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Abstract

This report presents a statistical summary of
the mgjor types of municipal water rate schedules
inusein Canadain 1989. These types are flat,
constant unit charges, declining block, increasing
block, and complex water rates.

The data were derived primarily from aletter
survey conducted by Environment Canada, which
collected both water usage and pricing information
inaformat similar to surveys conducted in 1983
and 1986. Comparisons are made to the 1986
information, and a variety of price calculations are
presented within national, provincial, and urban
Size groupings.

Some of the theoretical concernsraised by the
different water pricing systems are presented, and
the report ends with an evaluation of municipal
water pricing practices in terms of cost recovery,
equity, economic efficiency, and local
acceptability.

Résumé

Ce rapport présente un résume statistique des
principaux barémes de tarification actuelle de I'eau
des municipalités au Canadaen 1989. Les
principaux types de tarification sont les suivants: a
forfait, atarif constant, dégressif atranches,
progressif atranches, et complexe.

L es données proviennent essentiellement
d'une enquéte écrite effectuée par Environnement
Canada, qui apermisde recueillir des
renseignements alafois sur I'utilisation de I'eau et
sur latarification et qui les a présentés sous une
forme similaire a celle des enquétes menées en
1983 et 1986. On y établit des comparaisons avec
les renseignements de 1986, et on y présente
différents calculs des prix au sein des
regroupements nationaux, provinciaux et urbains.

Ce rapport étudie certaines préoccupations
théoriques soulevées par |es différents systemes de
tarification deI'eau. 1l setermine par une
évaluation des méthodes de tarification de I'eau
des municipalités pour la récupération des colts,
I'équité, I'efficacité économique et I'acceptabilité
selon lesendroits.






Municipal Water Rates In Canada, 1989
Current Practices And Prices

D.M. Tate and D.M. Lacelle

1. INTRODUCTION

1.1 Background

The past five years have witnessed a serious
debate over the problems of funding municipal
infrastructure, especially the water system. This
debate has revolved around questions of adequate
financing for municipal water services. Funding
mechanisms currently in use involve substantial
subsidiesto local water systems from higher levels
of government, as well as cross-subsidies among
user groups. Stated another way, the debate has
concerned the extent to which users should pay for
water servicesin proportion to their water use.

Canadian water and sewer rates vary widely,
primarily because each municipality isfreeto
establish its own set of practices and criteria. In
some cases, municipalities may be subject to
genera pricing guidelines imposed by other
municipalities that provide water, by regional
water suppliers, or by their provincial government.
Some municipalities follow the guidelines set by
the American Water Works Association (AWWA
1983), but thisisby no meansthe casein a
majority of instances. This absence of standard
practice has resulted in a chaotic and, in many
cases, anirrational set of rate structures, many of
which have been inherited from the quite distant
past.

One magjor requirement for meaningful
discussion on these issuesis afirm information
base. One component of such an information base
is data on the structure and levels of retail water
prices across the country. With such information,
policymakers can assess the effectiveness of
current pricing arrangements, the degree to which

cross-subsidies exist, and the burden that water
billsimpose on the average water user. They can
determine the impact of user-pay policies and the
degree to which current cross-subsidy
arrangements should continue in terms of both
economic efficiency and equity. Earlier reports, by
Fortin and Tate (1985) and Tate (1989)
established basaline information on Canadian retail
water prices. Thisreport updates and extends the
information contained in those reports, particularly
the latter, which focused on water rates and prices
in 1986.

1.2 Purpose and Overview

This report analyses the types of water rate
schedules used by Canadian municipalitiesin
1989 and links them to the levels of municipal
water use in these municipalities. Current prices
are then presented for typical consumersin terms
of unit, marginal, and total prices ' paid for water
services. The report also evaluates current water
pricing practices against some commonly accepted
criteriafor the operation of municipal water
systems.

The remainder of section 1 outlinesthe
methodology used in this report and discusses the
principal limitations of the analysis. Section 2
describes the major characteristics of the water
rate schedules and includes several price

I this report, unit price refers to the price per cubic metre
(m?), which is used in water rate schedules to determine the
total amount of a customer's water bill. Margina price refers
to the price for one further unit of water over a given volume
unit. A further discussion of these pricing criteriaisincluded
in section 2.2.



calculations. Emphasisis placed on the types of
rate schedules in use, total monthly price for
typical consumers, and price per cubic metre for
residential and commercia water users. Section 3
assesses the water and sewage rate-setting practices
against the criteria of cost recovery, equity, economic
efficiency, and loca acceptability.

1.3 Methodology

Information for the study was collected through
an Inland Waters Directorate survey of water
pricing practices in Canadian municipalities. The
survey questionnaire (Appendix A) requested
copies of 1989 water and sewage rate schedules, as
well asrelated information on water use. It was sent
to all municipalities with populations over 5 000 and
to arandom sample of 20% of those municipalities
between 1 000 and 4 999. The aggregate data and
prices from the 142 respondentsin this latter group
are representative of the possible total of 928 (Table
1) because the sample was random. The responses
from this group were concentrated in the 3 0004
999 person range, and some of the smallest
municipalities did not respond because they did not
have water systems. The sample did not necessarily
include the same municipalities that were surveyed
in 1986.

Six hundred eighteen of the 900 municipalities
surveyed supplied water rate schedules (Table 1),
245 did not respond, and 37 had rate schedules that
could not be analyzed systematically because of their

unique water pricing practices. For example, many of

these municipalities (most of which were small
Quebec municipalities) based their water charges on
assessed property value or frontage.

Survey returns were compiled into adata
base describing the types of ratesin use, the
characteristics of the rates (e.g., number and size
of blocks, unit prices within respective blocks),
information on sewer surcharges, and total water
prices for selected monthly volumes of use by both
residential and commercial water users. Finaly,
the rates were assessed against commonly used
criteriafor rate setting.

The analytical task hereistwo-fold: to
establish some common descriptive benchmarksin
order to compare the rates across municipalities
and to calculate retail pricesto consumers so as to
draw inter-municipal and inter-provincia

comparisons. More complex analyses are left for
future projects.

All prices presented in the report were
calculated on amonthly basis (even if billed
quarterly, biannualy, etc.), and all normal
minimum charges (i.e., meter or service charges)
have been included in the calculations. Residential
and commercial rates were considered separately
throughout the report. Most Canadian
municipalities attempt to recover some of the costs
for sewage collection and treatment through
surcharges on the basic water bill; these sewer
charges have been included in the price
calculations. Some municipalities have set charges
(i.e., flat rates) for sewer services; these have aso
been included in the price calculations.

