1117 
disaggregating water usage into end-use even when multiple appliances are applied. Based on these 1118 
studies the algorithms provide an opportunity for customer portals to also provide a disaggregated 1119 
end-use analysis from hourly interval metered use data. This might be particularly useful to some 1120 
non-residential users who would otherwise need to sub-meter their business to monitor the water 1121 
efficiency of particular processes. 1122 
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While six experts chose not to comment on this benefit, another three did not agree with one 1123 

considering it for end-use studies only (E22), another considering it a battery life issue but that it could 1124 
be offered as an additional service or for short periods (E26) while the third expert thought privacy 1125 
concerns and the value of information for residential customers would make it unlikely, but for 1126 
non-residential it may be worth doing (E89). Four experts consider it possible but thought it only likely 1127 
in an advanced rollout (E40), when logs were also kept (E59), when the uses on site are known (E13), 1128 
and when linked to other software for the analysis (E76). Another expert was more enthusiastic but 1129 
considered it dependent on the frequency of the data capture and whether the end-use algorithm used 1130 
was capable of categorising data at that resolution (E19). Lastly, one expert suggested that high-water 1131 
users within segment might be offered such a service including demand management services and 1132 
efficiency audits to reduce consumption (E27). 1133 

2.4.5 Customer Service: Security 1134 
Q67: N15. From your experience/knowledge will digital water metering enable water businesses 1135 

to offer customers vacant property water use monitoring and alerting and to what extent would they 1136 



benefit?  BACKGROUND: Using data from digital water metering and with a leak alerting system in 1137 
place, the functionality could be extended to allow the customer to set the trigger flows at zero so that 1138 
any flow will send an alert to the customer. This service could also be charged for to defray costs. 1139 
Controlled through a portal, such a service might be useful to customers on extended holidays away 1140 
from home, holiday home owners and untenanted property owners. The frequency of the alert (eg. 1141 
Maximum 1 alert per day) and the alert method could be limited to control costs of the service. 1142 
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While all of the experts agreed with this benefit their comments were varied. One expert believed 1143 

it could prevent theft and reduce internal leakage (E59), another expert said this could be done now 1144 
but digital meters made it much more efficient (E14), another expert said it would alert the water 1145 
utility that the meter had been removed by the builder (E15), another thought this the same as on any 1146 
property (E26), and another thought water usage a good surrogate for vacancy and occupancy and 1147 
would generate goodwill if customers could set up certain alert conditions based on their occupancy 1148 
or vacancy  of the property (E27). But three thought it a small benefit (E89), not a high priority (E22) 1149 
and that there may be security and privacy concerns associated with the service (E19). 1150 

A second security benefit, that digital water metering would lead to fewer visits to the property 1151 
and therefore to increased security for home and business owners, was not put to the experts through 1152 
the survey. 1153 

2.4.6 New Knowledge: Appliance usage/End-Use 1154 
Q68: M13. From your experience/knowledge will digital water metering lead to integration of 1155 

smart meters with "smart" appliances and to what extent?  BACKGROUND: It is speculated that the 1156 
integration of smart water meters with other household appliances could be possible and assist water 1157 
conservation by controlling use to optimal levels. 1158 
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    8   
One person did not agree with the benefit having concluded that they could not think of a cost 1159 

effective scenario (E89) while another seven experts did not offer an opinion. Of those that agreed 1160 
three experts thought it in the future once technology had advanced (E22, E26, E40) and another 1161 
thought that legal requirements and privacy protections needed to be established (E64). Two experts 1162 
thought that smart water appliances would be possible and digital water meters could enable their 1163 
development leading to reduced water waste and to limit damage done to homes (E59, E68). The other 1164 
two experts that offered opinions thought that “smart water appliances” another way to influence 1165 
demand management and inform customers (E27) and, that commercial enterprises may need to 1166 
research and consider whether such a product could be profitable and take a lead from the electricity 1167 
industry (E19). 1168 



