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ABSTRACT

IMPACT OF THE NEW WATER PRICING STRUCTURE AMONG VARYING
RESIDENTIAL ECONOMIC SECTORSIN SARATOGA SPRINGS

By

Elizabeth Brier-Rosenfield and Elizabeth King

The City of SaratogaSprings located in the water-rich northern United States, is
outgrowing its current municipad water source. In an attempt to promote water
congervation, the city has recently replaced thar long-standing residential flat-rate water
pricing structure with a structure based on use. The purpose of this study was to assess
theimpact of SaratogaSpring<Onew water pricing structure on water use and perceptions
of water for residences of varying annud houshold income. Using Geographic
Information Systems Parcel Datafrom 2005, SaratogaSpringsresidents from various
houshold income brackets were randonly selected to participae in asurvey quantifying
individud water bill and water use changes. Theresults of this survey suggest tha while
al economc groupsare experiendng changesin thar water bills with thenew fee
structure, mog have not changed their water use habits in any significant mannea. The
new pricing structure appears to beineffective in its attempt to further water conservation

and/or foder a sense of empowerment within thelowest water consumers.



IMPACT OF THE NEW WATER PRICING STRUCTURE AMONG VARYING
RESIDENTIAL ECONOMIC SECTORSIN SARATOGA SPRINGS
Introduction

Water scarcity isavery real concern ontheglobd level. Estimates of water
scarcity indicate that 41% of the world@ popuktion, or 2.3 billion people, livein river
basins characterized by Quater stressOor frequent water shortages (WRI 2005) A full 1.7
billion of these people live in Ghighly stressedOwater basinswhere problems of local
food produdion and economic development are severe (WRI 2009. Rapidly increasing
water conumption practices are consgdered to belargdy responsble for this growing
scarcity. Between 1990and 1995¢globd water consumption increased six-fold (WRI
2005) This rate continues to increase with the growth of agricultural, indudrial, and
domestic practices.

According to Carmen Revenga senior assodate of the WRI, (hetter management
of water resources is the key to mitigaing water scarcitiesin thefuture and avoiding
further damageto aquatic ecosystemsO(WRI 2009 Theresults of her research indicate
tha amore efficient use of water may drastically expand theviability of thelimited
resources available (WRI 2005) Accordingto Peter Gleick, co-founde and President of
the Pacific Inditute for Studies in Development, Environment, and Security, thepotentia
impact of conservationislarge enoughtha even with popultion growth it could dday or
perhgpseliminate the need for new water sources (Gleick, at. a. 2005)

Themog efficient water conservation measures are those that address the |east
efficient water practices. The Pacific Ingitute determined tha residential water use

accountfor 54% of thetotal water used in urban areas (Gleick, at. al. 2005) This



percentageis even larger in subutban and rural areas. Because resdential use accounts
for alarge percentage of total water use in mog cities, policies aimed directly at reduang
water consumption amongthdr residential users provide many oppatunities for water
congervation. Water rate structures are an important tool policymakers use to encourage
efficient water use. Studies conduded by the Western Resources Advocates (WRA
2004)indicate tha cities with water rate structures Gaccurately reflecting thevalue of
water and the cogs of obtaining new water suppliesOhave lower per capita water use and
are able to maximize thelongevity of existingwater supplies. Well-designed rate
structures encourage water consumption while simultaneoudy maintaining affordeble
prices for themodest consumer (WRA 2004.

Water rate structures vary consderably butgenedly fall into oneof four
categories. decreasing block rates, uniform rates, increasing block rates and seasond
rates (WRA 2004) Unde adecreasing block rate structure, the price per unit decreases
as water consumption increases. Convasely, inareasing block rate structures charge
cugomers more per unit as consumptionincreases. A uniform rate structure charges
every cusomer the same rate regardless of the number of units consumed. Seasond
rates genera relay ahighe cog onto the consumer in thesummer than in the winter
(WRA 2004) Seasond rates may use any of the other rate structures in conjundionwith
the seasond variation. Mog of these pricing structures indudeboth a service chageand
aconuumption chage (WRA 2004) A service charge, when implemented, appliesto all
cugomers and does not fluctuate according to consumptionrate. Thisfixed servicefeeis

genedly distributed on eithe amonthly or annud basis (WRA 2004) A consumption



chargeis smply theamountan individud endsup paying (regardless of the structure
used) for each unit of water consumed.

