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C
onservation water rate models 
are not producing the revenue 
that they had forecasted in this 
new economy. As a result, 

many utility managers are faced with 
lower-than-expected water demand, 
which, in turn, has created a significant 
reduction in the revenue required to meet 
operational needs. The crisis is the imbal-
ance between revenue stability require-
ments and water conservation objectives. 
The remedy to this serious issue requires 
a broad understanding of the unique fac-
tors that make up a utility’s water 
demand and revenue characteristics. The 
steps required to quantify these factors 
include reviewing possible internal 
adjustments, conducting studies and sce-
nario testing, tracking and monitoring 
trends, developing risk mitigation tools, 
and promoting community education 
and outreach.

THE PENDULUM EFFECT
Each utility has a unique set of factors 

that affect the pendulum swing between 
revenue stability and conservation. These 
factors include rate structures, rates, 
water use polices and expectations, bill-
ing and collections procedures, conserva-
tion programs, financial policies, fiscal 

targets, and approval processes, all of 
which combine to create a complicated 
revenue-generating machine. Revenue 
generation is subject to many changing 
variables. These variables represent a sig-
nificant pressure or force on the overall 
revenue forecast model. The main forces 
on the model include the most common 
goals of revenue stability, equity and 
acceptance among customers, and conser-
vation pricing. In the past decade, conser-
vation rate structures and pricing were 
the prominent forces during a robust 
economy—but now concern over revenue 
stability is beginning to push back. The 
new pendulum swing is occurring because 
water use restrictions, conservation pro-
grams, and conservation rates resulted in 
a sustained lower level of water demand 
and therefore less water sales revenue. 

Less revenue creates financial pressure 
to cut costs or raise rates by reducing or 
delaying improvements and maintenance, 
however, costs may actually increase in 
the future, i.e., pay now or pay even more 
later. Another option is operating the util-
ity in a more financially weakened condi-
tion but this could create a downgrade in 
credit and increase the cost of future bor-
rowing. Other political, legal, and eco-
nomic forces also exist. For example, 
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most approving authorities will not 
allow a utility to increase rates to 
make up for a loss of revenue from 
conservation (Wang et al, 2005).

The historical swing. The pendu-
lum’s original position of revenue 
stability included traditional fixed 
rates when water accounts were 
unmetered and uniform rates were 
applied to all customers. Billing 
systems were not technologically 
advanced, and therefore rate 
designs were very simple. Reve-
nues were predictable because the 
change in the number of customer 
accounts was the main variable. 
Water was cheap and plentiful, 
and everyone seemed happy. The 
pendulum then started to move 
the other direction through the 
forces of water scarcity, the intro-
duction of water meters, and the 
public education about water’s 
true cost, conservation, and new 
rate designs (Wang et al, 2005). 
Uniform rates for residential cus-
tomers shifted to inclining-block 
rate structures, through which 
high-volume water users were 
charged more in an effort to pro-
vide customers with an economic 
incentive to conserve (Raftelis et 
al, 1992). In addition, various new 
conservation rate structures were 
considered to meet the goals of the 
utility (Teodoro, 2002).

In Principles of Water Rates, 
Fees, and Charges, rate-making 
experts cautioned, “From a utility’s 
standpoint, both revenue stability 
and equity are generally enhanced 
as appropriate types of costs are 
recovered through fixed costs. The 
significance of this enhancement 
depends on several variables unique 
to each utility’s customer base and 
overall fiscal tools. Also, it is com-
monly accepted that as a utility 
increases the fixed fee component 
of the rate structure, it decreases, to 
some extent, customers’ ability to 
control the size of their bills. This 
relationship needs to be considered 
as utilities become more active in 
trying to affect demand through 
price signals” (AWWA, 2000).