Q69: J17. From your experience/knowledge will water business be able to gain new knowledge of 1169 
the impact of appliance efficiency on total demand and to what extent?  BACKGROUND: Historical 1170 
disaggregated end-use models might be able to be employed with digital metered properties to 1171 
provide sufficient data to enable the efficiency of appliances to be measured. Long term trending of 1172 
appliance efficiency and its impact on total demand might be able to be modelled from this data.  1173 
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Of the eleven responses to this benefit two experts did not offer an opinion and four did not agree 1174 

with it, leaving only five to record a level of agreement. The four experts that disagreed thought that 1175 
the level of granularity of the data was a factor and suggested that either specific end-use studies or 1176 
short term logging at very high frequency (eg. Every 10 seconds for one week) to save battery life (E22, 1177 
E26, E51, E71). Of those experts that agreed one thought that changes in appliance efficiency might be 1178 
masked by general noise within the data (E66), that it depended on the types and frequency of data 1179 
collected (E19, E24), that at a macro level and at fine resolution (1 – 5 minutes) a comprehensive water 1180 
audit might be provided to a household and might include recommendations for which appliances 1181 
might be replaced (E15), and, lastly, that the influence on demand management interventions, such 1182 
interventions including education and rebate programs taken-up by customers, would be able to be 1183 
evaluated and linked to changes in diurnal patterns and infrastructure deferrals (E27). 1184 

2.4.7 New Knowledge: Benchmarking 1185 
Q70: N16. From your experience/knowledge will digital water metering enable water businesses 1186 

to offer benchmarking of water demand of evaporative coolers and to what extent would they benefit?  1187 
BACKGROUND: In southern states of Australian evaporative coolers are used as energy efficient 1188 
appliances during hot weather. Digital water meters being read hourly could provide data so that the 1189 
water use of these appliances could be checked. Benchmarks for coolers of similar age,  make and 1190 
model might be able to be developed so that the efficiency of an individual customer's appliance could 1191 
be compared to benchmarks of similar appliances. 1192 

Number of 
Responses 

Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

7 2 0 0 1 4 0 

Extent of Benefit: Negligible Marginal Enable Significant Substantial 

    5   
All five experts that answered the question provided similar answers that included evaporative 1193 

coolers being large water using appliances, which contributed to peak hour demand and that little was 1194 
known of their performance once installed (E15, E19, E22, E27, E59). Additional comments included 1195 
that sub-metering would be more accurate (E59) and that benchmarking could be extended to all 1196 
appliances and might provide a feedback loop for water efficiency labelling and so to consumers (E19). 1197 

Q71: J18. From your experience/knowledge will water business be able to develop benchmarks 1198 
for customer segments and to what extent?  BACKGROUND: Customers within segments may have 1199 
similar usage patterns. Using data from simultaneous hourly digital metering there is a possibility that 1200 



they could be benchmarked. The individual customers within segments could then be compared to the 1201 
benchmarks. 1202 

Number of 
Responses 

Don't 
Know 

0:Don’t 
Agree 1:Low Agree 

2:Somewhat 
Agree 

3:Agree 
 

4:Strong 
Agree 

11 0 0 1 2 8 0 

Extent of Benefit: Negligible Marginal Enable Significant Substantial 

   1 9 1  
All experts who answered this question agreed with the benefit, although three of the eleven 1203 

provided only muted support. These three considered it possible but did not elaborate (E71), that 1204 
either it was way down on their priority list (E22) or that there were many factors to take into account 1205 
(E59). One expert said that they knew that customers respond to comparison with others in their 1206 
customer cohort but that also they wanted actionable insights that the data may enable to be offered 1207 
(E15). It was suggested that many different segments and benchmarks might be created through 1208 
clustering and the use of other external data (such as the ANZSIC codes) (E13, E19, E26, E27, E51, E66). 1209 
One expert simply agreed with the benefit without elaboration (E24) while another cautioned that after 1210 
creating benchmarks those beating the benchmark may regress back to the norm (E51). 1211 



3. Summary Scores 1212 

Column 1: Question identifying number, Col 2: Number of responses identified as Don’t Know; Cols 3-6: Number of responses for Agreement Level 1213 
themes; Col 7: Short description of benefit and survey question code (Block+Question number within block); Cols 8-12: Number of responses for Extent of 1214 
benefit value themes; Col 13: Context of the benefit where Ch=Changes and Operational Costs, CW=Cost of water. Taxonomy Beneficiary, Category and 1215 
Sub-category included as section headings. 1216 
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BUSINESS BENEFITS: Operational Cost Savings: Meter Reading  

