

















Listof Tables

Variables of Analysis and Measurem ent . ..., 8
Correlation Coefficient - High Efficiency Devices and Income ................. 10

Correlation Coefficient - High Efficiency Devices and Average Household

................................................................................................... 12
Correlation Coefficient - High Efficiency Devices and Owner Occupied...... 14
Correlation Coefficient - High Efficiency Devices and Renter Occupied ..... 16
Cross-Tabulation Water Conservation and Income ..., 21
Cross-Tabulation Water Conservation and Education ..............oooevviiiinns 21
Cross-Tabulation Water Conservation and Household Size..................... 22
Cross-Tabulation Water Conservation and Homeowner vs. Renter........... 22



Figure
Figure
Figure
Figure
Figure

Figure

1

2

3

List of Figures

High Efficiency Devices StUTdY ATea...ooirrrrrri i

High Efficiency Devices and Median Household Income ........................

High Efficiency Devices and Average Household Size............oooooiiiiiinn,

4 High Efficiency Devices and Homeowners who Occupy Home ................

5

6

High Efficiency Devices and Renters Occupied.......oovviiiiiiiiiiiiiiiiiinnn.

Sample Size Formula



Introduction

In the last two decades there has been an initiative in place by State
and local public water agencies to conserve water, particularly in Southern
California where droughtis prevalent in this region. In 2009, California’s
Governorsigned into law the Water Conservation Act of 2009 (often referred
to as SBx7-7 legislation). SBx7-7 requires individual retail water suppliers to
set water conservation targets for 2015 and 2020 to support the State's goal
of reducing urban potable per capita water use 20% by 2020 (WBMWD
2011). It required all water suppliers to increase water use efficiency. The
existence of water conservation programs throughoutthe state has been
obvious. Local, state, and federal governments are eager to implement
water conservation ideas to create sustainable environments (Wu 2009).
However, the meaning of water conservation has changed quite a bit since
the 1930s, at the time water professionals saw the term to mean more on
how to capture water from watersheds and having the ability to store it.
“The emphasis these days, however, seems to be in the area of water
conservation and demand management as exemplified by the August 1998
EPA[U.S.Environmental Protection Agency] Water Conservation Plan
Guidelines (1). These guidelines, Basic, Intermediate and Advanced, contain

recommendations for water systems of all sizes, from small systems serving



Figure 1 High Efficiency Devices Study Area

Pursuing this further, information from the GIS Riverside County
Database and the District was used for this part of the analysis. The U.S.
Census Data was vital in determining certain variables for the study area.
Table 1 shown below describes the variables that were used for this analysis
and the type of measurements for each variable. The U.S. Census block data
presented a clear representation of the demographics in relation to the

quantity of high efficiency devices in the region.



Table 1 Variables of Analysis and M easurement

Variable Name Description of Variable Level of Measurement Unit of Analysis

Income Level Level of Income per Census Block |Ordinal Categorical
Average Household Size |Average Household Size Ordinal Categorical
Owner Occupied Home |Owners who Occupy Home Ordinal Categorical
Renter Occupied Home [Renters who Occupy Home Ordinal Categorical
High Efficiency Devices [Water Conservation Devices Ordinal Categorical

Analysis 1: High Efficiency Devices and Median Household Income by
Census Block

This analysis determines if there is a correlation between median
household income and household owners who use high efficiency devices
within a census block. The theory is that higher income residents within a
particular census block will have more efficiency devices. Thus, decreasing
water consumption within a household. However, to correctly state the null
hypothesis it needs to be posed as such. The more income a person makes

the less likely the individual will spend on high efficiency devices.

First step, extracting the median income household from the U.S.
Census data and use ESRI® ArcG 1S spatial join tool will determine how many
high efficiency devices can be found within each Census Block. The spatial
join tool within ArcGIS transfers the attributes from one feature class to
another feature class, based on the spatial relationship between the features
in the two feature classes (ESRI). The overlaying of the geocoded points on
top of the Census Block polygon can then be accomplished. Second, the

points are categorized by countand proportional symbols are used to display



the high efficiency devices shown in Figure 2. The results gave a count for
each polygon and thus placing this count within a geodatabase. The export

tool was used to extrapolate the count and placed into a spreadsheet.
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Figure 2 High Efficiency Devices and M edian Household Income

The correlation coefficient was then used to calculate the final results. Using
a correlation statistical technique it can show how strong the pair of
variables is related. The outcome demonstrated that there is a strong

correlation between people who have higher incomes and census blocks with



higher efficiency devices. The correlation coefficient showed 0.35, which is
considered a strong relationship as shown Table 2. This null hypothesis is

rejected and makes the analysis a Type | error.