SaratogaSpringsis nationdly recognized as a center of tourism duein large part
to the presence of horse racing, the New Y ork Ballet, and the Philadd phia Orchestrain
the summer months  According to the City Coundl Board (2001), it is this (hdance of
economic and sodologica assets that makes SaratogaSpringsan attractive destinaion
with an active, year-roundresidential and busness community.O Recent Census Data
from 2000confirms tha Saratogais a desirable location for new residents. The City@
popuktion hasrisen nearly 10% from 1990levels and is projected to increase nearly
anothe 10%by 2010(CDTA 2004). SaratogaSpringshas shifted to the classification of
an urbanized area as aresult of this recent popuktion growth (CDTA 2004. The City and
County have both undetaken several rigorousdevel opment projects to create additiond
oppotunities for expandonin ther commercial and residential sectors (ZAB 2004.

In additionto its wealth of summer attractions SaratogaSpringshas always been
defined by its natural water resource (NYDEC 199%). AstheCity has expanded and
development increased, however, congderable strain has been placed on the City®
current municipd drinking water source, Loughbery Lake. Concernsove water scarcity
have prompted this city, which has always been attributed with possessing a seemingly
endless water supply, to consgde alterndivesto itsmunicipd drinking water source. Two
potential aternaivesindude Saratogal ake and the Hudson River. While political
congderationsare dowing the determination of afuture water source, politicians
induding Va Keehn aretrying to strengthen conservation initiatives in an attempt to curb

thebroader problem (Leon 2005. Recognizing the viability of prudent water use habits



in both thelongand short term, residents and politicians alike have agreed tha thebest
way to urge consumers to use water more contentioudy is to adjugt the city@ water

pricing structure. Unde the old water pricing structure, Saratoga Springscharged

cugomers according to a decreasing block rate. Environmenta lobby groupswere
understandably concerned with the ideology this rate system corveyed and conequently
applied pressure to the city to change the structure (Jemez y Sangre 2003.

Beginning in early 2004 city residents also began urging City Coundl to adopt
water rates that more fairly reflected water consumption paterns During a City Coundl
Meeting hdd on Junel, 2004, resident Peter Looker urged the Coundl to adoptQairO
water rates by noting the Grivoloususe of waterOexercised by his néghbors (City
Coundl 2004) Commissiona of Public Works, Thomes McTygue echoead Looke®3
grievances in the same meeting encouraging Qesidents of the City to ask ther neighbois
to turn off thar sprinklersOonrainy days (City Coundl 2004) While many participants
recognized the need for a modfied water pricing structure, other meeting participants
were less than enthugastic aboutthe progpect of amore expensgve water bill. Resident
Thilo Ullman for example was strongly oppo®d to any increase in charges, claiming that
it was theresponsbility of the City Coundl Qo provide SaratogaSpringsresidents with
water tha is chesp, abundant, safe, and secureOQ(City Coundl 2004)

Despite varying degrees of dissendon onthetopic, thewater pricing structure was
modified in 2005and presented in the Octobe 2006 water bill. Rather than the existence
of astandad flat rate for thelowest consumers, the new pricing structure was adjused in
such away asto chargecugomersin away tha better reflected ther actud water use.
Specifically, the$2090flat rate was replaced with a $7.00 service charge (City Coundl

2005) Asaresult, cugomers who use between 0 and 2,000 cubic feet of water are now



charged a consumption fee of $8.50, for atotal rate charge of $1550 as oppo®d to the
prior $2090flat rate (City Coundl 2005) As previoudy demongrated, this new
breakdown provides lowest water users with a decrease in thar total water bill.
According to Bill McTygue Director of Utilities, mog residential water cusomers use
between 4,000and 5,000gdlons Nearly all consumerswill therefore experience an
increase in ther water bill (Table 1).