1 0 1 2 1 13 0 D11 - Reduction in meter reading charges/billing costs 0 0 8 5 3 Ch 
2 0 0 0 2 15 0 D12 - Reduction in special meter reads 0 2 11 3 1 Ch 
3 0 0 0 0 16 1  D13 - Reduction in estimated bills 0 1 8 2 6 Ch 
4 0 0 0 1 14 2 D14-Reduction in Occupational Health & Safety incidence costs 0 0 9 3 5 Ch 
5 2 0 1 1 13 0 D15 –Reduction in vehicle energy costs (Green House Gas emissions) 0 1 7 2 5 Ch 
6 3 2 0 3 9 0 D16 - Reduction in billing and collection costs with monthly electronic billing and 

collection 
1 0 10 1 0 Ch 

Operational Cost Savings: Financial Management  

7 0 1 2 1 3 1 E11 - Improved revenue forecasting/recovery 0 3 4 0 0 CW 
8 1 1 0 1 5 0 E12 - Improved cash flow/reduced working capital from monthly billing 0 1 4 1 0 Ch 
9 1 0 0 3 14 1 D21 - Reduced residential non-revenue water data errors/losses 0 3 9 5 1 Ch 

10 0 0 0 2 17 0 D22 - Reduced non-residential customers' non-revenue water data errors/losses 0 3 11 3 2 Ch 
11 1 0 0 2 5 0 E19 - Reduce insurance claim incidents and costs from bursts and leaks 0 1 4 2 0 Ch 

Operational Cost Savings: Utility Costs  

12 0 1 0 0 7 1 G11 - Reduction in the wholesale cost of water 0 1 7 0 0 CW 
13 0 1 0 1 7 0 G12 - Reduction in water leaks and other non-revenue water (NRW) causes (eg. 

bursts) 
0 0 6 2 0 CW 

14 1 1 1 0 6 0 G13 - Better manage peak water demand 0 0 6 1 0 CW 
15 0 1 0 0 8 0 G14 - Reduction in water pumping cost (Green House Gas emissions) 0 2 6 0 0 CW 
16 1 0 3 0 15 0 D23 - Reduction in water theft 0 5 12 1 0 CW 
17 2 1 4 2 9 1 D24 - Reduction in labour costs associated with leak detection 0 0 14 2 0 Ch 
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Operational Cost Savings: Meters  

18 2 7 0 0 7 0 D31 - Deferred meter replacement (thru water conservation, targeted replacement) 0 0 4 3 0 Ch 

Operational Cost Savings: Tariffs  

19 1 0 3 0 4 0 E13 - More flexible tariffs by industry 0 0 7 0 0 CW 
20 1 0 1 0 6 0 E14 - Load shifting (levelling) 0 0 6 0 1 Ch 
21 0 1 0 4 3 0 E17 - Improved customer service/satisfaction through modified tariffs 0 2 5 0 0 CW 

Capital Cost Savings: Planning  

22 0 0 0 1 7 0 H11 - Improve network planning 0 0 8 0 0 Ch 
23 0 0 1 1 6 0 H12 - Defer network augmentation 0 2 5 1 0 Ch 

Capital Cost Savings: Risk  

24 0 2 0 2 4 0 E18 - Reduction in risk premium and working capital costs 0 0 5 1 0 Ch 
25 0 3 0 1 4 0 E15 - Increased value of assets (service connections) 1 0 4 0 0 Ch 

New Knowledge: Customer Segments  

26 0 0 0 1 8 2 J11 - Gain new knowledge of each non-residential customer's property use 0 0 10 1 0 CW 
27 1 0 2 0 8 0 J12 - Gain from new knowledge of tourism impacts for tourist regions 

(seasonal/event) 
0 1 9 0 0 CW 

28 0 0 1 0 10 0 J13 - Understand time-of-day use by customer segment 0 0 10 1 0 CW 