Cost allocation shifts from fixed-
cost revenue. The reliance on 100% 
fixed rates revenue has shifted to 
only a small percentage of total 
water sales revenue (less than 
20%). Today’s new low monthly 
fixed charge is based on customer-
related costs (billing and customer 
service) and meter charges based 
on size. All other costs, using vari-
ous complicated allocation formu-
las, were tied to volumetric (con-
sumption-based) charges based on 
average consumption. The alloca-
tion of costs (such as debt) to a 
consumption charge significantly 
weakens the financial stability of 
the utility. As noted in Principles 
of Water Rates, Fees, and Charges 
(AWWA, 2000):

The fixed and variable charge for 
cost recovery in a cost-of-service 
water rate analysis is not the same 
as recovering fixed and variable 
costs from an accounting stand-
point. Accountants define fixed 
costs as costs that do not change in 
total as the volume of activity 
changes. Variable costs are costs that 
do change in total as the volume of 
the activity changes. However, in a 
cost-of-service water rate analysis, 
these definitions do not necessarily 
apply. For example, debt service 
incurred for a new treatment plant is 
fixed from an accounting stand-
point, but debt service is also related 
to consumption because the treat-
ment plant treats water that custom-
ers demand. Based on cost causa-
tion, this cost is recovered from a 
consumption charge.

Revenue recovery, as a result, 
became more unstable because it 
was subject to any factor that could 
affect water demand. These factors 
included weather, voluntary or 
mandatory water restrictions, the 
introduction of water-saving 
devices, the consequences of price 
signals that caused customers to 
reduce their water use to maintain 
a consistent household water bud-
get (price elasticity of demand), 

and, ultimately, a downturn in the 
local and national economy.

Affordability creating a push back 
effect. A downturn in the economy 
would typically have had about the 
same effect on water demand as 
soaring prices at the gas pump had 
on residential household budgets, 
and the impact would have only 
been considered short term. Today, 
utilities not only face exposure to 
normal risk factors (e.g., variables 
such as weather, growth, conserva-
tion) in their revenue projections, 
but they also face the added 
destructive ingredient of a decline 
in personal incomes. The decline in 
personal household income, com-
bined with a prolonged downturn 
in the overall economy, has raised 
the issues of utility rates and 
affordability for customers (SUA, 
2010). The question utility manag-
ers and policy-makers at all levels 
of government are struggling with 
is whether rates can be raised to 
pay for operations, capital 
improvements, and replacements 
and still be affordable to customers 
(Baird, 2010).

Additional factors influencing the 
swing. First, most financial forecasts 
assume a level of inflation that 
increases every year. Embedded 
into this assumption is the belief 
that salaries and wages would also 
increase for the community as a 
whole, allowing consumers to keep 
up with inflation and offsetting 
many future rate-affordability con-
cerns. However, the rampant rise in 
unemployment, decrease in con-
sumer confidence, unstable world-
wide financial markets, and large 
US debt have resulted in a signifi-
cant decline in personal household 
income. This decline has prompted 
antitax groups to add ballot mea-
sures that will decrease state and 
local tax burdens. This movement 
has incorporated the same attitude 
toward utility rates as it has 
toward taxes, making it more diffi-
cult to increase rates.

Second, many utilities under-
stand that their access to low-
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interest-rate funding for needed 
capital projects means maintaining 
adequate credit worthiness. Incor-
porated into master bond agree-
ments and other bond documents 
are legal requirements that 
demand a utility adjust rates as 
necessary to run the operation and 
make debt service payments while 
maintaining various financial met-
rics, including a debt-coverage 
ratio (Raftelis, 1993).

The prescribed debt-coverage 
ratio, which ranges from 110 to 
125% of net income (revenue less 
expenses as a percentage of annual 
debt payments), and a targeted min-
imum 25% operating reserves are 
remnants of the older fixed-charged 
revenue assumptions. They have not 
been adjusted to accommodate the 
newer conservation rate structures 
with declining revenues over time or 
the increasing burden of infrastruc-
ture replacement programs. As a 
result, more pressure is applied to 
just increase rates without consider-
ing affordability. These past finan-
cial indicators seemed adequate and 
could even be considered lenient—
especially if growth revenue is 
included in the net income calcula-
tion. Credit agencies and bond 
holders decided to not impose more 
stringent bond ratios because the 
number of utility defaults on debt 
payments was traditionally very 
low. In the past a utility would 
always purchase bond insurance to 
raise the credit score of the issued 
debt to a AAA status, which seemed 
to make up for any underlying 
financial weaknesses resulting from 
the rate structure and revenue 
recovery. However, in the new econ-
omy, this option is less available 
and more expensive (Baird, 2010).