Table 2 Correlation Coefficient - High Efficiency Devices and Income

Count by Census Block Income Correlation
131 89892 0.350327134
44 68410
16 78840
29 66082
0 79955
3 76529
0 65768
27 57823
6 81532
0 78212
0 77825
17 64949
0 42665
61 82830

Analysis 2: High Efficiency Devices and Average Household Size

10

The second analysis requires that the null hypothesis states that there

is no relationship if the household size increases and high efficiency devices

increase in a census block. Similar to the median income household analysis

the information is extracted from the census block table and imported into a

spreadsheet. The overlaying of the geocoded points on top of the Census
Block polygon is then completed. Next, the points are categorized by count

and proportional symbols are used to display the high efficiency devices

related to average household size as shown in Figure 3.
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Figure 3 High Efficiency Devices and Average Household Size

After processing the analysis, the findings found a weak correlation

between average household size and high efficiency devices, as shown in

Table 3. The resultis only 0.13, which does not appear to have any

correlation and accept the null hypothesis with a Type Il error.



Table 3 Correlation Coefficient - High Efficiency Devices and Average Household Size

Count by Census Block AVE HH SZ Correlation
131 2.18 0.136436531
44 2.02
16 1.87
29 2.02

0 2.78
3 2.18
0 2.02
27 2.18
6 2.02
0 2.02
0 1.87
17 2.18
0 2.02
61 2.18

Analysis 3: High Efficiency Devices and Owner Occupied vs.Renter

Occupied

This particular analysis will determine if homeowners are more willing
to purchase high efficiency devices for their primary homes compared to

homes thatare renteroccupied.

First, the analysis will create a null hypothesis stating owners who

12

occupy theirhomes have less high efficiency devices than those who do not

occupy. The correlation results will then be compared to high efficiency

devices and occupied renters.

As in the previous analysis, the homeowner’'s information is extracted

from the census block table and imported into a spreadsheet. The overlaying

of the geocoded points on top of each Census Block polygon is then updated.



The points are categorized by count and proportional symbols are used to
display the high efficiency devices related to owner occupied homes as

shown in Figure 4.
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Figure 4 High Efficiency Devices and Homeowners who Occupy Home

Figure 4 demonstrates that there is a strong correlation between
owner occupied and high efficiency devices. After processing the statistical
analysis it is concluded that the correlation coefficient is 0.34, signifying a

strong relationship and the null hypothesis can be rejected with a Type |
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error, as shown in Table 4. In addition, it is interesting to point out that this

relationship is as strong as the link with income and high efficiency devices.

Table 4 Correlation Coefficient - High Efficiency Devices and Owner Occupied

Count by Census Block Owner Occupied Correlation
131 1037 0.345401786
44 194
16 127
29 369

0 82
3 1037
0 194
27 1037
6 194
0 194
0 127
17 1037
0 194
61 1037

The nextstep is to determine the correlation between high efficiency
devices and homes occupied by renters. The analysis will require the use of
“Renters Occupied Home” information from the census data and compare it
to the high efficiency devices. As in the previous analysis, the renter’s
information is extracted from the census block table and imported into a
spreadsheet. The overlaying of the geocoded points on top of each Census
Block polygon is then updated. The points are categorized by count and
proportional symbols are used to display the high efficiency devices related

to renteroccupied homes as shown in Figure 5.
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Figure 5 High Efficiency Devices and Renters Occupied

Figure 5 demonstrates a strong correlation between renter occupied
homes and high efficiency devices. After processing the statistical analysis, it
can be concluded that a correlation of -0.35 signifies a strong relationship

and the null hypothesis can be reject with a Type I error, as shown in Table

5.
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Table 5 Correlation Coefficient - High Efficiency Devices and Renter Occupied

Count by Census Block Renter Occupied Correlation
131 108 -0.35234106
44 222
16 482
29 328
0 293

3 108
0 222
27 108
6 222
0 222
0 482
17 108
0 222
61 108

Though the analysis shows thatowner occupied and renteroccupied
correlation reject the null hypothesis with a Type | error, this analysis does
not give an indication thatone resultis more reliable than the other.On a
side-by-side comparison, the correlation results are not strong enough to
demonstrate a difference between high efficiency devices and homeowner

vs. renteroccupied.