New Knowledge: New Algorithms  

29 3 0 1 1 11 0 D32 - Develop meter over-sizing identifiers 0 2 9 2 0 CW 
30 0 1 0 0 7 0 H13 -Reduce uncertainty and risk margin used in planning 0 1 5 1 0 Ch 
31 1 0 0 0 8 0 G15 - Improved forecasting of sewer flows 0 0 8 0 0 CW 
32 0 1 0 1 6 0 E16 - Improved demand forecasting and revenue projection 0 1 6 0 0 CW 
33 0 0 2 0 9 0 J14 - Develop diurnal curves for non-residential customers by customer type (micro 

segmentation) 
0 0 11 0 0 CW 

34 0 0 1 0 10 0 J15 - Develop diurnal curves for high-rise buildings and multi-unit properties 0 0 9 1 1 CW 
35 3 0 1 0 7 0 J16 - Develop reverse modelling of household characteristics via the demand pattern 0 0 7 1 0 CW 

SHARED BENEFITS: Customer Interaction: Complaints  

36 1 3 0 0 13 0 L11 - Reduced customer billing complaints 0 0 8 3 2 Ch 
37 2 3 1 0 10 1 L12- Reduced external costs of Water Ombudsman referred complaints 0 2 8 0 2 Ch 
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38 2 0 0 2 13 0 L13 - Reduced internal costs of Water Ombudsman  referred complaints 0 2 11 2 0 Ch 
39 0 0 1 1 15 0 L14 - Improved outcomes from billing disputes 0 0 13 3 1 Ch 

Customer Interaction: Customer Assistance Programs  

40 0 0 0 0 16 1 L15 - Reduced High Usage Leak Allowance (HULA) costs from concealed leaks 0 0 8 6 3 Ch 
41 2 5 1 2 7 0 L16 - Reduced plumbing assistance costs 0 1 5 4 0 Ch 

- - - - - - - X3 - Reduced Government assistance grants 1 1 2 12 3 2 1.1 Ch 

Customer Interaction: Credit Management  

43 0 0 1 1 4 0 P11 - Reduced supply restriction case costs 0 1 4 1 0 Ch 
44 0 0 1 0 5 0 P12 - Reduced debt recovery/legal action case costs 0 1 5 0 0 Ch 

Customer Interaction: Customer Interactions  

45 1 5 1 0 7 3 L17 - Reduced contact centre calls 0 0 11 0 0 Ch 
46 0 0 1 1 13 1 M11 - Enhanced communications 0 0 15 1 0 Ch 

Customer Interaction: Goodwill  

47 1 0 0 4 19 2 F11 - An improvement of value of goodwill from information sharing with their 
customers 

0 0 21 4 0 CW 

48 10 1 1 2 12 0 F12 - An improvement of value of goodwill from new products and services 0 1 14 0 0 CW 
49 5 4 5 1 11 0 F13 - An improvement of value of goodwill from customer recognition of operational 

efficiency and capital management 
0 3 13 1 0 CW 

50 7 2 2 4 11 0 F14 - An improvement of value of goodwill from more flexible tariffs 0 1 15 1 0 CW 

Regulation/Compliance: Metering  

51 2 0 1 1 12 0 D33 - Improve meter sizing for non-residential customers 0 1 11 2 0 CW 
52 2 3 1 1 8 1 D34 - Tighter meter performance/National Metering Institute (NMI) compliance 

monitoring 
0 0 9 2 0 CW 

53 2 0 3 1 9 1 D35 - Undertake meter failure analytics 0 2 9 3 0 CW 
54 11 0 0 1 4 0 D36 - Meter silting detection (large meters) 0 0 5 0 0 CW 
55 3 0 2 1 10 0 D37 - Detect revenue losses caused by declining or failed meter accuracy after break 

in main 
0 1 10 2 0 CW 

Regulation/Compliance: Monitoring  

56 2 2 0 0 2 0 P13 - Enable automated regulation compliance monitoring 0 0 2 0 0 Ch 
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57 3 0 1 0 5 0 G16 - Reduction in audits required (through targeted Source Water Monitoring 
(SWM) water quality testing) 

0 1 4 1 0 Ch 

CUSTOMER BENEFITS: Customer Service: Usage Cost  

58 0 0 1 0 21 5 K11 - Reduce costs by being alerted to leaks at their property 0 0 15 10 2 CW 
59 0 0 0 1 24 1 K12 - Reduce their water use through awareness and education 0 2 20 3 1 CW 
60 6 1 3 2 14 0 K13 - Be more water efficient and reduce their bill through bill prediction 0 3 15 1 0 CW 
61 5 1 2 5 13 0 K14 - Be more water efficient and reduce costs through monthly billing 2 2 15 1 0 CW 
62 12 1 0 1 3 0 L18 - Reduction in insurance claims by customers 0 0 2 0 2 Ch 

