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- wenty-five years ago, the US Environmental Protection Agency

(USEPA) conducied 2 negotiated rulemaling oo diginfectanes

and disinfection byproducts (D/DBY) in drinking water. One

important issue that arose during these sepotiations was how o

determine whether new regulations would be affordable. Up

unti} that time, 0o one had conducted any rgorous analysis of water afford-

abiliry, though one early paper had highlighted a growing concern with low-

NEARLY 25 YEARS AFTER  yoh e housebolds that were unable to afford water service in some <ot

THE /08P NEGOTIATIONS  munities (Saunders 1992} So, late one night during the negotiatons, ¢ few

FNCLISED ATTENTION 08 people buddied arcund 2 laptop computer in g bored roow and started look-

v ing at income distribution corves and other data that mighe help inform dect-

AFFORDABILITY, WIS NOW A - g0 bt the affordability of water service in the United States, Thess offors

GOUD TIME TOEXAMINE  resulted in several informative presestations and one of the first papers
HOW THE 0naT AND focused on water affordability {Rubin 1994).

v A few years later, the Navood Research Councll issued a repore on safe drink-

AFFORDABILITY OF WATER ing water thot iwleded a discussion of affordability (National Research Council

SEFWVICE IN THE UNITED 1997 Ar arcund this ssme time, the Safe Drinking Warer Act Amendments of

STATES MAVE DHANGED. 1996 included both specific affardability provisions and the state revolving fund

program 0 help provide lowercost capital wy urilides. Since then, the warer and

wastewater industries’ thinking abowt affordability has boen shapad by 2 come

prehensive study of water affordabilivy programs Saunders ot ol 1998), the

inclusion of 3 chapter on alfordability in the Bith edition of the AWWA Manud

WL Principles of Water Rates, Fees and Charges (AWWA 2000, a report on

affordahility from the Nagional Drinking Water Advisory Counal (NDWAC

20033, and the publication of affordability guides by AWWA (20035} and the Warer
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Eovironment Federstion (WEF 2007},
as well a5 numerous papers, confer
ence presentations, and reports,

While surveys of water rates have
been conducted hiennially for nearly
30 years {AWWA 2014, Duke &
Montoya 1993), comprehensive
studies examining the actual cost of
water 1 consumers {that is, water
bills} are much less frequent (Rubin
20035, 1998}, The distinction is
imporeant, because as Chesnungt and
Beecher {1998) noted, conservation
programs fon be experted to increase
water rates {that is, the price per unit
of water), but often result in lower
bills for water service {that is, the
rotal cosy fo the consumer). Indeed,
this distinction has become even
more oritical in light of the signifi-
cant decline in average household
water consumption that has been
observed for the past decade and
fonger {DeOrea & Mayer 2013,
Conmes et o, 2000).

As we approach the 25th anvdver
gary of the DIDBP negotintions that
focused amention on atfordability, it
is an approprigte time to exmmine
how the cost and affordabilivy of

water service in the United States
have changed over the past 23 years,

CHANGES 1N WATER PRICES

Water prives—ithe cost per unit of
water—have tripled since 1990,
According 1o dats collected through
biennial surveys, first by Lrnst &
Young and now by Rafelis Financial
Consultants and AWWA, the typicsl
cost in the United States for z resi-
dential customer 1o purchase
1,000 0% of water increased from
$11.16/month in 1990 1o $34.6Y
momth in 2016 (AWWA 2016, Duke
& Monroya 19931, In contrast, over
all consumer prices, as measured by
the consumer price index and typical
incomes as measured by median
houschold income, have approxi-
mately doubled during the same
period, a5 shown in Fguere 1.

CHANGES INWATER BULLS

As mentioned, there is an Impor-
tant difference between the per-unit
price of water and the actual water
bills costomers receive. Over the past
25 vears, two significant trends have
affected customers” water bills, Fiest,

the typical household uses less water
now than it did in the pasy for
example, Coomes et al. {2010} sati-
mated that between 1978 and 2008,
rypical household water consump-
tion declined by approximately
13%. While the exact sources of the
decline are not known with certainty,
the Coomes study suggested thar
multiple factors may have been at
play, including the introduction of
apphance and plumbing Hxruve offi-
ciency standards, 2 reduction in the
average number of people living in g
howschold, drought condivions in
somne pares of the countey, and
Increasing water prices.

In addition, data collected by the
U3 Census Bureau show a dramatic
increase in the pereontage of custome
ers in mubti-family honsiog units {e.g,,
apartment buildings, condominiums)
thar receive a bill for water or waste-
water service, Figure 2 provides an
analysis of US census microdats from
1990 1o 2015 using dara compiled by
the University of Minnesotz {Ruggles
et gl 2017}, Figure 2 shows that dur-
ing this 35-vear period, there has been
tietle change in the percentage of