Understanding the laws of motion on 
water demand and revenue generation. 
Each utility is unique, considering 
all of the forces that can affect how 
the pendulum swings. Each utility 
has a different set of officials and 
customers, each of which has his or 
her own perceptions and policy 
interpretations regarding stability, 

equity, and conservation. The com-
monality for utility managers is the 
challenge that each must develop a 
process and a strategy to navigate 
the many policy-related discussions 
that affect a utility. It is a new 
requirement of twenty-first-century 
utility management to be more 
aware of customer service expecta-
tions, more transparent in business 
transactions, and more diligent in 
defense of community water 
requirements in both the short and 
long term (AWWA, 2001).

Utility managers need a collec-
tion of materials to have coherent 
policy discussions. This requires 
data to be gathered and analyzed 
and transformed into a reviewable 
format. These materials can be used 
to explain the potential short- and 
long-term effects of revenues and 
water demand in order to make 
informed policy decisions.

A UTILITY MANAGER’S 
ACTION ITEMS

The steps to gather the informa-
tion required for the internal and 
external policy negotiations fall 
into five major areas: (1) reviewing 
possible internal adjustments, (2) 
conducting studies and scenario 
testing, (3) tracking and monitoring 
trends, (4) developing risk-mitiga-
tion tools, and (5) promoting com-
munity education and outreach.

Review internal budgeting and 
accounting adjustments. Managers 
should make sure all possible opera-
tional and salary costs that contrib-
ute to capital projects are capitalized 
on an annual basis (Gauthier, 2008). 
This correctly moves true capital-
related costs out of the operational 
expense side and improves the over-
all debt-coverage ratio.

Managers need to protect the 
utility’s human capital (Westerhoff 
et al, 1998). As Chesnutt and col-
leagues noted in 1996, “Some 
water agencies have been forced to 
adopt a defacto coping mechanism 
that lies on the cost side—defer-
ring capital investment, laying off 
personnel, or avoiding expendi-

tures for [preventive] maintenance. 
Such involuntary adjustments can 
disrupt the capability of the water 
utilities to provide reliable, high-
quality water service. Crisis-driven 
cutbacks can be avoided if rate 
design correctly hedges for revenue 
certainty.” 

There may also be flexibility 
renegotiating transfers outside the 
enterprise fund. This would include 
reviewing the cost allocation meth-
odology used to transfer monies 
out of the utility enterprise fund to 
the general fund for municipally 
owned utilities. Also as noted in 
Principles of Water Rates, Fees, and 
Charges, “Transfers from the gen-
eral fund of a government-owned 
utility to fund debt service or 
O&M [operations and mainte-
nance] expenses are not considered 
to be adequately financed, self-sus-
taining enterprises.” 

For a knowable, future one-
time large operational expense—
after checking with external audi-
tors—approved accounting 
treatments could be applied to set 
aside funding today.

Conduct studies and scenario test-
ing. Utilities should issue a request 
for proposal for rate analysis that 
develops a partnership, not just a 
final report. For evaluation pur-
poses compare the experience of 
both the firm and the project lead 
and set the estimated hours of 
effort over a budget year, and 
compare 70% of the total hours of 
the project at the project lead’s 
hourly rate to evaluate the esti-
mated costs. Also, consider a two-
to-three year contract-extension 
provision.