Customer Service: Complex Property/multiunit usage reconciliation  

- - - - - - - X1 - Faster and easier reconciliation of bills for properties with multiple accounts 2 1 2 12 3 2 2.1 Ch 
- - - - - - - X2 - Identify plumbing irregularities in properties with complex plumbing 3 1 2 12 3 2 3.1 Ch 

Customer Service: New Services  

65 0 0 1 2 5 0 N11 - Enable customer selection of their billing day 0 0 7 1 0 Ch 
66 1 0 0 2 4 0 N12 - Enable information to be provided to customers on their evaporative cooler 

water use 
0 0 5 1 0 CW 

67 0 0 0 0 8 0 N13 - Enable non-residential customer end-use data logging and analytics 0 0 8 0 0 CW 

Customer Service: New Products  

68 1 0 0 1 5 1 N14 - Enable customised product offers to be made to customers 0 0 7 0 0 Ch 
69 6 3 2 2 3 0 M12 - Provide a service to non-residential and residential customers for 

disaggregated/appliance end use 
0 0 6 1 0 Ch 

Customer Service: Security  

71 0  0 0 3 5 0 N15 - Enable water businesses to offer customers vacant property water use 
monitoring and alerting 

0 1 6 1 0 Ch 

- - - - - - - L19 - Increased security for home and business owners 4 1 2 12 3 2 4.1 Ch 

New Knowledge: Appliance usage/End-use  

72 7 1 1 2 5 0 M13 - Integration of smart meters with "smart" appliances 0 0 8 0 0 CW 
73 2 4 1 0 4 0 J17 - Gain new knowledge of the impact of appliance efficiency on total demand 0 0 4 1 0 CW 

New Knowledge: Benchmarking  

74 2 0 0 1 4 0 N16 - Enable water businesses to offer benchmarking of water demand of 0 0 5 0 0 CW 
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evaporative coolers 
75 0 0 1 2 8 0 J18 - Develop benchmarks for customer segments 0 1 9 1 0 CW 

1, 2, 3, 4 These benefits were included in the Literature Review paper but were not included in the structured interviews. They are included here for completeness. 1217 
1.1, 2.1, 3.1, 4.1 Benefit Values derived from average values of benefits for Charges/Operational Cost    1218 
5 Context is discussed in Section 2.2.2 and Section 4.5 of the main manuscript, CW=Cost of Water, Ch=Charges/Operational Costs 1219 

 1220 
1221 



4. Expert Profiles 1222 

 1223 
Table 1 Business area experience of industry experts. 1224 

Expert a1 b c d e f g h i j k Utility type 
Years in 
Industry 

Experience of Digital 
Meters 

E13 2 
          

Water Efficiency Independent 
11-20 
years 

Peripheral role 7 

E14 
         

 R&D Regional 0-2 years Planning a trial(s) 6 

E15     
  

 
 

 
  Metro 

11-20 
years 

Completed or 
in-progress trial(s) 5 

E17  
  

 
       Metro 

11-20 
years 

Peripheral role 7 

E18 
      

 
    Metro 

11-20 
years 

Peripheral role 7 

E19   
         Metro 6-10 years 

Completed or 
in-progress trial(s) 5 

E20  
          Metro 6-10 years In progress rollout 4 

E22 
   

 
      

Water Effic’y, Asset Mgmt Regional 
11-20 
years 

In progress rollout 4 

E24 
 

  
 

   
   

Integrated Water Mgmt Metro 
more than 
20 years 

Peripheral role 7 

E25 
 

 
         Metro 6-10 years Peripheral role 7 

E26 
          

Management Metro 6-10 years 
Completed or 
in-progress trial(s) 5 

E27     
    

  
 Independent 

11-20 
years 

Completed or 
in-progress trial(s) 5 

E31  
  

 
      