FIGURE 1  Changss in residential water price, inflation, and median hoosehold income [1980-2018)
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FIGURE 2 Peorcentage of households receiving water or wastewater bill by number of units in bullding {1580-2018)
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single-family houssholds dhat receive
@ waterfwastewater bl with the per-
cemtage remaining st sbout 70% for
customers i detached howses and
#0% for castomers in single-Tamily
artached houses, In contrast, there has
been a dramiads incrsase in the per
centage of households in mudthuni
buildings thar receive 3 warer/waste-
warer bill. Taking botldings with 50

oF more uis a5 an example, in 1990
only 2% of households said they
received 2 water or wastewater bill
by 2015 that percentage had
incressed sight-fold, v 17%., Similar
significant increases ooourred between
1950 and 2015 for 2l households in
buildings with five or more units,
Many houscholds in multi-unit
buildings do nov receive waer bills

directly from the water wility provids
ing service. lnsvead, thelr share of the
buildings water bill is determined
through sulwnerering or the mse of
ratio billing methods by bulldiog own-
ers and operators. o 2 comprehensive
study sponsored by USEPA and others,
Maver ev al, (2004} esthpated tha
incremsed submetering or other meth.
ods of hilling consumers in multhunit

FIGURE 2 Changes in residential waler and wastewater bill, water prics, inflation, and invome {1800-2015}
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FIGURE 4 Weterjwastowatar bill for househelds bn single-Temily bulldings 53 o pereent of income {1980-2015)
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buildings could reduce water con-
sumption by between 13 and 26%.
This study was part of an effort by
LBEPA 1o promote submetering and
sther billing methods as a2 way o
cncourage waitr conservation in
srleiamie uildings, and from the cen-
sus data, it appears that these offorts
have achieved some level of success,

The combination of declining con-
sumption in single-family housing and
the incressed prevalence of divect bill-
ing in mud-unit buildings has contsib-
uted to declining pec-household water
psuge, This affects vrilivies significansly,
berause even though water prices are
increasing much fasrer than the rave of
nflation, it doss not necessarily follow
that water bills {the product of the
water price and warer consumption)
will exhibit the same trend,

An analysis of US censns data poo-
vides a 25-year history of actual
water hills that houssholds reported
receiving. Figure 3 reproduges the
data from Figure 1 bur adds a dashed
ine showing the Increase in water/
wastewater bilfls from 1990 o 2045
for houscholds in single-family build-
ings. These are the houscholds thar
are most likely to receive their water
or wastewater bills directly from the
utility rather than from a third party.

That is, between 1990 and 2015,
while the price of water tripled {2
compound annual increase of
4.5%}, the average wateriwastews-
ter bill received by residential cus-
tomers of water utilivies increased
by a more modest {but s11ll substan-
tial) 2.25 times {an annual increase
of 3.3% ) When compared with the
rate of increase in general prives

median incomes over this period, it
does not necessarily follow thay dwe
same effect would occur for house-
holds with incomes higher or lower
than the wedian, An analysis of US
census data for houscholds in single-
fammily buildings shows that waer
costs as a percomtage of income have
been fairly stable, except for house-
holds with the lowest incomes.

The combination of declining consumption in
single-farnily housing and the increased prevalence
of direct billing in multi-unit buildings has
contributed to declining perhousehold water usage.

{1.8 times or 2.4% per year) and
incoumes {1.9 times or 1.6% anny-
allyl, water bills increased by
berween 0.7 and $.9% per vear in
excess of the increase in infladon
and incomes, respectively.

CHANGES IN THE aFFORDABILTY
OF WATER SERVICE

While warer/wastewatrer hills
increased faster than the increase in

Figure 4 shows that in 1998, 67%
of houscholds t single-family butld-
ings had bills for water and waste-
water that were less than 1% of their
income. By 2000, that percentags
had dropped to 1%, and it has
remained at that level through 2018,
At the opposite end of the fipure, in
1990, 7% of households in single-
family buildings had water/wastews-
ser hills thar otaled 3% or more of
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their income; that percentage
mereased o 9% In 2000 and was
more than 0% in 2035,

LONELUSIONS

The water indostry has seen many
changes in the past 25 vears, but
somme things have remained fairly
constant, In the Lnited Srates, most
water consumers in single-Family
buildings continge to pay less than
1% of thelr income for water and
wastpwater service. At lower income
fevels, however water and wastewa-
ter bills ave increasingly burdensoms
as costs increase faster than incomes,
Indeed, berween 1990 and 2013, the
percentage of houscholds in single-
family buildings thar paid 3% or
maore of their income for wame and
wastewater ncreased by 40%, from
7.4% of houszheolds in 1990 10
310.5% of households in 2015,

The percentage Increase, howeves,
tells only pary of the ssory, The num-
ber of households in single-family
buildings that pay for warer or waste-
water increased dramatically doring
the Tiopear period, from 47 nullion
w66 million households, Thus, in
1990 abow 3.3 million households
paid 3% or more of their income for
water gad wastewater By 2015 the
number of houscholds devoting 3%
o minre of thelr income to water and
wastewster had more than doubled
10 6.8 pillion hooscholds,

Those i the water industry have
greatly increased cheir understanding
of the affordability of water services
to lowerincoms customers. Those
efforts, however, have not stopped
the costs of water services from con
tinping to increase faster than
incomes. H thay trend continues, it
can be expecred that lowerdncome
households will have even mare dif-
foulry paying their water and waste-
warer bills in full and on time, Con-
seguently, water and wastewarer
piitities will need to remaim vigilant
i controlling costs, continge to evale
wate the need for {and effecriveness
of} affordability programs, and
assess the adequacy of their cus-
mmer service operations.
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