Table 1: Quarterly Billingsfor Residential Customers

Resdential Use Total Charge | Total Charge
(cubic feet) in 2004 in 2005

1,000 $2090 $1550

2,000 $2090 $2400

4,000 $4150 $4750

8,000 $8240 $8780

10,000 $10150 $11050

15,000 $15225 $16225

20,000 $20300 $21400

25,000 $25375 $26575

While noting that it would beimpossible to completely distinguish a commercial
cugomer fromaresdential cugomer, Bill McTygue stated tha thefees would also be
divided into residential and commercia categories (City Coundal 2005) Thefee structure
for thecommercial category was initially designed to charge commercia cusomersin a
continuousand incremental way; however, therate structure was later redesigned to have
descending rates throughouttheindugrial consumption level (City Coundl 2005) Bill

McTygueargue tha thehighest users should not be pendized dispropottionably for



thar water use (City Coundl 2005. Accordingto Thomas McTygue Commissione for
the Department of Public Works, despite thedescending pricing structure still in place for
indugry, thehighe end users will still befacing significant increases in ther water bill
ranging from $350to $2,500 per quater (City Coundl 2005) A key player in the

structural reorganization said it would have been urwise to Qurmn [big busness and locdl

indugries] ontheir back O(Pers. Com. Anonymous2006)

It should be nated tha SaratogaSpringsuses a combined water and sewer bill. The
sewage bill is approximately 2.5 times highe than the water bill. Thediscrepancy
between thetwo taxesis attributed to thefact tha while water isinterndly controlled by
SaratogaSprings sewage and waste are outsourced and managed by SaratogaCounty.
While SaratogaCounty was ranked between 4™ and 6™ for lowest water pricesin New
York State, it was ranked condderably highe (16" to 21%) for sewage and waste in
amog every conumption bracket dueto these externd controls. Theexceptionto the
trend isfoundin the highest indugrial consumption category wherein SaratogaSprings
was ranked 4™ and 5™ for water and sewage/waste water (Black and Veatch 2001)

Thedistribution of wealth in SaratogaSpringsappears to follow a standad bdl-
curve (US Census1999) Approximately 29% of housholdsin SaratogaSpringsmake
less than $25000annudly, 26% make between $25-50,000,20% make between $50
75,000,13% make between 75-100000, and 13% make over $100000(US Cenaus
1999) Consdering the broad distributon of wealth in SaratogaSprings it is highly
likely tha thenew water pricing structure has affected variouseconomnic sectorsin
different ways. The purpo< of this project is to assess the effects of the new water
pricing structure on water use and perceptionsof water among housholds of varying

incomes.



Methods

In order to stratify sampling across variouseconomc sectors, 2005Geographic
Information Systems (GIS) Parcel data was used. From these daa, median houshold
income was determined for each of the City@ 27 block groups Block groupisthe
smallest unit for which for theUS Censustabulates data andis usudly equivalent to one
neghbohood. Houshold income bracket categories were created to groupthe block
groupswith ssimilar household incomes togeher. The houghold income bracket
categories were as follows: $0-$20,000,$20000-$35,000,$35000-$50000,$51 000
$65000,$65000-$80,00, and over $80000

Using Parcel Data from 2005 residential addresses for each income bracket were
also derived. All addresses were entered into an Excel spreadsheet and each cell was
assignad arandomnumber. Each cell was then organized in ascending order according to
its randomy assignad number. Using a pragmetic approach (taking into accounttime per
survey and total time available), 150 completed surveys were consdered to bean
appropriate target (W. Fox, pesond communication, February 27, 2006) Unable to fully
predict respon rate, the spreadshect format allowed as many phonecalls as necessary to
be madein each income bracket withoutlogng therandomnaure of thedaa. Using the
Reverse Address Search on whitepages.com, residential phonenumbers corresponding to
each residential address were then retrieved. The survey was conduded between 9am and
7pmevery day of theweek, to accountfor residents with different schedules. A total of

three attempts were made to contact the houshold bill payer. For every unsuccessful call



attempt in thenonrespon category (bugy line answering machine, no answer, etc) the
type of nonresponge alongwith thetime, dae, and day of the week were recorded.