Utilities need to understand 
what it costs to serve each customer 
class as well as the water use char-
acteristics of each customer class 
(AWWA, 2008). Updating a cost-
of-service study is also an impor-
tant activity to do every two to 
three years to ensure that cost allo-
cations are still accurate. As noted 
in Principles of Water Rates, Fees, 
and Charges:
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In designing rates, a utility has 
many objectives to balance. These 
objectives may have distinct implica-
tions on the type of fixed and variable 
charges that a utility develops. A cost-
of-service approach to setting water 
rates allocates costs to each customer 
or customer class based on the theory 
of cost causation. A dual set of fees—
fixed and variable—is an extension of 
this cost causation theory. Cost-of-ser-
vice rate designs often include a fixed 
and a variable charge. The fixed 
charge in a rate design may take many 
forms, but this portion of the custom-
er’s bill will be the same, or fixed, for 
each bill regardless of the amount of 
water the customer uses. Variable 
charges, often referred to as consump-
tion charges, are rates applied against 
the amount of water a customer uses. 
This portion of the customer bill var-
ies with consumption.

Utility managers should review 
the current rate structure and 
design against simulations (scenar-
ios) of different variables (sensitiv-
ity testing) with revenue projections 
as the outcome (Chesnutt, 1996). 
Among Denver-area municipalities 
along the Front Range in Colorado, 
weather alone can change baseline 
revenue projections by 8–12%, as 
experienced in 2009 when very wet 
weather occurred during the irriga-
tion season. Also, higher water 
rates and conservation efforts have 
sent a price signal to consumers 
that has fundamentally shifted the 
start of the noticeable irrigation 
season from April to May/June.

Make sure to model the effects 
of shifting annual debt-service pay-
ments and payroll to the monthly 
fixed-charge amount over time 
while keeping the total annual bill 
level. Pay close attention to the 
effects of the monthly and overall 
annual bill for low-volume users 
and low-income households. Policy 
adjustments to a strict cost-of-ser-
vice ap  proach may be necessary 
based on the overall findings—
especially if low fixed-cost charges 
are driving higher future rate 

increases to mitigate revenue recov-
ery and credit risks. 

Avoid minimum charges in 
which the fixed fee includes an 
allotment of water consumption. 
Utilities often assume that a mini-
mum charge adds to the utility’s 
revenue stability; however, the con-
sumption level is normally set so 
low that there is little benefit 
(AWWA, 2000).

Study the price of elasticity 
demand for your community. An 
important factor in being able to 
manage metered water effectively is 
knowledge of its price elasticity of 
demand. Compare findings with 
nearby agencies and national studies.

Track and monitor trends. Utilities 
should develop a data warehouse 
to analyze and review historical 
trends (10 years) and the relation-
ship of various variables such as 
consumption, weather, conserva-
tion restrictions, growth, and reve-
nue generation by customer class.

Citywide statistics may not offer 
the data required to understand the 
rate impacts to disadvantaged sub-
urbs. It may be helpful to track and 
monitor rate affordability effects as 
a percentage of median household 
income by major demographic areas 
as part of the financial model. An 
analysis of the impacts of subdivid-
ing the residential customer class for 
cost causation and affordability con-
cerns should also be considered. A 
very important aspect of tracking 
and monitoring the potential 
impacts to your credit standing 
includes building a financial ratio 
module as part of a 20-year finan-
cial plan (SUA, 2010).

Develop risk mitigation financial 
policies and tools. It is always helpful 
to include the financial advisor 
when developing risk mitigation 
tools. Consider hiring a qualified 
financial advisor, or at least get a 
second opinion on financial options 
(PFM, 2010). Adopting financial 
policies with minimum and maxi-
mum financial targets helps offer a 
financial framework to operate the 
utility (Westerhoff et al, 1998). 

Risk-mitigation strategies such as a 
rate-stabilization account or possi-
ble bond-defeasement plan are 
short- and long-term strategies to 
mitigate against heavy swings in 
revenue or debt. Consider main-
taining a debt-payment-contingency 
reserve fund equal to an annual 
debt-payment amount, and invest 
this money and use the interest 
income as a long-term revenue 
source. Low-income assistance pro-
grams should be reviewed and ana-
lyzed to consider options to best 
address the weaknesses of the reve-
nue recovery under different mod-
eling scenarios (Water Research 
Foundation, 2010).

