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Dynamics of household water demand Data Analysis Policy Implications

behavioral dynamics

Existing evidence

Tucson (Agthe et al., 1988):
monthly summer water usage increases by 265 gals. / HH
for each year of residency

Phoenix (Harlan et al., 2009):
HHs use 10% more water with every 5 years of residency

Reasons?
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behavioral dynamics

How can demand for outdoor irrigation change over time?

Learning rules and regulations (R)

Adjustment to local social norms for watering, landscaping (N)
moral suasion / moral licensing

Change in landscaping preferences, technology (LOR)
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descriptives

Data

• daily metering, 63 consecutive days in summer 2008

• 13,062 HHS (with at least 3 full weeks)

• 68,796 HH-weeks

• 325 neighborhoods (subdivisions)
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0
50

0
10

00
15

00

ne
w

 c
us

to
m

er
s

1975 1980 1985 1990 1995 2000 2005 2010

Year starting as customers with TMWA

Number of new customers by year of service initiation with TMWA

6 / 17



Dynamics of household water demand Data Analysis Policy Implications

descriptives

1
2

3
4

5
6

7
8

9
10

11
12

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly use by LOR (1,000 gallons)

7 / 17



Dynamics of household water demand Data Analysis Policy Implications

descriptives

7
7.

5
8

8.
5

9
9.

5

lo
g 

ga
llo

ns

0100200300400

LOR (months)

Average weekly use by LOR (log gallons)

8 / 17



Dynamics of household water demand Data Analysis Policy Implications

descriptives

summer

1
2

3
4

5
6

7
8

9
10

11
12

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly use by LOR (1,000 gallons)

winter

1
2

3

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly winter use by LOR (1,000 gallons)

9 / 17



Dynamics of household water demand Data Analysis Policy Implications

descriptives

summer

1
2

3
4

5
6

7
8

9
10

11
12

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly use by LOR (1,000 gallons)

winter

1
2

3

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly winter use by LOR (1,000 gallons)

9 / 17



Dynamics of household water demand Data Analysis Policy Implications

descriptives

summer

1
2

3
4

5
6

7
8

9
10

11
12

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly use by LOR (1,000 gallons)

winter

1
2

3

10
00

 g
al

lo
ns

0100200300400

LOR (months)

Average weekly winter use by LOR (1,000 gallons)

9 / 17



Dynamics of household water demand Data Analysis Policy Implications

key variables

Compliance with Regulations

R = 0/1 indicator (1= irrigate on all their assigned days)
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key variables

Social Norms

N = weekly use (1000 gals.) by all other neighbors within 50 yds

Neighbors

Average number of households std min max

Neighborhoods 40 109 1 1,536
Within 50 yards 4 2 1 24
Within 100 yards 13 8 1 58
Within 200 yards 40 23 1 122
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econometrics

Model Highlights

• Panel data model

• Neighborhood fixed effects

• HH random effects

• Standard errors clustered at HH level
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econometrics

Results

(1) (2) (3)

N (50 yards) N (100 yards) N (200 yards)

lnLOR (log months) 0.049*** 0.033** 0.031**
(0.013) (0.014) (0.015)

N (1,000 gallons) 0.020** 0.009 0.013
(0.010) (0.010) (0.013)

R 0.443*** 0.440*** 0.441***
(0.024) (0.023) (0.023)

N-lnLOR -0.001 0.002 0.002
(0.002) (0.002) (0.003)

R-lnLOR -0.020*** -0.019*** -0.019***
(0.005) (0.005) (0.005)
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econometrics

LOR:

• weekly use increases by 0.3-0.5% with each month of residency

N:

• own-use relates positively to (close) neighbors’ use

• up 2% for every 1000 gallons used by others

• neighbors’ effect robust to LOR

• disappears for winter use

R:

• “rigidity penalty” of 55% for sticking to assigned days

• good news: this decreases over time
(- 0.2% per month of residency)
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forecasting

• smaller proportion of new residents projected for future

• this will increase avg. per-HH consumption

Avg. 2008 weekly use, all HHs (000s) 4.78
Avg. 2008 weekly use, HHs w. LOR ≤ 10 yrs 4.26
Avg 2008 weekly use, HHs w. LOR > 10 yrs 5.04

Total 2032 weekly use, ignoring LOR 1,027
Total 2032 weekly use, accounting for LOR 1,061

Difference 3.3%
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forecasting

• Preferences for landscaping change over time (“more green”)

• Room for spillover effects in outreach (our “N” result)

• “Snapshot” analysis, assumes LOR effect remains stable over
time

• Role of HOAs?

• Where did they move from?
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forecasting

THANK YOU!
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