Three standard volumes of monthly water
supply were used to calculate the retail water
prices. These correspond to those used in the
analysis of 1986 municipa water prices (Tate
1989). These volumes for residential use were 10,
25, and 35 m® per month; they represent a
"lifeling" amount of usage, an average family
usage, and a high family usage, respectively.
Volumes for commercial use were 10, 35, and 100
m> per month. The latter volume represents
intensive uses such as light manufacturing and
larger stores and offices.

1.4 Limitations

There are anumber of analytical limitations to
this report. First, because the survey did not
collect data on system costs, such as capital or
operation and maintenance costs, the extent to
which these costs influence the setting of water
rates has not been examined. The rates and prices
presented in this report are limited to the retail
conditions faced by consumers. No conclusions
can be drawn about the degree to which these
pricesreflect the full cost of providing water
servicesin the surveyed municipalities. Further, in
some municipalities, water rates may be regarded
as amethod of revenue generation and, as such,
may also include cost elements not related to water
servicing. This absence of cost information, plus
some of the following limitations, means that the
comparative analysis provided here isinsufficient
by itself to define acomplete pricing system for
municipal water.



Table 1

Number and Populations of Respondent Municipalities by Province
and Population Size Group

1000 5 000- 10 000~ 50 000 160 000+ Total
4 999" 9 999 49 999 99 999
Number
Newfoundiand 13 8 3 1 0 25
Prince Edward Island 6 2 1 0 0 9
Nowva Scotia 8 12 11 1 1 33
New Brunswick 9 7 5 2 0 23
Quebec 22 39 61 10 2 134
Ontario 34 63 72 17 18 204
Manitoba 5 8 g 3 0 2 18
Saskatchewan 8 4 7 0 2 21
Alberta 19 27 10 3 2 61
British Columbia 18 22 a3 11 4 88
Territories 0 0 2 0 0 2
Total 142 192 208 45 3 618
Canada total' 928 268 260 .- 53 32 1 541
Population (000}

Newfoundland 34 57 51 98 0 240
Prince Edward Island 13 14 16 0 0 43
Nova Scotia 31 90 21 65 122 519
New Brunswick 24 50 96 142 0 312
Quebec 61 278 1298 705 1330 3672
Ontario 102 437 1482 1286 4 780 8 087
Manitoba 15 57 66 0 550 688
Saskatchewan 17 24 137 0 365 543
Alberta 55 170 219 173 1230 1 847
British Columbia - 59 164 661 728 945 2557
Territories 0 0 34 0 G 3
Total 111 1241 4271 3197 932 18 542
Canada total 2127 1 855 5168 3720 9 635 © 22505

" Based on a 20% sample of municipalities within this size group.

¥ The total for Canada is based on the contents of the Inland Waters Directorate’s Municipal Water Use Database
(MUD), which contains information from all Canadian municipalities with populations over 1 000. Comparison
between the survey results and the contents of MUD provides an approximate indicator of the comprehensiveness
of the survey. :

Second, some municipalities fund some of compiled during this and the earlier study of water
their water-related expenditures from genera prices (Tate 1989) are insufficient to permit a
revenue. This contribution from general revenue detailed time series analysis of municipal water
varies from year to year and was not collected for rates. Some comparisons will be made, however,
thisstudy. Third, the analysisislimited to to the 1986 data.
residential and commercial water rates and prices.

Industrial, irrigation, and wholesalerates (i.e., the In addition to these analytical limitations,
rates paid by municipal utilitiesto other there is one arithmetical limitation to the report:
municipalities or regiona or provincia water the rate and price calculations are from non-
suppliers) are not included. Fourth, the data weighted data. Thus arate from asmall townis



treated the same as one from amgjor city. Any
bias introduced by using this method could be
offset by using weighted average calculations, but
this was not done in order to maintain reasonable
uniformity with the previous report (Tate 1989).
The use of weighted averages would be
complicated by the fact that many municipalities
have both flat and volume-based pricing systems.
Even within asingle municipality, it can be
difficult to determine which rate structure is the
more important in terms of either volume of water
or number of users. To compensate partially for
biases caused by this non-weighted analysis, all
tables are organized by five population size groups
(1 0004 999, 5 0009 999, 10 00049 999, 50
000-99 999, and 100 000+).

1.5 Survey Comprehensiveness

About 18.5 million persons, or 82% of
Canadastotal urban population, resided in the
municipalitiesincluded in this report. (The
remainder of the urban population resided in the
nonrespondent municipalities and in the
unsurveyed municipalities with populations
between 1 000 and 4 999.) Many municipalities
contain areasthat are rural in nature, duein part to
different provincia definitions of municipality or
to the presence of large estate-type lots.
Frequently, these areas are not serviced by the
municipal water system. Allowing for this factor,
it was found that 17.4 million personsin the

Table 2

Population Surveyed and Served by Municipal
Water Supply Systems

Surveyed Served  Percentage

(000) 000 served

Newfoundland 240 223 93
Prince Edward Island 43 34 79
Nova Scotia 519 394 76
New Brunswick 312 302 97
Quebec - 3672 3 547 97
Ontario 8 087 7 512 93
Manitoba 688 671 98
Saskatchewan 543 540 . 99
Alberta 1847 1807 98
British Columbia 2 557 2 362 92
Territories 34 - 34 100

Total . 18 542 17 426 94

surveyed municipalities (Table 2) , or 94% of the
surveyed population, were served by municipal
water supplies and were thereby subject to
municipal water pricing.

The respondent municipalities pumped an
average of 11.8 million m® of water per day
through their distribution systems (Table 3). This
volume was 86% of the total pumpage by all
Canadian municipalities. About 49% of the water
supplied by respondent municipalities was used by
residential customers. The ratio of residential
volumeto total volume was lower in the larger
urban centres, which probably reflects awider
variety of other users, rather than any declinein
residential usage.