Planning & Maintenance Regional 6-10 years Full rollout 3 

E32  Regional 3-5 years Full rollout 3 

E33    Regional 3-5 years Planning a trial(s) 6 



Expert a1 b c d e f g h i j k Utility type 
Years in 
Industry 

Experience of Digital 
Meters 

E35   Metro 3-5 years Planning a trial(s) 6 

E36 
  Metro 

more than 
20 years 

Peripheral role 7 

E37   Regional 3-5 years Peripheral role 7 

E38 
 Metro 

more than 
20 years 

Peripheral role 7 

E39    Regional 6-10 years Full rollout 3 

E40  Regional 6-10 years Planning a trial(s) 6 

E41  Metro 0-2 years Planning a trial(s) 6 

E43   Metro 3-5 years Planning a trial(s) 6 

E45 
 

Water Efficiency Regional 6-10 years 
Completed or 
in-progress trial(s) 5 

E47 
   Regional 

more than 
20 years 

Public information 
only 8 

E48 
  Regional 

11-20 
years 

Planning a trial(s) 6 

E49 
  Regional 6-10 years 

Public information 
only 8 

E51 
  

Data Science Regional 
11-20 
years 

In progress rollout 4 

E55 
   Regional 6-10 years 

No current 
knowledge 9 

E58 
       Regional 

more than 
20 years 

Completed or 
in-progress trial(s) 5 

E59 
      Regional 

more than 
20 years 

Full rollout 3 

E61  Metro 3-5 years Planning a trial(s) 6 

E63   Metro 3-5 years No current 



Expert a1 b c d e f g h i j k Utility type 
Years in 
Industry 

Experience of Digital 
Meters 

knowledge 9 

E64 
 Metro 

11-20 
years 

Public information 
only 8 

E65 
 Metro 

11-20 
years 

Peripheral role 7 

E66  Metro 6-10 years Peripheral role 7 

E68 
 

Water Efficiency Metro 
11-20 
years 

No current 
knowledge 9 

E70 
   Metro 

11-20 
years 

Planning a trial(s) 6 

E71 
    Metro 

11-20 
years 

Completed or 
in-progress trial(s) 5 

E72 
   

Contract/Stakeholder Mgmt Independent 
more than 
20 years 

Planning a trial(s) 6 

E73 
 

Communications & digital Independent 
11-20 
years 

Peripheral role 7 

E74 
    Independent 

more than 
20 years 

Completed or 
in-progress trial(s) 5 

E76 
 Metro 

more than 
20 years 

No current 
knowledge 9 

E79 
  Metro 

more than 
20 years 

Peripheral role 7 

E80 
 Metro 

11-20 
years 

Planning a trial(s) 6 

E81 
  Metro 

more than 
20 years 

Peripheral role 7 

E82 
  Independent 

11-20 
years 

Peripheral role 7 

E86 
     Independent 

11-20 
years 

Planning a trial(s) 6 



Expert a1 b c d e f g h i j k Utility type 
Years in 
Industry 

Experience of Digital 
Meters 

E89 
           Metro 6-10 years 

Completed or 
in-progress trial(s) 5 

E90 
           Metro 3-5 years 

Completed or 
in-progress trial(s) 5 

E91 
           Metro 

11-20 
years 

Completed or 
in-progress trial(s) 5 

E92 
           Metro 6-10 years 

Completed or 
in-progress trial(s) 5 

 1225 
1 Legend: Business area experience of industry experts. 1226 

a. Customer Service   b. Engineering Planning   c. Engineering Operations   d. Metering   e. Finance    1227 
f. Legal / Regulation / Corporate Services   g. Senior Management   h. Human Resources    1228 
i. Information Technology   j. Academic   k. Other 1229 

 1230 
2 Expert identification numbering starts at 13 due to development and testing of the interview questions. Gaps in the numbering were created when 1231 
participants started but do not complete the interview. 1232 

Experience Level with Digital Metering: 1233 
3 Full rollout of digital water metering 1234 
4 In progress rollout of digital water metering 1235 
5 Completed or in-progress trial(s) of digital water metering 1236 
6 Planning a trial(s) of digital water metering 1237 
7 Peripheral role in metering and/or digital metering area   1238 
8 Public information and presentations on digital water metering only 1239 
9 No current knowledge or experience/Water industry general knowledge only 1240 

 1241 
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