Promote community education and 
outreach programs. Utility managers 
should discuss and develop commu-
nity goals on balancing revenue sta-
bility with equity and conservation 
as part of the community outreach 
and conservation programs (Wester-
hoff et al, 2003). Other outreach 
efforts should include: creating a cit-
izen’s advisory group on such long-
term issues as aging infrastructure 
replacement and asset management 
to develop advocates and expertise 
within the community; building a 
relationship with the editorial board 
of your local newspaper by meeting 
on a semiannual basis and discuss-
ing trends, challenges, successes, and 
recommendations; setting up a web 
page for improved communication 
with credit agencies and bond hold-
ers. Customer feedback surveys on 
customer service interactions is also 
an important tool to monitor per-
ceptions for community outreach 
and conservation programs and pol-
icy adjustments (Water Research 
Foundation, 2009).

BEHIND THE RATES
It is all about rates, but the pub-

lished rate schedule that councils 
and boards review and approve and 
that citizens pay is more than just a 
dollar amount. The work and chal-
lenge of learning the complicated 
processes of the business of water 
and the endless political journey of 
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educating citizens stand paramount 
behind the simple table of rates. In 
order to balance the competing and 
changing objectives—like forces on 
the swing of a pendulum—utility 
managers must continue to review, 
revise, and establish policies and 
practices that ensure the sustainabil-
ity and financial stability of the util-
ity enterprise. Managing this con-
tinuing improvement process 
effectively is what will ensure that 
utilities will successfully survive the 
challenges of conservation pricing, 
regionalization and consolidation, 
climate change, new metering tech-
nologies, watershed protection and 
sustainability, coordinated water 
and land use planning, aging infra-
structure renewal and replacement, 
and affordability.

—Gregory M. Baird, greg.m.baird@
agingwaterinfrastructure.org, is 

managing director/chief financial 
officer (CFO) of AWI Consulting 
LLC. Baird has consulted at the 

city, county, and state levels of gov-
ernment and is an active member of 

AWWA (serving on the Rates and 
Charges Committee working on the 
update of Manual M1, Principles of 
Water Rates, Fees, and Charges and 
the Affordability and Conservation 

subcommittees). He is also on the 
Economic Development and Capital 

Planning Committee of the Govern-
ment Finance Officers Association 
(GFOA) for the United States and 
Canada, a member of CGFOA for 

Colorado and the California Society 
of Municipal Finance Officers 

(CSMFO). He is also the rates and 
affordability chair for WIN-Colo-

rado, the state-wide coalition 
formed to address the aging infra-
structure issue. Baird has an MPA 
from Brigham Young University’s 
Marriott School of Management.
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ACE11
Washington, D.C.
June 12–16, 2011

WateReuse Symposium
Washington, D.C.
Sept. 12–15, 2010

Distribution Systems Symposium
& Exposition & Water Security Congress
National Harbor, Md.
Sept. 19–22, 2010

The National Conference on Water
System Optimization
Hershey, Pa.
Oct. 18–20, 2010

Water Quality Technology Conference® 
& Exposition (WQTC)
Savannah, Ga.
Nov. 14–18, 2010

AWWA/WEF Utility Management
Conference
Denver, Colo.
Feb. 8–11, 2011

Customer Service and Information
Management & Technology
Conferences & Exposition
Dallas, Texas
Feb. 27–Mar. 2, 2011

Membrane Technology Conference
& Exposition
Long Beach, Calif.
Mar. 28–31, 2011

FUTURE AWWA EVENTS
Information about the following events is available from AWWA, 6666 W. Quincy Ave., Denver, CO 80235. For information 
regarding event registration, housing, or exhibits, visit AWWA’s website at www.awwa.org, or call 1-800-926-7337.
For program information, contact EducationServices@awwa.org.
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