Thesurvey was designed to indudeboth closed and open-ended questions
(Appendix I). Thesurvey began by assessing participantsOknowedgeof thenew water
pricing structure. If therespondent indicated a confused or limited undestanding of the
new pricing structure, theinterviewer explained or clarified the system@ changeto
enaure that subsequent questionswere answered with a baseline of knowledge
Interviewees were then asked if and how thar water bill changed, ther opinions
regarding the change and whether or how the change has influenced thear views of other
water related issues. Many interviewees were expected to comment onther sewagefee
portion of the combined bill and thuswhile no direct question were asked, comments
were recorded and andyzed when relevant. Thesurvey closed with several demographic
questions All survey question responses were recorded in excel usnga coding system.

Survey respongs were then entered into the andytic software program SPSS.
SPSS was used to condud statistical andyses, manipulate daa, and summarize daa
throughtables and graphs(ITS 2009. Crosstabular andyses were used to assess the
correlationsbetween annud houshold income and reported water bill and water use
change Chi-squae tests were used to assess the strength of therelationship and
determine asymptotic significance values.

A semi-structured, tape-recorded interview was also hdd with a major proponent
and key player in water structure changeto gan amore conaete undestanding of the
new verses theold water pricing structure (Appendix 11). In additionto building a greater

baseline of undestanding aboutthefee structure conve'sion and to acquiring City-level



daaontheaveragewater consumption, theinterview was aso intended to assess the

motivationsbehind thefee structure change

Results
General Distribution

We madeatota of 603 phonecalls as pat of this study. Of the603calls, 147
had disconnected or incorrect numbers. An additiond 233 of these phonecalls were
congdered irrelevant because they were either nonresidential (busnesses), linked to a
fax machine, or reached aresident tha did not pay the Saratogawater bill because of a
well, landlord, or location outside of thecity limits. Out of the233valid phonecalls, a
total of 81 surveyswere completed. Excluding the numbers consgdered irrelevant, the
total respon rate was conequently determined to be 22 5%.

Women condituted 58.0% of therespong group.Theremaining 42.0% were
men. A total of 34.6% of survey participants had completed college and another 44.4%
had obtained a pog-graduae degree. The mean age of survey paticipants was 58; the
median agewas 55. The mean nunbe of pesonspe houghold was 2.5 and the median
was 2. We foundtha a significant number of respondents, 41% reported no changein

thar water bills since theimplementation of the new water pricing structure (Figure 1).
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Figure 1: Reported Water Bill Change for All Respondents
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Themagority of respondents, afull 88%, reported no changein their water use

habits as aresult of thenew water pricing structure. No onereported a significant

increase in his or he water use and only onerespondent reported that his or her water use

had increased slightly since theimplementation of thefee structure. Approximately 11%

of ourrespondent pool reported adecrease in thar water use, whethe dightor

significant, as aresult of the new structure (Figure 2).

Figure 2: Reported Water Use Change for All Respondents

7%
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M Increased Slightly
Decreased Significantly
Decreased Slightly