Part |1

A survey was developed and distributed to approximately 5,000
existing customers within RCW D’s service area. The survey asked a series of
10 questions on a range of water related issues and concerns such as water
supply, high efficiency devices, homeownership vs. renter and basic socio-

demographic information. Each questionnaire took about five minutes to
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complete. The survey was developed and administered using an online
survey tool website called SurveyM onkey®.The survey was to be distributed
in mid-March 2013, however, delays occurred during this process. The
District elected Board of Directors had some concern with the questionnaire.
One Director has concern that two particular questions in the survey seemed
a bit invasive; questions related to income level and education com pletion
seemed too intrusive to the customer’s privacy. The survey was re-evaluated
by the District's Water Conservation staff and clarified to the Board of
Directors that the survey was to be used only forinternal purposes and
fulfilling a research project. One week later the survey received approval by
the Board, however, the distribution of the questionnaire was delayed and
published online the week of March 25,2013 for a response timeframe of

only two weeks (see Appendix C for timeline).

The study used the District's existing customer email distribution list
and system to publish the survey in an effort to achieve a sample result
from the total population of 44,000 existing customers within the District
service area. Ofthe 5,000 customer emails sentout, 358 survey responses

were received, representing a 6.5% response.

A sample formula was used to accurately detect the target population,
as shown in Figure 6. A confidence intervalof £5.16 was achieved and the

confidence level of 95% based on a population of 44,000 was used.
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Z2*(p) ™ (1-p)
S5 =

Where:

£ =Zvalue (e.g. 1.96 for 95% confidence level)

p = percentage picking a choice, expressed as decimal
(.5 used for sample size needed)

¢ = confidence interval. expressed as decimal

(e.g., .04 = 14}

Figure 6 Sample Size Formula

As mentioned, the survey contained 10 questions and was designed to
create a rapport with the respondent. Questions regarding education and
income were placed atthe end of the questionnaire to avoid any withdraw
from the responder. The first five questions dealt with water conservation
concerns and how the responder felt regarding present and future water
supply within the region. The remaining survey questions asked about the

household size, education and income.

Survey answers were coded and entered into Microsoft Excel. For all
guestions, missing values were excluded from the analysis. The first level of
analysis was to generate frequency tables, while the second levelof analysis
evaluated the impacts of four demographic factors such as household size,
education, income and owner vs. renter occupied. These demographic

factors was tested using cross-tabulation tables (Babbie 1992).
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Results

Review of the results from all the analyses done in this study provides
an understanding of the correlation between the use of high efficiency
devices and demographic groups. The results were fragmented into two
parts; one dealing with secondary data and the second part with primary

data (survey responses).

Part |

Analysis | shows a strong correlation between higher income residents
and high efficiency devices found within the census blocks. This is likely due
to a resident’s higher income and available funds in purchasing and
researching such devices. However, what is found in part Il of the survey

results will tell a different story.

Analysis Il did not demonstrate a strong correlation between
household size and high efficiency devices. The expectation of the analysis
was to assume thatlarger household sizes would be more willing to attain
high efficiency devices; however, the demographic data did not support this

hypothesis.

Analysis Il required two correlation results to be compared side-by-
side; homeowners vs. renter occupied. Although the correlation of having

high efficiency devices was strong independently, when compared, it did not
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demonstrate any major differences and thus rejecting the null hypothesis.
However, as mentioned previously this analysis has different results with the
survey information and demonstrate a significance correlation this will be

discussed in the next section.

Part |1

The first level of analysis was to generate frequency tables for each of
the 10 questions from the survey responses (see Appendix D). The second
level of analysis was to evaluate the impacts of four demographic factors
such as household size, education, income and owner vs. renteroccupied.
For most of the cross-tabulation analysis, Question 1 from the survey “How
concerned are you abhout water conservation?”, was used as the independent
variable while the others as the dependent variables with an exception to the
last table dealing with homeowner vs. renter.The reason for using question
1 asan independent variable, it gauges where a responder is more likely to

use a high efficiency device.

Water Conservation and Household Income

Respondents who answered the question about being very concerned
of water conservation almost half (47% ) had an income between $50,000 to
$79,999. However, households that had incomes ranges from $25,000 to

$50,000 and $75,000 to $100,000 had similar percentages for being very
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concerned about water conservation, as shown in Tahle 6. These results
demonstrate that a household income range of $50,000 to $80,000 is more
willing to purchase a high efficiency device than a household making
$100,000 and up. Definitely a different result when comparing the previous
analysis from part I, using the correlation coefficient.