2. WATER RATE CHARACTERISTICS
AND WATER PRICES

2.1 Rate Schedule Types and Characteristics
2.1.1 Water Rates and Economic Incentives

A water utility's rate schedule governs the price
that is ultimately charged to individual customers
for water services. Throughout Canada, the wide
variety of rate schedulesin use can
be categorized into two basic types: flat and
volume-based. This distinction isimportant in
determining the types of incentives or disincentives
influencing the water (and sewage service) demands
of customers. Evidence of the inverse relationship
between price and water demand has been well
documented by Grima (1972), Howe and
Linaweaver (1967), and Hanke (1978). Kellow
(1970) found that water use in the unmetered, flat
rate areas of Calgary was substantially higher than
water use in the metered areas of similar size and
geographic characteristics where prices were based
on volume of water usage. In general, flat rates are
associated with higher water use than volume-based
rates because customers pay afixed price per billing
period for an unlimited water supply and,
accordingly, have no incentive to monitor or control
their use (Kindler and Russell 1984, 156). Volume-
based charges offer varying incentives for limiting
water use, depending on their particular structural
characteristics. Most volume-based rate schedules
also have a minimum charge component to cover
some fixed system costs. Volume-based rates



Table 3

Total and Residential Municipal Water Pumpage (‘000 m*/day) by Province
and Population Size Group

1 000~ 5 000~ 10 000~ 50 000- 100 000+ Total
4 999’ 9999 49 999 99 999
Total
Newfoundland 15 43 25 66 0o 149
Prince Edward Island 5 3 11 0 0 19
MNova Scotia 18 54 51 35 79 237
New Brunswick ‘ 13 38 47 268 1] 366
" Quebec 46 161 899 496 1572 3174
Ontario 42 182 694 724 2 847 4 489
Manitoba 5 21 35 0 268 329
Saskatchewan 7 10 76 0 236 329
Alberta 33 109 113 93 718 - 1 066
British Columbia 57 151 401 444 637 1 690
Tefritories 0 0 22 0 ) 22
Total 241 772 2374 2126 6 357 11 870
Canada total' 953 944 2873 2 447 6 638 13855
Residential

Newfoundland 13 28 17 30 0 88
Prince Edward Island 3 3 3 0 0 9
Nova Scotia 10 28 28 16 40 122
New Brunswick 10 27 31 92 0 160
Quebec 26 109 537 280 473 1425
Ontario 29 107 383 340 1147 2 006
Manitoba 3 11 19 o 214 247
Saskatchewan 5 6 51 0 113 175
Alberta _ 23 70 82 53 330 558
British Columbia 33 78 279 295 309 994
Territories 0 -0 12 0 0 12
Total : 155 467 1442 1106 2 626 5 796

" Based on a 20% sample of municipalities within this size group.

* The total for Canada is based on the contents of Inland Waters Directorate’s Municipal Water Use Database
(MUD), which contains information from all Canadian municipalities with populations over 1 000. Comparison
between the survey results and the contents of MUD provides an approximate indicator of the comprehensiveness
of the survey.

provide signals to consumers about the amount of charges), as noted earlier, are frequently integrated

water they are demanding. The linkage between with water charges in calculating customer

resource usage, on the one hand, and economic and billings. Sewer charges take several forms across

environmental impacts, on the other, thereby Canada. The most frequently used form (658

becomes visible at the individual consumer level. cases) isafixed percentage of the bill for water
supply. Thus, if the water pricing systemis

2.1.2 Sewer Charges volume-based, then the sewage charges will aso

be volume-based. Other types of sewer charges
areflat (81 cases) or based upon the chemical

Charges related to sewage collection and composition of the sawage (12 )

treatment (referred to in this report as sewer



2.1.3 Flat Rates

The simplest rate schedule, from both a
customer and an administrative viewpoint, isthe
flat rate. It consists of afixed levy imposed in each
billing period and is unrelated to the volume of
water used. In return for thislevy, the customer is
given unlimited access to water and/or sewage
services. Municipalities determine flat rate charges
inavariety of ways, taking into account the cost of
providing service and, in some cases, expected
consumption. Charges may vary among user
classes (e.g., residential and commercial, or
among different types of commercial
establishments) within the same municipality.
There are aso anumber of indirect methods for
water charging that are equivalent to aflat rate
system. For example, additions to the property tax
bill, frontage charges, or special assessments for
water servicing are usually unrelated to water
usage. As noted earlier, these indirect methods
were not analyzed because they required the use
of dataavailable only localy.

The principa disadvantage of flat rate pricing
isthat it resultsin higher water use than volume-
based pricing because the price of an additional
amount of water (i.e., the marginal cost of water?)
is zero. Customers may take as much water as
they choose at no additional cost; thisleadsto
wasteful water use practices such aslawn
watering during rainstorms or failure to replace
dripping faucets. In other words, customers have
neither incentive nor information to conserve
water, and the municipality has minimal control
over water demands except through administrative
measures such as lawn-watering restrictions.

2.1.4 Volume-Based Rates

Volume-based rates relate the amount paid
for water servicing to the amount of water
supplied. Several different methods can be used
for establishing thislinkage, the ssimplest being a
constant rate per unit (e.g., cubic metre) of water
used. Thistype of pricing arrangement is referred
to here as a constant unit charge. Constant unit

2 The price of an additional unit of water above current useis
referred to as the marginal cost of that unit. In theory, the price
of each unit of water supplied should be set at the marginal
cost of supplying it (see Hirschleifer et al. 1960, ch.5). See
section 2.1.6 for further discussion.

charges may have afixed charge component that
isunrelated to the actual volume of water used.

More commonly, however, volume charges
vary with the level of water use or among user
groups and may also be combined with certain
fixed charges. These are referred to as block rate
schedules, with the most common being the
declining block rate. Under thistype of schedule,
water usein each billing period is divided into
successive volumes or blocks, with usein each
ascending block charged at alower price per unit
than in the previous block. Typically, one or two
initial blocks cover residential and light
commercial water use, with subsequent blocks
covering heavy commercial and industrial uses.
The low costs per unit associated with
successively higher blocks mean that declining
block rates reduce the incentive for water
conservation as this type of rate has declining
marginal costs.

A few municipalities employ conservation-
oriented increasing block rate schedulesin which
the prices in successive blocks of the rate schedule
increase. In other words, the unit price of water
increases progressively through the blocks of the
rate schedules. In these cases, consumers have an
incentive to conserve water to avoid the higher
rates in the upper blocks. Users of large amounts
of water or users with high peak flows have the
greatest impact on water system planning and
sizing, since systems must be built to meet the
largest demands. When applied to these types of
users, increasing block rates can significantly
lower water demands and system costs.

Another type of rate schedule can best be
called complex. These schedules attempt to
combine two different declining block rates (or as
in one casein the survey, an increasing block rate)
into the same schedule. Prices thus appear to fall
until acertain level of usageis reached, thenrise,
and later fall again. These rates are usually an
attempt to combine components of residential and
commercia pricing systems into one schedule.
Complex rates may also occur if asewer chargeis
calculated on the basis of block limitsthat differ
from those used for water supply.