Income Statusand Suvey Responss

Although81 residents participaed in our survey, only 73% (59 respondants)

agreed to answver the houghold income question. Only 56% (33 out of 59) of those
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respondents who answered the houshold income question actudly fell into thar
designaed GIS income block group. For thisreason, we conduded tha the GIS Parcel
data was an unreliable predictor of median houshold income. We choos dternatively to
use respondentsOreported annud household to andyze the possible relationghips between
economic statusand water bill/use change In the phonesurvey, residents were asked to
select oneof six income ranges. Undea $25000,$26,000-50,000, $51,000-75,000,
$76000-100000, $101,000-200000,and over $200,000.For the purmpos of ourdaa
andysis, respondents were grouped according ther self-reported incomerange Those
who refused to report their houshold income were excluded from our dataset. Eight
respondents (13.6%) were in the Qnde $250000ncome bracket. Six respondents
(102%) were in the (3$26000-50,0000ncome bracket. Fifteen respondents (254%) were
in the 351000-75,0000ncome bracket. Eleven respondents (18.6%) werein the
($76000-100000AGncome bracket. Thirteen respondents (22.0%) were in the (101,000
$200000Gncome bracket. Six respondants (10.2%) were in the Gver $2000008Gncome

bracket (Figure 3).

Figure 3: d: By A N, Bracket

Under $25,000

M $26,000-50,000
$51,000-75,000
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M $101,000-200,000
Over $200,000

Reported Changesin Water Bill
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Roughly the same percentage of respondents in each income bracket reported tha
ther water bills had notchanged. A notable percentage of respondents with annud
incomes of $51000and highe indicated tha they were not sure whether or not ther
water bills had changed. Those indicating a dight or significant decrease in ther bills
were scattered. Participantsin al income bracketsindicated a dightincrease in ther
water bills. Only those participantsin the highest income bracket indicated a significant

increase in ther water bills (Figure 4).

Figure 4: Reported Water Bill Change
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A graph similar to Figure 4 was also created that removed the not sureO
responses. With this groupremoved, arelationship between water bill increase and
income becomes appaent. Asincome increased, the percentage of respondents reporting
an inaease (dight or significant) in ther water bills also increased, with the exception of

the 76-100000group (Figure 5).
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Figure 5: Water Bill Change Without "Not Sure"
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Reported Changesin Water Use

Over
$200,000

Themagority of respondentsin al income brackets indicated that thar water use

habits had not changed as aresult of the new water pricing structure. No oneindicated

tha his or her water use had increased significantly and only onerespondent in the lowest

income bracket indicated tha his or her water use had increased dightly. Respondentsin

five of the six income brackets indicated tha thar water use had decreased dightly or

significantly. Asincome inareased, fewer respondents indicated a decrease in water

consumption habits as aresult of the new water pricing structure. Only onerespondent in

the highest income bracket indicated that they were not sure whether or not thar water

use habits had changed (Figure 6).
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Figure 6: Reported Water Use Change
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We next explored theinfluence tha an increased water bill might have onan
individud @ water use habits. We focused exclusvely at those survey participants
reporting an increase in thar water bills. The overwhdming majority of respondentsin
this groupindicated tha they did notchangethar water use habits despite experiendng
an increase in ther water bills (Figure 7).

6%
6%

Decreased Slightly
M Decreased Significantly
No change

Statistical Tests of Quanitative Data

After completing our survey, we determined tha the sample size was too small to

15



accurately determine statistical significance. A bivariate tabulation fundionwas
performed to assess the statistical significance of reported income and reported water bill
changeChi Squae, thetest of gatistical significance for bivariate tabular andysis was
equd to 29992 The asymptotic significance valuewas 0.225. A bivariate tabulation
fundionwas also performed to assess the statistical significance of reported income and
reported water use change Chi Squae was equd to 27.635 Theasymptotic significance

valuewas determined to be 0.118 (Appendix I11).

Respongs to Qualitative Questions

Thequditative section of our survey congsted of two questions Thefirst
guestion asked paticipants whether or nat the pricing structure had changed ther view of
water. A large percentage of respondentsin all income brackets reported that GhoCtheir
view of water was not atered by the newly implemented system. Every respondent in the
highest economic bracket had a decisive opinionregarding the question posed (Figure 8).
I l = I

M Not Sure

Percentage of Respondents
2

0%

Under 25,000  26,000-50,000 51,000-75,000 76,000-100,000  101,000-  Over 200,000
200,000
Annual Household Income

The second quditative question asked whether therespondent bdieved tha his or

her redudionsin water use would beable to have an influence on thelarger water issues
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in SaratogaSprings A full 50% of therespondents in thelowest income bracket replied
tha they were unaure of thar impact. Mog of therespondents in the highest income
bracket, 85% ,stated that o Cthdr persond water consumption would not affect the
larger water issuesin SaratogaSprings(Figure 9).

