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About the Environmental Finance Center Network (EFCN)

The Environmental Finance Center Network (EFCN) is a university-

based organization creating innovative solutions to the difficult how-

to-pay issues of environmental protection and improvement. The 

EFCN works with the public and private sectors to promote 

sustainable environmental solutions while bolstering efforts to 

manage costs.

This program is offered free of charge to all who are interested. The 

Project Team will conduct activities in every state, territory, and the 

Navajo Nation. All small drinking water systems are eligible to 

receive free training and technical assistance. 

The Smart Management for Small Water Systems Program 

What We Offer 
Individualized technical assistance, workshops, small group support, 

webinars, eLearning, online tools & resources.
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Who We Are 

• Environmental Finance Center at University of North Carolina at Chapel Hill

• Southwest Environmental Finance Center

• Syracuse University Environmental Finance Center

• Environmental Finance Center at Wichita State University

• Environmental Finance Center at University of Louisville

• EFC West 

• Great Lakes Environmental Finance Center at Cleveland State University

• New England Environmental Finance Center at University of Southern Maine 
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• Asset Management

• Energy Management Planning

• Financial Management

• Leadership Through Decision-making 

and Communication

• Managing Drought

• Water Loss Reduction

Areas of Expertise

• Collaborating with Neighboring 

Communities

• Multi-funding

• Water Conservation

• Management and Finance 101

• Climate Resiliency

• Workforce Development
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Registrants of this webinar
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Shadi Eskaf

Environmental Finance Center

The University of North Carolina at Chapel Hill

919-962-2785

Eskaf@sog.unc.edu

Achieving Revenue Stability through 

Your Water Rate Structure

mailto:Eskaf@sog.unc.edu
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Consider the annual revenues of a small water and wastewater 
system that has not changed its rates in 7 years (real life example)
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1. Explain how sensitive revenues are to 

demand fluctuations

2. Demonstrate the importance for water 

systems to study and plan for potential 

revenue shortfalls

3. Identify rate structure design options and 

resources to help the water system improve 

its revenue stability

Learning objectives
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Revenues and water use
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Revenue sources for many water systems

Source: Water Research Foundation / EFC whiteboard video “New Business Models for the Water Industry”
https://www.youtube.com/watch?v=2yt1Z0GGEsE

https://www.youtube.com/watch?v=2yt1Z0GGEsE


www.efcnetwork.org

Typical water rate structure

Fixed Base Charge (Minimum Charge)
with or without a consumption allowance

+

Variable Volumetric Charge (determined 

by the water volume billed)
Can be structured in many ways
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Example water rate structure

$20.00/month
Including the first 2,000 gallons/month

+

$5.00 / 1,000 gallons (above 2,000 gallons)
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% water sales revenues coming 

from the variable charges
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More examples

~85%

~82%
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Example from two small towns

Maysville NC

72% variable

28% fixed 

Readsboro VT

24% variable

76% fixed
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Example from two small towns

Maysville NC

$7.50/month    
includes 0 gallons

+ $4.75/1000 gallons 
between 0  – 10k

+ 5.25/1000 gallons 
between 11k – 25k

+ 2 more blocks

Readsboro VT

$38.00/month 
includes 4,000 gallons

+ $9.50/1000 gallons 
above 4,000



For many water systems, the majority of 
revenues are generated from the volumetric 
charges, which are dependent on water use
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Expenses

Variable

Chemicals

Power

Water purchase

Perhaps small 

portion of 

maintenance costs

Fixed

Debt service

Capital projects

Payroll

Billing

Supplies

Lab

Contracts, etc.
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Expenses vs. Revenues
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Even small systems

Actual FY2015

Expenses

9% variable

91% fixed 

Readsboro VT 

Revenues

24% variable

76% fixed



In most costs, as water use decreases, revenues 
will go down faster than costs in the short term
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How much of the revenues are 

truly vulnerable?
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Water Utility Revenue Risk Assessment Tool

• Excel tool (simplified)

• Focus on residential revenues

• Utility inputs own:

– Rate structure details

– Residential customer water use profile

– Weather patterns

– Assumptions on price elasticity 

• Tool estimates the proportion of 

revenues that may be lost due to 

changes in water use patterns due to:

– Rate increase, alone or plus:

– Normal weather pattern changes, or

– One-time, significant and sudden 

conservation effort

Free to download and use at
www.waterrf.org

www.efc.sog.unc.edu

http://www.efc.sog.unc.edu/
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AWE Sales Forecasting and Rate Model

Available for 
Alliance for Water Efficiency members

http://www.financingsustainablewater.org/



There are tools available to help you roughly 
assess how much of your revenues may be 

vulnerable to your customer demand changes
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Water use is declining for many systems