The most common situation is for different
types of usersto be subject to parallel block rate
schedules for residential, commercial, or industrial
use. The setting of rates for the highest volume



Table 4

Frequency Distribution of Rate Types by Province
and Population Size Group

Flat CucC DBR IBR Complex Total
Province
Newfoundland 39 9 2 0 0 52
Prince Edward Island 10 3 5 0 0 1
Nova Scotia 19 3 62 0 0 84
New Brunswick 32 7 18 0 0 57
Quebec 164 101 20 2 1 288
Ontario 156 165 179 4 5 509
Manitoba 4- 8 24 0 0 36
Saskatchewan 0 16 21 6 1 44
Alberta 28 48 42 10 3 131
British Columbia 120 42 49 10 6 227
Territories 2 3 0. 0 0 5
PoEulétion size group
1 -4999 154 92 56 11 1 314
5000 -9999 192 125 117 6 4 444
10 000 —-49 999 184 123 193 12 4 516
50 000 - 99 999 29 34 30 3 4 100
100 000+ 15 31 26 0 3 75
Total . sm 405 422 32 16 1449

Flat = flat rate charge

CUC = constant unit charge

DBC = dedining block rate

IBR = increasing block rate
Complex = complex rate structure

users may be the result of direct individua
negotiations by the corporations involved and the
municipalities. Customers may aso be
differentiated geographically or by jurisdictions,
such aslarger regiona municipalities or water
boards. Higher rates may apply to more distant
customers, but this generally occurs only if
jurisdictional boundaries are crossed, since equity
concerns (see also section 3.1) within a
municipality usually dictate against this practice.

2.1.5 Frequency of Rate Schedule Usage

The 1989 water rate survey received 1 449
residential and commercial rate schedules (Table
4). Thisisabout 350 more than the 1986 survey.
As mentioned above, many municipalities employ
paralel residential and commercia schedules, and

many others maintain metered and unmetered
schedules. For these reasons, there are more than
twice as many rates as there are municipalities.
Table 5 divides the schedules into residential and
commercial groups.

Flat rate charges made up over half (387) of
the 732 residential rate schedules and were
concentrated in the smaller urban size groups. Flat
rate residential charges were employed most
frequently in Newfoundland and Quebec. The
remaining 345 residentia rate schedules were
volume-based, with declining and constant unit
rates predominating. Only 15 residential schedules
were increasing block, and 4 were complex rates.
These latter two types were in the western
provinces and in the less than 50 000 population
group.
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Much the same pattern emerged for
commercial water users. The fact that 187
municipalities have commercia flat ratesis
particularly noteworthy in terms of water
conservation, since some users in this category
(e.g., car washes) may use large volumes of water.
In effect, under flat rates, these users may be the
beneficiaries of relatively large cross-subsidies
from smaller users. Conversaly, theincreasein the
number of increasing block rates (to 17) and
complex rates (to 12) since the 1986 survey
undoubtedly reflects an effort by afew
municipalities to exercise greater control over their
larger water users.

In some instances, a volume-based rate
structure can have the same characteristicsas a
flat rate. Thisoccursif the volume-based structure
contains a minimum charge that includes avolume
of water greater than the normal range of
residential usage. Further analysis is necessary on
this topic of minimum charges. However, itis
worthwhile to note (Table 6) that 410
municipalities (of 796 municipalities with
minimum charges) had minimum charges that
included a volume component. Thus municipalities
with volume-based rate structures may in fact
have many of their residentia customersfacing
flat rate pricing conditions, with the resultant loss
of any economic incentivesto conserve.

Another way that a volume-based rate
structure can have the characteristics of aflat rate
isif ablock rate structure contains avery wide
initial block (i.e., with respect to volume). In this
case, therate classified as ablock rate may in fact
be the equivaent of a constant unit charge within
the normal range (25-35 m® per month) of
household usage. Although it has not been
presented in the tables, the average value of the
top of the first residential block was 1 625 m® per
month, and only 32 of 182 municipalities were
below this.

Table 6 presents data on some of the
characteristics of the various rate structures listed
in Table4 . Most of theflat rate charges fall
between $6.50 and $20.00 per month, however,
135 municipalities charged over $20.00 per
month. Almost 300 of 575 municipalities charged
less than $13.00 per month. Thisisindeed cheap
water, and probably does not reflect the total cost
of water servicing. These low flat rates were found
mainly in Quebec and British Columbiaand

tended to occur in the second and third population
Size groups.

Minimum charges were concentrated in
Ontario and the western provinces. Most of the
Prairie provinces pricing schedules included
specified water volumes within their minimum
charges. On a Canadawide basis, theratio
between rates that include a minimum water
volume (410) in aminimum charge and those that
do not (386) was roughly equal.

Sewer charges, which tended to be
concentrated in Ontario and the western provinces,
were aso higher in these provinces. They aso
tended to be more prevaent in the over 10 000
population size group. Some of the smaller
municipalities are not completely served by sewers
or sewage treatment. Over 350 municipalities levy
sewer chargesin excess of 40% of their water
bills. These charges, therefore, generate large
amounts of revenue and warrant further study.

2.1.6 Average and Marginal Water Prices

The periodic water bills paid by customers
are based on the unit charges (e.g., cents per cubic
metre) built into the water rates. These unit prlceﬁ
for both constant unit and block rate schedules®
(Table 7) vary among provinces and population
Size groups.

The constant unit pricesin Table 7 refer to
those schedules where the price of water per unit
of usage was held constant or to schedules having
two blocks in which the first block corresponded
to aminimum bill. For both of these arrangements,
there is only one non-zero price of water.

Retail water prices for the constant unit
charge mode of pricing averaged $0.52 per cubic
metre on anationa basis. For the block rate
structures, the average ranged between $0.62 for

3 All block rates, including increasing and complex types,
wereincluded in this analysis. A slight problem

occurred in the analysis of marginal costs, caused by the
coincidence of the 25 m® and 35 m° levels of

usage with the break points in some rate structures. This
causes the marginal price at those levels of usage

to appear disproportionate. This was found to occur on only
five occasionsin 1989.
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the first block and $0.39 for the last. In most
cases, asin 1986, the median unit prices were
under the means, showing that in statistical terms
the data were skewed to the | eft, indicating the
prevalence of lower-than-average rates. The
decreasing average prices from the first to the last
block indicate the bias towards declining block
rate structures.

On anational basis, asignificant spatia
variation in the unit rates emerged, asit did in
1986. The Prairie provinces had the highest rates
among the provinces, with the lowest rates
occurring in the coastal areas. There were no
significant price patterns among the population
size groups. One might expect lower rates for
larger urban areas because of economies of scale.
Table 7 shows no such pattern, leading to the
conclusion that, if economies of scale exist, they
are not being passed to consumers in the form of
lower prices.

