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(PPIC 2017)

Water affordability generating 
increasing attention

• Water prices    and income 

Discretionary Income = 

(Disposable) Income – water costs 
– costs for other essential needs
• As water costs rise => 

discretionary income falls

• Concerning for the > 13 million 
low-income Californians

Affordable?
• EPA Thresholds: 2% & 4.5%

• United Nations: 3% and 5%

SWRCB (2019)



Water Rates and Income in California (SWRCB 2019)



AB 685 (Eng, 2012). Human right to safe, clean, affordable and accessible drinking water

• 1st state to recognize the human right to safe, clean, affordable, and accessible 
water for human consumption, cooking, and sanitary purposes

SB 200 (Monning, 2019) Safe and Affordable Drinking Water Fund

• Helps local water systems provide safe and reliable drinking water

• Cost = ~ $130 million allocated from Cap and Trade Funds

AB 401 (Dodd, 2015). Low-Income Water Rate Assistance Act

• Consideration of a state-wide Low-Income Water Bill Assistance (W-LIRA) Program
• Eligibility – 200% of FPL ~$49K (similar to CARE program)
• Benefit Type – 20, 35, and 50% discount depending on cost of 12 CCFs

• Similar to California Alternative Rates for Energy (CARE)
• Benefits Distribution – Perhaps county-level (e.g., Calfresh and EBT?)
• Collection – Progressive
• Cost = ~ $600 annually (lots of uncertainty)

Human Right to Water Legislation



• Evaluate how expenditures on water and sewer services within EMWD 
service area compare with the income that its residents have to spend 
on water and other essential services

• Highlight how “water affordability measures” are influenced by...

• what sort of water services are being considered

• what measure of income is being used

• Illustrate how expenditures on water compare to expenditures on other 
essential needs that households confront 

• Reflect on our definition of discretionary income and ask:

What role can changing water costs play in increasing well-being 
among low-income households?

Objectives / Outline



Basic metric: For a particular household “i”, we want to estimate the 
amount of money they spend on water services relative to the 
amount of money they have to spend overall…

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝐸𝐸𝐸𝐸𝐸𝐸𝑊𝑊𝐸𝐸𝐸𝐸𝐸𝐸𝑊𝑊𝐸𝐸𝑊𝑊𝑊𝑊 𝑅𝑅𝑊𝑊𝑊𝑊𝐸𝐸𝑅𝑅 (𝑊𝑊𝐸𝐸𝑅𝑅)𝑖𝑖 =

𝐻𝐻𝑅𝑅𝐸𝐸𝐻𝐻𝑊𝑊𝐻𝑅𝑅𝐻𝐻𝐸𝐸𝑖𝑖 𝐸𝐸𝐸𝐸𝐸𝐸𝑊𝑊𝐸𝐸𝐸𝐸𝐸𝐸𝑊𝑊𝐸𝐸𝑊𝑊𝑊𝑊𝐻𝐻 𝑅𝑅𝐸𝐸 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑊𝑊𝑊𝑊𝑆𝑆𝐸𝐸𝑆𝑆𝑊𝑊𝐻𝐻
𝐻𝐻𝑅𝑅𝐸𝐸𝐻𝐻𝑊𝑊𝐻𝑅𝑅𝐻𝐻𝐸𝐸𝑖𝑖 𝐼𝐼𝐸𝐸𝑆𝑆𝑅𝑅𝐼𝐼𝑊𝑊

Water Expenditure Ratio (WER)

Two Questions Arise:

1. What sort of water services do we want to consider?

2. What sort of income do we want to use…and what can we reasonably 
measure?

x 100



1. Basic Needs (Essential water required for cooking and hygiene)

• 35.66 gpcd (Mack and Wrase, 2017; Gleick 1996; Falkenmark 1991)

• Close to the 6 CCF per household (for household of 4) specified in OEHHA

2. Indoor Water Use

(a) Efficient water use: 55 gpcd (SWRCB 2018; ACWA 2018)

• Close to Teodoro’s suggestion of 50 gpcd

(b) Winter time water use (often a proxy)

3. Full Water Budget Use (Efficient indoor and outdoor)

4. Overall Water Use (What we actually observe people using / choosing) 

⇒ Multiply above by relevant water prices to get water expenditures

⇒ Include sewer services in all

Question 1: What sort of water services do we want to 
consider (i.e., what goes in the numerator)? 