Tahle 6 Cross-Tabulation Water Conservation and Income

- Household Income ~
Water Conservation ~ $0-24,999

$25,000-49,999 $50,000-74,999 $75,000-99,999 $100,000 and up Grand Total
Very Concemed 7.51% 20.95% 17.01% 24.51% 0.00% 100.00%
Somewhat Concemed 0.00% 0.00% 0.00% 351% 96.49% 100.00%
Not Concemed G.00% 0.00% 0.00% 100.00% 0.00% 100.00%
Grand Total 5.81% 16.21% 36.39% 24.77% 16.82% 100.00%

W ater Conservation and Education

Ofrespondents who are very concerned about water conservation,
82% have a high school diploma. The percentage of “very concerned” about
water conservation dropped substantially to 15% for those with some
college education. However, the percentage of those thatare “somewhat
concerned” about water conservation did rise significantly to 78% for
respondents that are college graduates, as shown in Table 7.

Table 7 Cross-Tabulation Water Conservation and Education

Education Level | ~

Water Conservation | ™ Less Than HS HS Diploma Some College College Graduate PostGraduate Grand Total

Very Concerned 2.77% 82.21% 15.02% 0.00% 0.00% 100.00%
Somewhat Concerned 0.00% 0.00% 15.19% 78.48% 6.33% 100.00%
Not Concerned 0.00% 0.00% 100.00% 0.00% 0.00% 100.00%

Grand Total 2.01% 59.60% 19.20% 17.77% 1.43% 100.00%



W ater Conservation and Household Size

Ofrespondents who are very concerned about water conservation,
60% have a household size of one to two people, while, nearly 40% have in

a household size of three to four people, as shown in Tahle 8.

Tahle 8 Cross-Tabulation Water Conservation and Household Size

Household Size ™

Water Conservation ™ 1to 2 3to4 5to10 1landup Grand Total
Very Concerned 60.87% 39.13% 0.00% 0.00% 100.00%
Somewhat Concerned 0.00% 85.07% 13.43% 1.49% 100.00%
Not Concerned 0.00% 100.00% 0.00% 0.00% 100.00%
Grand Total 45.70% 51.34% 2.67% 0.30% 100.00%

W ater Conservation and Owner vs. Renter

Ofrespondents that are homeowners, 100% are very concerned
about water conservation, while only 16% of renters are very concerned, as
shown in Table 9. The results show that homeowners of owner-occupied

homes are more willing to investin their property.

Table 9 Cross-Tabulation Water Conservation and Homeowner vs. Renter

Water Conservation ™

Occupied Home | ™ Very Concerned Somewhat Concerned Not Concerned Grand Total
Owned 100.00% 0.00% 0.00% 100.00%
Renter 16.00% 70.40% 13.60% 100.00%

Grand Total 70.67% 24.58% 4.75% 100.00%



Discussion

Pursuing this further, an important question for domestic water use
within the region is, “What portion of the District’s customers are more
willing to purchase a high efficiency device?” Household income appears to
influence the willingness to spend on these devices. While the middle class
demonstrates a strong support for purchasing these devices, the higher
income households fall short of investing in any type of device. It appears
that higher income customers are more willing to pay higher tiered water

rates for consuming more water,

In the same manner, conservation and education does not seem to
influence higher-educated customers. One might reason thatresidents with
a formaleducation would more likely practice water conservation, although

the study results show otherwise.

Areas for Further Research

The survey results provide an ample amount of new opportunities to
assertnew conservation efforts. Water conservation programs can focus
their resources on certain demographic groups. As an example, the study

found that 85% of respondents whose household size were three to four
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people, were “Somewhat concerned about a water conservation program?”.
These percentages could appeal to a water conservation department and
direct its resources in persuading these demographic groups to hecome
“Very concerned about water conservation”. Perhaps by focusing on certain
demographic groups a trickle-down effect can occur and persuade other

customers to hecoming more conscious of water consum ption.

Conclusion

Municipal water districts increasingly turn to water conservation as
they experience greater difficulty in trying to develop new water supplies.
Most RCWD customers are concerned about water conservation and both
currentand future water supplies. Respondents of the survey were
motivated to conserve water for both future water demands and economic

reasons.

The goalis to focus on key demographic groups and provide available
resources to promote water conservation. This focus will have the trickle
down affect and provide more exposure to other demographic regions. The
results can lead to further understanding towards attitudes on water
conservation. It is in the public interest to have water conservation

programs thatare successful and accessible to all.
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