Figure 9: Do your water reductions have an influence on the larger water
issue?
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Seami-Structured Interview Data

From our semi-structured interview, we obtained documentation outlining the
new verses theold fee structures. We were also provided with a copy of Black and
Veatch@ 2001New Y ork Water/Wastewater Rate Survey comparing SaratogaSpring<D
old water pricing structure to tha of other countesin New York State. Our interviewee
also explained the main motivationsbehind the structural changewithin the context of
thelarger SaratogaSpringDwater debate. Our interviewee could not provide uswith any
information ontheimpact of the new water pricing structure onresidential consumption
rates nor could he speculate how different econonic sectors may have been affected by
therate change He stated tha the structural change was not controversial and that further

modificationsin therate structure are not expected to take place in the near future.

17



Discussion
Quanttive Analysis

Asreported annud household income increased, a highe percentage of
respondents in each groupreported an increase in thar water bills. This may suggest tha
housholdsof highe economic status consume more water and are consequently
absorbing highe water bill cogs. A notable percentage of respondents with annud
incomes of $51000and highe indicated tha they were not sure whether or not ther
water bills had changed. This might indicate that those who make more money pay less
attention to the cog of thar water bills or consder the cod to benegligible.

Theoverwhdming mgjority of respondentsin all income groupsindicated that
thar water use habits had not changead as aresult of the new water pricing structure. Even
tho=e participants who noticed an inaease in their water bills congstently reported tha
they did notchangether water use habits. These data suggest tha the new fee structure
has donevery little to capture residential consumersCettention or increase residential
cugomersOwater congervation practices. While awell-designed rate structure should
maintain affordable rates for the modest conumer, residents who observe dightly more
wasteful water use practices should be discouraged from doing so by receiving a more
expendve water bill (WRA 2004) Were thenew water pricing structure well-designed,
theresults of thisandysis would suggest tha mog residential cusomersin Saratoga
Springsare Gnodest consumers.O While further studies must be conduded, thereis
reason to beieve that thisis notthe case.

Qualitative Analysis
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There were several trendsand themes evident when andyzing theresponses we
received to our quditative questions Thefirst quditative question asked whether the
new pricing structure had changed therespondentsQview of water. This question resulted
in answers indicating that regardless of annud howsehold income, mog respondentsO
view of water was not atered by the newly implemented system. Another point of
interest was tha every respondent in the highest economic bracket had a decisive opinion
regading the question posed. Themod frequently occurring trend, when andyzing the
respongesto thefirst quditative question, was theidea of water as acommodity. This
theme was appaent in all income brackets. For example, aquotetha ishighy
representative of many of theanswvers we received came froma 23 year-old male in the
unde $25000annud houshold income bracket who said: QVater is a human right
Now it is beng treated as more of a commodity.O

The second quditative question asked whether therespondent bdieved tha his or
her redudionsin water use would beable to have an influence on thelarger water issues
in SaratogaSprings Some interesting trendsto consde are thefact tha 50% of the
respondeantsin thelowest income bracket replied that they were unsure of thar impect.
Conveasely, noonein the highest income bracket appeared to express significant
hesitationin hisor her respon®. Also worth noting is thefact that 85%of the
respondents in the highest income bracket stated that o Cther persond water
conumption would not affect thelarger water issuesin SaratogaSprings