The overall observation from Table 7 is that
unit water rates across Canada are very low. The
differences between provinces partially reflect
variationsin the average cost of providing
municipal water services. For instance, a number
of cost advantages prevail in Quebec and British
Columbia, the provinces with the lowest average
rates. These advantages include abundant
supplies, frequent availability of gravity fed
systems, and generally good ambient quality. On
the other hand, parts of the Prairie provinces incur
frequent water shortages and have significant
water problemsin some areas, which tend to
increase the costs of supply. Similarly, in the
Territories, climatic conditions (especialy
permafrost) contribute to high supply costs. The
influences of specific cost conditions may a so, of
course, be offset by grants from provincial
authorities.

Table 8 shows the marginal cost to residential
customers of an extra cubic metre of water at the
25- and 35-m” levels of monthly consumption.
Economic theory suggests that consumption of an
extra (or margina) unit of agood or service
depends on the price of that unit. Basically, a
consumer will demand a product up to the point
where satisfaction from the last (i.e., the marginal)
unit isequal toitsprice. If prices are lower than
the satisfaction (economists call this utility)
derived from consuming larger quantities, demand
will increase. Conversely, if prices exceed the
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marginal utility, demand will fall. Only at the point
where price equals margina utility isthe level of
demand economically justified. Low marginal
priceswill tend to create high demand. On the
supply side, "the best use of resourcesisto
produce just up to the point where marginal costs
begin to exceed the price that consumers are
willing to pay for the additional unit produced...”
(Hirschleifer et al. 1960). The theory of margina
cost pricing for water services (see, for example,
McNeill 1989) saysthat the price for water per
unit of consumption should be set equal to the
marginal cost of production. For present purposes,
however, it is unnecessary to provide acomplete
explanation of marginalist principles, but itis
important to note that the marginal price of water
isan important indicator of the conditions
underlying demand.

There was generally awide range of marginal
prices; the national 10th to 90th percentile range of
$0.15 to $1.05 indicates this. Within provinces, the
same wide range was evident. The wide geographic
diversity of British Columbiais perhaps reflected in
the range of $0.01 to $0.33 from a mean of $0.19.
(The other case of avery low 10th percentile value
in the smallest population group appearsto be a
statistical anomaly that occurred as aresult of a
specific group of similarly low rates occurn ng
within this aggregation.) At the 35-m” level of
consumption, the ranges were generally somewhat
reduced. Thisis probably due to alarger number of
municipalities reaching the second block of
declining block rate structures. Thus, margina
prices, for the most part, fall under $0.60 per m’,
which isvery low in comparison with the prices of
other liquids in common use. For example the cost
of asimilar quantity of a soft drink is about
$800.00! The cost of water also includes transporta-
tion to the point of use as well as waste removal.

Also there are few differences between the
residential values at 25 or 35 m°. Thisindicates
that the split between the first and second bl ocks
of residential rate schedulesis above the 35-m
level of monthly usage.

2.1.7 Price Comparisons Per Cubic Metre,
1986 and 1989

One of the purposes in conducting the 1989
survey was to begin atime series of how
municipal water rates are changing. Thefirst time
series comparison is for the period 1986 to 1989



Table 8

Marginal Water Prices (cents per cubic metre) to Residential Customers by Province
and Population Size Group

25 m® per month 35 m® per month
10th 90th 10th 90th
Mean Median percentile percentile Mean Median percentile  percentile
Province
N wf dland »00 ﬁﬂt‘ *%% *% *%% *% 4% *HR
Preil’lC:uEI(\iWard Island e *E% o d % BN % *% et
Nova Scotia 28 28 13 4“4 28 27 13 4“4
New Brunswick 56 58 19 % 56 58 19 90
Quebec 26 24 11 49 27 25 14 49
Ontario 62 63 30 105 63 63 31 107
Manitoba 98 96 51 203 96 51 96 203
Saskatchewan 91 83 56 123 91 83 53 136
Alberta 79 76 24 126 78 75 22 126
British Columbia 19 16 1 3 23 19 9 36
Territories *% 4% A% *% Eatd L L2 % R ol
Population size group
1-4999 56 46 1 107 57 51 11 107

5000 -9 999 59 56 18 107 59 56 19 107
10 000 - 49 999 61 57 20 107 61 57 20 107
50 000 - 99 999 51 59 8 87 52 59 18 87
100 000+ 58 63 20 103 58 63 23 103
Canada 58 56 15 105 59 55 16 105

Notes: Marginal price as used here is the extra amount residential customers must pay for one additional cubic metre at the 25-m’

and 35-m® per month usage levels.

Nineteen municipalities were removed from the analysis at the 25-m”® level because their marginal costs were equal to zero.
This occurs when minimum volume or minimum charges were not reached, and the rates were effectively flat rates. At 35

m?, this value had fallen to 12 municipalities.
*** = no data due to small sample size.

(Table9). Flat ratesare not included in this
table.

A high degree of variability is apparent during

this three-year period. Thisvariability occursfor
three reasons. The municipaities in the smallest
Size group represent a sample that is not
necessarily the same as that taken in 1986. Sewer
charges are attracting increasing attention as a
means of revenue generation, and the national
water industry isin a state of transition, with some
municipalities having such charges, others not
having them. Finally, some municipalities have
modified their rate structures in such away asto
move them from one category to another.
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A comparison between 1986 and 1989
shows, in many cases, substantial increasesin unit
water prices. For instance, the national averages
for al block categoriesincreased by at least 30%.
The marginal prices (at 35 m®) also rose from
$0.38 to $0.59. This change was especially
notable in Ontario and Saskatchewan. New
Brunswick showed a decrease, and British
Columbia, with the lowest pricesin the country,
was the only province to remain constant. This
overall increasein water prices will have to
continue into the future both for environmental
conservation and protection, aswell asto provide
revenue for replacement of aging municipal water
and wastewater infrastructures.



Table 9

Mean Unit Water Price Comparison (cents per cubic metre), 1986 and 1989, by Province
and Population Size Group ‘

Constant unit First block Last block Marginal prices
prices prices prices 35 m® per month
1986 1989 1986 1989 1986 1989 1986 1989
Province
Newfoundland 64 17 34 hiid 17 hiid 14 ik
Prince Edward Island ikt 26 30 31 32 23 15 e
Nova Scotia hid 32 88 29 43 15 21 28
New Brunswick 127 . B2 110 60 53 3 79 56
Quebec 24 26 2 26 21 16 23 27
Ontario 40 65 43 70 24 41 37 63
Manitoba 77 125 89 89 58 53 81 96
Saskatchewan 56 83 ‘54 97 39 72 54 91
Alberta 56 72 72 100 46 74 59 78
British Columbia 19 . 26 24 28 13 19 23 23
Territories 1‘15 124 4% 22 d %% L] 57 b
Population size group
1-4999 39 52 55 68 36 39 42 57
5000 -9 999 40 54 52 60 28 37 39 59
10 000 — 49 999 38 49 2 63 27 12 37 61
50 000 — 99 999 29 53 39 4 23 31 28 52
100 000 and over 47 61 55 66 24 37 40 58
Canada 38 52 48

62 - 29 39 38 59

Notes: *** = no data due to small sample size.