Issue 1:  Difficult to get individual household level income data

Solution 1:  Use Median Household income within “area”

• Often use state, county, or city-level median income

• EMWD Median income (2018): $68,400 

Issue 2: Income can vary significantly within an “area” depending on size of area

Solution 2:  Define MHI by a smaller geographic area that better “summarizes” 
income for a household in a particular area

• Define by a US Census Block Group =>  better represents income

• EMWD has 240 Census Blocks (2018): [$22,210 to $119,464]

Issue 3: What about low-income households? Does MHI at Census Block Group 
represent their challenges clearly?

Solution 3:  Use 20 Percentile Income Level by Block Group (Teodoro, 2018)

Question 2: What sort of income do we want to use…and what 
can we reasonably measure? (i.e., what goes in the denominator)? 





• 2011-2018 Household-level 
monthly billing for single family 
residential customers (SFR) in 
EMWD

=> ~ 138,000 SFR accounts

• Total, indoor, outdoor, and 
excessive water consumption

• Indoor / Outdoor Budgets

• Landscape & household size

• Water tiered-based rates

• Monthly sewer costs

• Other Fees on Bill

• MHI by Census Block Group

=> Unique: HH-level data

Data



Notes:

2011$ (CPI/BLS)

Basic Needs: 35.66 gpcd

Indoor budget: actual 
use ≤ indoor budget of 
55 gpcd

Within budget: actual 
use ≤ overall budget

“Overall” does not 
include sewer costs

What’s 
happened 
with water 
costs in 
EMWD?



What’s 
happened 
with water 
rates in 
EMWD?

Notes:

2011$ (CPI/BLS)
Fixed Budget: Fixed water use 
based on “representative” household 
in 2011:
• 3 household members
• 3000 sq ft landscape
• Conversion Factor = 0.8
• ET = 3.93
% in Budget: % of households at or 
below total budget allocation based 
on water use in July of each year



How do WERs vary over time and type of water service?



How do water expenditures trend over time for SFR households 
in the 20th percentile (PCTL) of income?

MI in 20th

Percentile= 
$46,986 



Basic Needs 
Measure (2018)

• 35.66 gpcd

• WERAVG=1.11%

• 5 SFR (~0.04%) 
accounts > EPA 
Threshold

• Decreases with 
income

=>  District can 
identify vulnerable 
households



Alternative 
Indoor 
Measures

Efficient Indoor
• 55 gpcd
• 69 SFR 

(~0.05%) 
accounts > 
4.5%

Winter Usage
• Mostly indoor 
• 788 (~0.6%) 

SFR accounts > 
4.5%



Alternative 
Overall  
Measures

Budget-Based
• Simulated full 

budget
• 4000 (~3.2%) 

SFR accounts > 
4.5%

Overall
• Actual usage
• 550 (~0.4%) 

SFR accounts > 
4.5%



Issue 1

How do water expenditures in EMWD compare with 
expenditures on other essential services in region?

LA~LA Metropolitan Statistical Area (MSA); West~AL, AZ, CA, Guam, HI, ID, NV, OR, WA



1. Risen, on average, from 2011 to 2018…although not significantly 
Basic Water Needs WER rose from 0.85 to 1.11% of MHI

2. Can be significantly impacted by choice of income measure, and 
vary inversely with income 

Basic Water Needs WER:  District-level MHI Block-group MHI 20th PCTL MHI

0.91% 1.11% 1.48%

3. Are significantly lower than US EPA Affordability Thresholds for 
water and sewer services (4.5%)

4. Comprise a significantly smaller proportion of overall income than 
other essential services

Housing (32%) Transportation (13%) Food (11%) HealthCare (5%)

Key Takeaways re Water Expenditure Ratios in EMWD



• Water is a local issue

• Difficult to draw conclusions for rest of region based on one 
study in one district

• With Household level data => much more precise information / 
estimates

• Income measures matter

• Illustrated how different MHI matter

• But for low-income households, there may be payments received 
=> imperfect measure

• To have substantive impact on societal well-being, want to consider 
full range of essential services and consider where change can have  
appreciable effects

Conclusions / Caveats
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