There were many reoccurring themes tha stood out in respong to the second
guditative question but oneof themog interesting was the trend of respondents who

bdieved themselves exempt from persond responsbility. Respondentsin different
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income brackets felt exempt for different reasons In thelower income brackets, many
respondents stated that their water use was pdtry in comparison to Saratoga3 total water
conaumption. Respondentsin the highe income brackets expressed a similar sentiment
butalso indicated tha they had more water-intensve household practices than they cared
to admit. Oneexample of thistrendis evident in thefollowing quae from a 43 year-old
femalein theover $200000annud houshold income bracket who said: QI don® think
my consumption effects thelarger water issuesin SaratogaSpringd because | don®use
much water. | mean, | have a sprinkler system and a pool but | can®cut back onthe
amountof laundy | wash.O With thehighe residential consumers, a disconnestion
seemed to exist between thewater shortage and their water consumption.

Another interesting theme tha stood outin respons to the second quditative
guestion was tha of disesmpowerment. This theme, thoughpresentin al income
brackets, was particularly evidentin theunde $25000annud income bracket. The
lowest income grouprelayed answers that indicated a feeling of exclusonfromthe
decision making process. A respon that is highly representative of this trend came
froma55 year-old in the unde $25000annud income bracket who said: (rhe City
Coundl hasn®even asked us|to paticipate]. | fed like | don®matter. We used to have
town meetingsand now they jus don®ask.O This negdive view is counterintuitive due
to thefact tha thelowest income bracket dispropationaely reported a decrease in thear
water bill asaresult of thenew pricing structure.

Souces of Error

There were several possible sources of error in thisstudy. The GIS Parcel Data

did not very accurately predict the average houshold income of each block group.
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While an essential part of our methodobgy for contacting an equd portion of resdents
from each income bracket, the Parcel data appeared to only correctly predict income hdf
of thetime. The phonesurvey format aso automatically excluded those individuds with
unlisted numbers or those withouttelephoneservice. Thestudy findingsindicate that a
fairly condstent QypeOof person was actudly willingto paticipae in thesurvey at al. A
total of 79.0% of survey participants had completed college and/or gradude school. It is
reasonable to assume tha those having had theresearch experience would be more
indined to participaein astudent survey. Almog a quater of survey paticipants also
refused to answer the houshold income question. Unable to rely onthe GIS Parcel daa,

theincome refusal surveys could nat beinduded in the crosstabular andyses.

Conclusion

Theresults of this study suggest tha the pricing structure has donevery little to
encourage water congrvation amongitsresdential users. A full 88% of our survey
participants reported no changein thar water use habits as a result of the new water
pricing structure. Trendsand themes we oberved in the results of our survey suggest that
there may be areationship between econonic statusand reported water bill change
water use change and water perception. Dueto our small sample size, however, we were
unable to execute statistical teststo determine a correlation between thevariables.
Further studies should be conduded to increase the sample size. Our findingssuggest tha
GIS Parcel Data does not accurately predict annud houshold income. For this reason,

we recommend that future studies rely uponother meansto ascertain this information.
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Because survey participants are often hesitant to report their houshold income, future
studies should accountfor this by generating asignificantly larger sample size. Future
studies should also be conduded after thenew water pricing structure has been in place
for severa billings It is expected tha after repeated billings residents will become more
aware of thenew structure. If theresults of future studies continueto suggest tha the
changesin the structure are not affecting consumption rates, it is advisable tha more

aggressive structural modificationsoccur.
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Appendix |
Residential Customer Survey
Block group:

Phone number:
Date/Time:

Hi, my name is Elizabeth .| am astudent at Skidmore College. For my senior project, | am
conducting afive-minute survey household water bills in Saratoga Springs. Would you be willing to
participate in this brief questionnaire?

Areyou the member of your household responsible for paying the water bill? (Is the person responsible for
paying the water bill available?)

Areyou 18 or older?

(If yes) This survey istreated anonymously but feel free to stop at any time. This survey will take
about 5 minutes to compl ete.

(If no) ! Water bill payer not available
I Water bill payer not 18 or older
I Household not connected to city water system

Thanksfor agreeing to participate in our study. | am going to ask you several questions about yourself. |
would be glad to repeat any questionsthat are unclear. Lets get started.