These data cannot be used to estimate actual customer billings because the effects of minimum charges, minimum values,

and intermediate blocks are not represented.

The largest movement of unit prices occurred
in New Brunswick, where one municipality
actually lowered its unit rates. In spite of this, the
province retained its place as having the highest
unit rates in Eastern Canada. Asin 1986, the three
Prairie provinces tended to have the highest unit
ratesin the country.

2.1.8 Summary

Water rate schedules across Canada are
extremely diverse, with each municipality setting
itsown rates. In the 618 municipalities included in
this study, 1 449 residential and commercia rate
schedules were analyzed. There were five main
types of rate schedules: flat rate, constant unit rate,
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declining block rate, increasing block rate, and
complex. The most common type of rate schedule
was theflat rate, which can be the sole form of
charging or can form part of ablock rate schedule
(e.g., aminimum bill with additional charges
based on water use). Most municipalities have
some form of sewer charge associated with their
water rates.

Almost none of the rate schedules provide
financial incentivesto conserve water, avoid
wastage, or minimize the costs of providing water
servicing. Asaresult, over 70% of the rate
schedulesin use in 1989 tend to be associated
with high urban water demands. Marginal prices
at normal domestic usage levels changed quite



*321s s[dures [rews 03 anp wep ou = ,,,

L8LE 094 p6°LL 880 00°1¢ 804 99l sist 158 74 0€9 29Tl o¥y1L epeuen
9T'se 97’8 88'61 18'1¢ 65'9C 98 €691, 951 srel 879 91l 911 +000 001
86V 84 8941 86'61 8T'8C 049 st W4 S0'0C 809 81l 86'C1 666 66 — 000 0S
12°6€ 082 0681 [{ ¢4 sTle 0sZ €Ll v6'81 €8's¢ 99 sTer €871 666 6V — 000 O1
6€'8¢€ 89 €891 0¥0T 1Z1g 659 00°sL €841 9€'sT 129 0s°TL fAa 4! 666 6 — 000 S
9T¥e 094 0091 L1861 ogo0e 052 00°s1 €LL1 L 9L ) rd | SLvL 666 % -1
9Z[s uonemndog
. . 9v'se L0'T¥ P P 9¥'8e LL8€ i xxx 8492 8LL SSUIOIUIS,
88°1c 009 0z01 811 000 085S 196 ¥l sy6l €8 06'8 8501 eIqunio) yspug
09°%s 8991 8¥'ee 9Lye 18'1y 66'V1 296¢ [£°R:14 90°1E 0801 0602 e'e elRqry
6L LY €L 99'9¢ ¥8¥ve 08'9¢ 1 4 AN 44 £8'8C 69°€T 6601 1St 1 WA uemayyexseg
20099 9r6l 8'ee s8¥e (T AVA 4 VoAt €€9C 0€'9C 6¥'9C 158 FANAS el eqojueN
94°6€ L9°11 16T 28°%C ev'ic 801 91'0C 00'1C 1874 [4:94 124! 96°S1 ougugp
1841 29 ol STl 4891 9L°S 0001 6901 sg9l 9LV 68 266 22qandH
9Tse 0S4 10 |5:444 88'€E 052 10z 80'1C 182 ovs 6181 098t JPmsunig moN
§8'9¢C <8 Zvé6l 9Ll eveT 098 s 69°SL 90°61 0cs 80°€L SO°El BNOdg BAON
1981 8401 LTl 06'€l 1s'8L 8401 A4S 06'€l 1981 8401 LT 06'cl PUues] prempy aout1g
09%1 81’8 00°ct 9 24 ! 09%1 w9 00Tl 96'L1 0971 144 oozt sI'LL puepunojmaN
SOUIAOI]
spuaoiad ousorad  werpepy uesy smueorad smuadiad  werpepy JWeSN opuadtad snuedzad  uwerpepy uesN
W6 P01 o6 oL W06 01
ypuow Jod ur gg ypuowt 1od wr g7 yuowt sad m of

dnoir) azig uonemndoyg pue
aurAol] Aq I9JeM JO SSWM[OA PIIOS[AS 10§ SIS[) JOJA| [EHUIPISY 03 (Yjuour 1od SIE[[Op) DL [eI0],

0L °lqeL

15



substantially, from a 1986 mean of $0.38to a
1989 mean of $0.59 for 35 m® per month. There
was awide range of variation between provinces,
which probably reflected natural advantages
and/or provincia subsidies.

2.2 Monthly Water and Sewer Prices to Customers

To demonstrate the impact of water prices on
residential and commercial users, the water rates
described in the previous section were used to
simulate total monthly prices for selected standard
volumes of monthly usage. This permits
interprovincia and intermunicipa comparisons of
water prices at theretail level. The data provided
below include any relevant minimum and/or sewer
charges.

2.2.1 Residential Water Prices

Water ratesto residential customersvary
widely acrossthe country (Table 10) . Asinthe

1986 survey (Tate 1989), 10, 25, and 35 m® were
the standard volumes of monthly water supply.
Thefirst volume represents a minimal monthly
water use (i.e., a"lifeline" rate), while the second
and third represent average and high family usage,
respectively. The mean monthly res idential

water price nationally at the 25-m° level was
$18.15 ($20.88 at 35 m°), reaching lowsin
Quebec and the coasta areas, with the highest
prices occurring in the Prairie provinces and the
Territories. Median pricesin most provinces fell
below the means at the 35-m” level of usage,
indicating that more rates fell below the provincial
averages than above them. Thistended to be less
so at the 25-m° level of usage, for reasons which
are unknown at thistime. The only apparent trend
among population size groups occurred at the 10-
m’ level of usage, where the monthly price fell as
popul ation increased.