Source: EFC Environmental Finance blog post “Even Total Water Demand is on the Decline at Many Utilities”
http://efc.web.unc.edu/2014/04/15/total-water-demand-on-the-decline/

http://efc.web.unc.edu/2014/04/15/total-water-demand-on-the-decline/
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Water use is declining for many systems

Source: EFC Environmental Finance blog post “Even Total Water Demand is on the Decline at Many Utilities”
http://efc.web.unc.edu/2014/04/15/total-water-demand-on-the-decline/

http://efc.web.unc.edu/2014/04/15/total-water-demand-on-the-decline/
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Average water use for public water system customers 

has declined in Montana
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Rockaway et al. explore 

why in their Journal 

AWWA article
(Feb. 2011, 103:2, pages 76-89)

At least average residential 

demand is decreasing

http://www.awwa.org/publications/journal-awwa/abstract/articleid/26837.aspx


Water use is declining for many water systems 
(but not all)
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Seattle’s demand forecasts
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Seattle’s demand forecasts



Strategy #1

Analyze your customers’ (total and average) 
water use patterns to identify long-term trends 

and adjust your water use projections when 
setting budgets and rates



Strategies for revenue stability

1. Improve your financial models

2. Review rates each year

3. Rethink your rate structure design

4. Consider drought surcharges

5. Consumption-based rate adjustments

6. Rate stabilization fund / reserves

7. Reduce your non-revenue water

8. Consider a fixed charge based on 
consumption (alternative rate structures)
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Rate structure design strategies

• Increase the fixed base charge

• Increasing block rates can exacerbate 

revenue risk depending on demand profile 

(might consider uniform rates, or carefully 

adjusting block rate structure)

• Use large blocks, full-cost pricing in the 

lower blocks
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Assessed and compared revenue 
risk of 3 utilities with different rate 
structures, climates, customer 
water use patterns, customer 
types.

Applied each other’s rates on own 
customer base to identify 
relationships between revenue risk, 
rates and use.

Listed mitigation strategies.

Examples of affecting revenue stability at 3 

utilities by tweaking rate structures

www.ceres.org
www.efc.sog.unc.edu

http://www.ceres.org/
http://www.efc.sog.unc.edu/
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Alternative rate structure designs
Individualized rate structures, customizing the fixed (base) charge 
based on individual’s water demands.

Described in a whiteboard video 
http://www.waterrf.org/Pages/Projects.aspx?PID=4366

Read more at http://www.efc.sog.unc.edu/project/alternative-water-
pricing-models

http://www.waterrf.org/Pages/Projects.aspx?PID=4366
http://www.efc.sog.unc.edu/project/alternative-water-pricing-models
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PeakSet Base Model

A customer’s base charge 
for next 12 months would 
be individually set based 
on their individual historic 
peak demand

a typical

Graphic: Eskaf, S. et al. (2014). Measuring & Mitigating Water Revenue Variability: Understanding How Pricing Can Advance Conservation without  
Undermining Utilities’ Revenues Goals. Ceres report. www.ceres.org or www.efc.sog.unc.edu

http://www.ceres.org/
http://www.efc.sog.unc.edu/


www.efcnetwork.org

CustomerSelect Rate Model
Individual customers choose and enroll in a “plan” that best works with their 
consumption for the year, and pay a steep overage rate if they use more than the 
plan’s allowance in any month
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• Utility clearly defines its total revenue needs 
(including O&M, debt service, capital reserves, etc.)

• Charge full cost prices, plus refundable “revenue 
stabilization” rates to guarantee revenues (add to 
base charge)

• At end of the year, keep the revenues that are 
needed and then return any excess funds to the 
customers

Dividend Models
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Additional resources
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Designing rate structures that 

support your objectives

Available at:

http://efc.sog.unc.edu/

Guide written 

for system 

managers

http://efc.sog.unc.edu/
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Designing Water Rate 

Structures 

for Conservation & 

Revenue Stability

Mary Tiger

Jeff Hughes

Shadi Eskaf

February 2014

www.efc.sog.unc.edu

http://www.efc.sog.unc.edu/
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More on alternative rates
www.efc.sog.unc.edu

http://www.efc.sog.unc.edu/
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Environmental Finance blog
http://efc.web.unc.edu/

or http://efcnetwork.org/small_systems_blog/

http://efc.web.unc.edu/
http://efcnetwork.org/small_systems_blog/


www.efcnetwork.org

Navigating to Funding Tables

Step 1: efcnetwork.org 
Step 2: Select “Funding Sources by State” under the Resources Tab
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Free direct assistance to small water systems

http://efcnetwork.org/ (Click on Assistance)

Thank you!

Shadi Eskaf

Eskaf@sog.unc.edu

919-962-2785

http://efcnetwork.org/
mailto:Eskaf@sog.unc.edu