1. Last year, the city changed the way it charges customers for water. The city used to charge aflat rate and
now charges customers based on the number of gallons consumed. This change occurred in our October
water bill. Areyou familiar with the new way that the city charges for water?

a Y N NS
b. Required further explanation: Y N

c. Areyou in favor of thischangein the way the city charges for water:

Y N NS
2. How has your water bill for this quarter, January 2006, changed from your water bill from January 2005?

I' Increased dlightly

I' Increased significantly
I Decreased dlightly

I Decreased significantly
I' Has not changed

(! Don@know)

(2b) If they mention their sewage bill, record response here:
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3. How would you say your total water use has changed as a result of the new water pricing structure?

I Decreased dlightly

I Decreased significantly
I' Increased dlightly

I Increased significantly
I' Has not changed

Now 1@ like to ask you a couple of general questions.

4. Has the pricing structure changed your view of water? (Prompt: How has the new water pricing structure
changed your view of water issuesin Saratoga Springs?)

5. Do you think your individual reductions in water use have an influence on the larger water issues in
Saratoga Springs? (Prompt: If NoQ then Qvhy not?" If Of esOor MaybeQ then AHow ()

Ok, we are almost done. | have a couple of direct questions.

6. In what year were you born?

7. How many people live in your household?

8. What isyour gender? (Make ajoke).
9. What level of education have you completed? Stop mewhen | get the correct range.
I Secondary

I' High School
I College
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I Post Graduate Degree

10. What is your annual household income? Again, stop me when | get to the correct range.

I Under $25,000

I $26,000 - $50,000
I $51,000- $75,000

I $76,000- $100,000
I $100,000- $200,000
I Over $200,000

I Refuse to Answer

Thank you so much for your time. This information may prove extremely beneficial to future pricing structure policy
implemented in Saratoga Springs.
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Appendix 11

Interview Questionsfor Semi-Structured Interview

1. How hastotal water use changed since theimplementation of the new water pricing
structure? Can you distinguish between commercid/indudrial andresidential categories?
Do you have any breakdowns by categories?

2. Wha was the purpose of the new water pricing structure? Was it intending to reduce
water consumption?If so, was it intended to reduce water consumptionin both residential
and commercial/indudrial categories or wasit aimed primarily at commercial/indudrial
water users?

3. How doyou think different economnic groupsmight be affected by the new water
pricing structure?

4. How controversia was this restructuring?

5. In wha was has the new water pricing structure played into the current water issuesin
SaratogaSprings?

6. Do you anticipae making any further alterationsin thefee structure? Why?

7. How do you expect that total water use will changeunde the new fee structure astime
passes? Wha aboutpublic opinion?

8. Do yousuggest we talk to anyoneelse abouttheimpeacts or influence of the new water
pricing structure?
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Appendix I11:

INCOMEL * WATERBIL Crosstabulation

Count
WATERBIL
decr sig decr sli incr sig incr sli no chnge not sure Total
INCOME1 101-200 1 4 3 5 13
26-50 1 2 3 6
51-75 5 8 2 15
76-100 2 2 6 1 11
ovr 200 1 1 2 2 6
undr 25 1 1 1 5 8
Total 2 4 1 15 27 10 59
Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 29.992 2 25 225
Likelihood Ratio 29.025 25 263
N of Valid Cases 59
a. 33 cells (91.7%) have expected count less than 5. The
minimum expected count is .10.
INCOME1 * WATERUSE Crosstabulation
Count
WATERUSE
decr sig decr sli incr sli no chnge not sure Total
INCOME1 101-200 1 12 13
26-50 1 5 6
51-75 1 14 15
76-100 1 10 11
ovr 200 5 1
undr 25 1 5
Total 3 1 51 1 59
Chi-Square Tests
Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 27.635 2 20 118
Likelihood Ratio 20.601 20 421
N of Valid Cases 59

a. 24 cells (80.0%) have expected count less than 5. The
minimum expected count is .10.
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