A substantial increasein residential water
prices occurred between 1986 and 1989 (Table 11).
For example, at the 35-m> month level, the national

Table 11

Comparison of Mean Monthly Prices ($) for Residential
Customers, 1986 and 1989

1986 1989

10 m® 25 m® 35 m® 10 m® 25 m® 35 m®
Province
Newfoundland 797 7.97 797 12.18 11.96 1243
Prince Edward Island 11.26 13.46 14.93 13.90 13.90 13.90
Nova Scotia 10.06 11.98 13.26 13.05 15.69 17.46
New Brunswick 14.87 26.57 17.75 18.60 21.08 22.81
Quebec 8.12 8.87 9.54 9.97 10.69 11.25
Ontario 1149 14.84 17.39 15.96 21.00 24.57
Manitoba 11.76 2411 31.91 13.47 26.30 34.85
Saskatchewan 12.59 2047 26.26 17.15 28.87 34.84
Alberta 18.04 24.25 29.86 21.32 28.54 34.16
British Columbia 8.62 9.21 10.09 10.58 11.24 11.87
Territories 19.80 27.50 33.19 27.82 35.77 41.07
Population size group

1-4999 12.96 15.56 17.62 14.75 17.73 19.81

5 000 - 9999 11.03 14.03 16.40 14.42 17.83 20.40
10 000 - 49 999 10.54 1346 15.82 14.83 18.94 21.92
50 000 - 99 999 941 11.71 13.57 12.98 17.07 19.98
100 000+ 8.34 12.69 15.91 11.67 17.56 21.81
Canada © 1090 13.68 16.08 14.40 18.15 20.88
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mean grew from $16.08 in 1986 to $20.88, with
the most extensive changes occurring in Ontario
and Saskatchewan. The apparent decline in Prince
Edward Idand is believed to be dueto the
accidental inclusion of acommercial rateinthe
residential sector in 1986.

Table 12

Total Price (dollars per month) to Residential
Water Users at 25 m® Excluding
Sewer Charges by Province and

Population Size Group
25 m® per month
10th 90th
Mean  Median percentile percentile

Province
Newfoundland 10.02 11.50 6.00 14.50
Prince Edward Island  6.29 6.02 5.99 6.75
Nova Scotia 13.79 15.75 8.35 19.72
New Brunswick 13.57 13.05 5.83 20.70
Quebec 9.81 8.76 5.40 15.83
Ontario 14.33 12.77 8.08 21.96
Manitoba 17.26 17.35 10.12 23.07
Saskatchewan 2043 20.87 13.18 2748
Alberta 20.44 20.17 9.90 33.96
British Columbia 9.05 8.26 5.04 1342
Territories 33.36 38.46 il bl

Population size group

1-4999 13.86 1191 6.40 23.75

5000 - 9999 13.80 12.49 6.15 24.01
10 000 - 49 999 1317 11.57 6.39 21.49
50 000 - 99 999 11.35 10.88 6.08 18.14
100 000+ 12.61 12.30 796 19.36
Canada 13.38 11.83 6.25 22.00

** - no data due to small sample size.

The datain Table 10 contain sewer charges
when applicable. To examine the effect of these
sewer charges on water prices, the 25-m® portion
of the table was cal culated without the sewer
charges (Table 12). Other portions of this paper
(see section 2.1.2) have indicated that the sewer
charge portion of the water chargesis quite large.
For example, at the national level, the average
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monthly priceto residential customersfell to
$13.38 without the sewer charges (cf. $18.15 with
the charge included). In the aggregate, therefore,
the sewer charges account for about 26% of the
average monthly residential water bill. The effects
of sewer charges were most noticeable in Prince
Edward Idand, Ontario, and the Prairie provinces.
There was very little change in Newfoundland,
Quebec, and British Columbia, and there were no
obvious trends within the popul ation size groups.

2.2.2 Commercial Water Prices

Commercia water prices (Table 13 ) showed
the same patterns as those described above, except
that commercial rates tended to be somewhat
higher. A higher monthly volume (100 m*® per
month) was used as individual commercial
establishments tend to use greater amounts of
water than aresidential user. Direct comparisons
between the two USer groups can be made at both
the 10-m* and 35-m° levels.

2.2.3 Summary

Mean pnc& to residential consumers for 25
m> and 35 m® of water monthly (average family
water usage) vary from $10.69 and $11.25 in
Quebec to $28.80 and $34.84 in Saskatchewan,
being substantially higher in western than in
eastern Canada. (Rates are higher in the
Territories, but this can likely be attributed to
small sample size and unigque environmental
conditions.) Most pricesincreased considerably
from 1986 to 1989, with the magjor changes among
the provinces occurring in Ontario and
Saskatchewan. Nationa Iy about 26% of the
average hilling at 25 m® consists of sewer charges.
Commercial water pricestend to be higher than
residential prices across the country.

3. EVALUATION OF CURRENT PRACTICES

3.1 Criteria for Evaluating Water Pricing
Practices

Current municipal water pricing practices
may be evaluated as ameans of promoting
effective operation and assuring financia
adequacy. A number of criteriacan be used for
conducting such an evaluation. Thefirst iscost
recovery. According to the water rates manual of
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the AWWA (1983), municipalities should
completely recover the costs of operating,
maintaining, upgrading (where necessary), and
expanding their water systems through their water
rates. The AWWA, in fact, fixes this objective as
one of the two primary functions of water rate
design. Accordingly, it was chosen asacriterionin
this evaluation.

The second primary objective of effective rate
design according to the AWWA s equity, in the
sense of sharing the costs of water systems among
customersin afair manner. This concept, while
appearing smple and beneficial, isdifficult to
define in practice and is open to misinterpretation
among bodies that set water rates. Thiswill be
discussed briefly in section 3.2.2, while using the
concept of equity asthe second evaluation
criterion.

A third concept that can serve as a criterion of
water pricing practice is economic efficiency.
Simply put, economic efficiency means achieving
agiven objective at least cost. (See Hirschleifer et
al. [1960] for amore complete explanation.) This
point occurs when the price (in this case of water)
equals the cost incurred in supplying the next
additional unit of usage. In other words, price
should equal margina cost for a system to be
deemed economically efficient. The OECD (1987)
report on water pricing supportsthisprincipleasa
condition for effective water management.

A final criterion used here local acceptability.
Municipal water rates are established by municipal
councils, which must meet the perceived needs of
constituents. Local considerations, such as the
desire to remain competitive with neighbouring
municipalities by offering incentives for potential
industrial location, may reduce concerns with
regard to cost recovery and equity. Thismay be a
partial explanation of why declining block rate
systems, commonly referred to as promotional
rates, are often favoured.

Other local concerns, such as disaster,
unexpected mechanical failure, change in source
water quality, or even micro-climate change, may
have to be addressed at the local level independent
of equity or economic efficiency. Thistype of
unique expenditure is usually addressed asa
separate tax levy in most municipalities.
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3.2 Evaluation of Current Water Pricing
Practices

3.2.1 Cost Recovery

A report on water costs and revenues for
Canadian municipalities with popul ations over 10
000 prepared by the Federation of Canadian
Municipalities (1985) presented evidence that
82% of water distribution and 65% of waste
treatment costs were currently covered by user
charges, normally collected through water and
sewer rates. The remainder were covered through
mechanisms such as ot levies, genera property
taxes, transfers from other levels of government,
and increased debt. Although thisreport did not
consider accumulated past debt, which was
required to build the infrastructure, as a cogt, it
still appears that users paid a substantial portion of
water systems costs.

Thisview is somewhat contradicted by the
current funding crisisin municipal water funding
as expressed by various municipal leaders across
Canada. This crisis suggests that, for some years,
users have been shielded from the full costs of
maintaining water systems, probably through
cross-subidization via general property taxes and
through the provision of long-term debt financing,
which may not appear in water bills. As systems
have aged, insufficient means have been available
for renewal. Asaresult, a serious repair and
upgrading backlog has occurred, and a substantial
funding problem has emerged.

3.2.2 Equity

The AWWA used the equity concept asthe
basis for its recommended water rate setting
procedure, which resulted in declining block rate
schedules. The fixed portion of amunicipality's
total costs (e.g., administrative and billing costs)
are incurred regardless of the amount of water
used by individual customers or customer classes.
Accordingly, these systemwide costs should be
borne by all customers. Since al customersface
the price conditions of the first or second blocks of
the rate schedule, the fixed costs should be
recovered in these blocks. Thereafter, the costs of
service decline, since only treatment, pumping,
and sewage expenses are incurred, and some



economies of scale come into effect. Accordingly,
pricesin the upper blocks should be lower thanin
theinitial ones according to the AWWA.
Hirshleiffer et a. (1960) have demonstrated that
this type of reasoning is faulty and that
municipalities should base their rates on marginal
cost pricing principles (see also McNeill 1989).

Equity isaso the principleused in
establishing flat rates. Under aflat rate system, all
customersin agiven category (e.g., residential)
are charged equally, regardless of usage levels. It
also underlines other practices used in rate setting,
such as establishing equal rates across a common
jurisdiction, regardless of the costs of service.

The interpretations of equity given here (and
there are many more) show that thisisadifficult
concept to define and use objectively. For
example, usage of any amount of water for afixed
price and charges based on volume of usage
cannot both be equitable. In other words,
perceptions of equity vary widely among water
rate setters.

Furthermore, situations that may appear
equitable at first sight may prove inequitable on
closer examination. Consider, for example, the
case of declining block rates. Under this type of
rate schedule, the greater the volume of water
used, the less paid per unit of use. For municipal
water systems, afew large users may dictate the
system design capacity, one of the most important
(and costly) design parameters for water systems.
Large users may also have high usage rates, high
peaking requirements, or both. Thus, in many
cases, amunicipality may be forced to have
systems larger than required to meet the needs of
most usersin order to cater to the needs of afew
large users. In these cases, the majority (small
users) are actually subsidizing the needs of afew
(large users), and an apparently equitable charging
system is actually inequitable. The same criticism
is even more serious in instances of flat rate
systems.

3.2.3 Economic Efficiency

Economic efficiency means achieving given
ends at the lowest cost possible. In the water

20

servicing field, efficiency occurs when water
prices reflect the cost of providing the extra, or
marginal, unit of usage. (This concept of marginal
pricing was discussed in section 2.1.6).
Furthermore, all users, regardless of category,
should face this same price. Under such
conditions, service occurs at minimum costs,
customers are treated equally, system repair and
upgrading costs are adequately covered, and
system expansions occur only when required by
demand conditions. Further, since the customer is
accurately informed about the true costs of water
services through the water rate, water demands
occur efficiently at least cost to society. This sound
management of water resources will also have
environmental benefits.

Declining block ratesimply that marginal
costs decrease in progressively higher blocks of
the rate schedule. While such conditions may
pertain in astatic situation, they almost certainly
do not through time, as upgrading and expansion
costs occur. With flat rates, the implied marginal
cost of water is zero. In such a situation, water
becomes a free good and is subject to overuse and
artificially high system costs due to alack of
concern for both over-sizing and conservation
measures. Most declining block rates have
minimum charges, i.e., aflat rate block at the
lower levels of use. For many low volume users,
these are effectively flat rates. Since most
municipalities across the country are using either
flat or declining block rates, it seems clear that
economic efficiency isnot an important
consideration in water rate setting.

3.2.4 Local Acceptability

Municipal decision makers must set water
rates that are acceptable to their constituents. In
many cases, costly decisions are postponed to
keep water rates low, and rate schedules are
adopted that appear equitable to constituents. This,
perhaps, explains best the preponderance of flat
and declining block rate schedules across Canada
and aso the low cost of water in most
communities, as noted in section 2. The
consequences of decisions made on this basis are
increasingly obvious with the passage of time.
When insufficient revenues are raised to support
water servicing, systems deteriorate and capital
works backlogs become common. This appearsto
be happening in Canada at present.



3.2.5 Summary

Rate-setting practices can be assessed against
the criteria of cost recovery, equity, economic
efficiency, and local acceptability. It appears that
acceptability to local ratepayersis currently the
most important factor in rate setting, accounting
for the wide variety of rates across the country.
Cost recovery and equity considerations are used
to varying degrees, but current rates fail to meet
any rigorous definition of these criteria. Economic
efficiency, which cals basically for achieving
sufficient water service at minimum cost, appears
to be a neglected factor in current rate-setting
practices. There are, accordingly, few economic
incentives to conserve Canadian water supplies.
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Appendix A
QUESTIONNAIRE
Please return completed questionnaire to: Environment Canada, Ottawa, Ont., K1A OH3

A. Municipal Office (please give name)

1. Please attach your water rate schedule.

2. Is there a sewer surcharge? Yes
No % of water charge
3. Approximately what percentage of all households have water meters? %
4. Please estimate the percentage of your water used by the following groups:  Residential % - Industrial %

Commercial % Unaccounted %

B. Water Supply System (please give name):

5. Have you recently encountered problems with the following (please check if appropriate):

water supply quantity: give year(s)

Water supply quality: give year(s)

6. The source of water supply is (please check):
___surface ground _____both
7. The average daily flow at the plant is: __ m%ay
__thousand imperial gallons per day
other (please specify units)

8. The population served by this water supply system is:

9. This system also serves the following other areas (please list):

C. Sewage System and Plant (please give hame)

10. The population served by this sewer system is:

11. The population served by this sweage treatment plant is: _
12. The average daily flow at the plant is (please give units, i.e., m*day, thousand imperial gal. etc):
13. The type of the sewage treatment plant is (please check):

primary (mechanical)

secondary (biological)

tertiary (i.e., phosphorous removal)

14. This sewage treatment plant also serves the following other areas (please list):




