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he AWWA Research Foundation (AwwaRF) recently revisited its
2000 study of water utility trends in order to track the developments
and challenges that have emerged over the past five years. This
article is the second in a series presenting the findings of the pro-
ject, “An Update of the Strategic Assessment of the Future of Water

Utilities.” (The first article, Ten Primary Trends and Their Implications for
Water Utilities, appeared in the July 2005 issue of Journal AWWA).

To launch the update, project team members prepared a detailed issue paper
on trends. The paper was designed to serve as a briefing document for par-
ticipants of the Futures Workshop held Nov. 30–Dec. 1, 2004, in Hunting-
ton Beach, Calif. The purpose of the workshop was to

• assess the significance of the trends,
• develop strategies to help prepare for the future, and
• test those strategies against several future scenarios.
Workshop participants included water professionals from across the

United States, AwwaRF project advisory committee members, and project team
members from McGuire/Malcolm Pirnie and Competitive Advantage Con-
sulting. Together they identified the key trends and developments driving
the increasing application of total water management principles in water
resource development and management. Two of those developments—pop-
ulation growth and climate change—are discussed in this article.
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A full report of this project (#3023) is scheduled for publication later this year or early next year.
Details such as report title, order number, and availability will be provided in this series as soon
as they are available.
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POPULATION DEMOGRAPHICS
WILL CHANGE HOW THE WATER
INDUSTRY OPERATES

US population and demographic
shifts have been identified as major
trends that will affect how the water
industry operates in the next 20
years. The number of people and
their place of residence, age, educa-
tion, and income level are important
factors that water industry leaders
must take into account as they plan
for the future. In addition, water util-
ities must consider the increase in
water demand created by this popu-
lation growth.

Population growth will continue. The
population of the United States is
expected to increase by 50% by the
year 2050, reaching 309 million by
2010, 336 million by 2020, and 419
million by 2050 (Figure 1). Most of
this growth will continue to occur in
the western and southern United States

and in urban areas. As a result, absent
demand management, water demand
will increase most rapidly in these two
regions (Figure 2). It is predicted that
by 2025 the South and West will be
home to nearly two thirds of the
nation’s population. Furthermore, pop-
ulation growth appears to be centered
in areas that currently have water sup-
ply constraints. The US Bureau of
Reclamation has identified 25 west-
ern “hot spots” where water conflicts
are expected over the next 25 years
(Bureau of Reclamation, 2003). The
report cited four primary tools to
address this issue: (1) conservation,
efficiency, and water transfer markets;
(2) collaboration; (3) improved tech-
nology; and (4) removal of institu-
tional barriers and an increase in inter-
agency coordination.

As the US population increases,
so will water utilities’ customer bases.
Expansion of customer bases allows

growing communities to spread rates
across a broader base. However, the
capital programs necessary to pro-
vide facilities to accommodate that
growth will raise water rates signif-
icantly in many communities.
Whereas communities with bur-
geoning populations will have to find
the resources to fund new facilities,
areas with static or shrinking popu-
lations face the challenge of a dimin-
ishing customer base, resulting in a
limited rate capacity to replace aging
water infrastructure.

Accommodating burgeoning pop-
ulations will require adequate hous-
ing and transportation systems, and
this growth will occur in the water-
sheds of many water systems. Utilities
will need to consider the contami-
nant loading from additional human
activity and manage this loading to
minimize deleterious effects on water
quality and treatment. In addition,
development of agricultural land to
accommodate housing may free up
water for urban use and facilitate
water transfers from willing sellers
to buyers, but it will also result in a
shift of contaminant loading from
agricultural contaminants to urban
contaminants.

Customer base is aging. During the
last 50 years, life expectancy in the
United States has steadily increased
(Figure 3), a trend that is expected to
continue into the next century. As a
result, a larger portion of the US
population will be older. The number
of people age 65 and older will begin
to increase rapidly in 2011 when the
first members of the Baby Boomer
generation reach age 65 (Figure 4).
By 2030, the number of Americans
age 65 or older will have more than
doubled to 70 million (one in every
five Americans). In contrast, the
number of people younger than 20 is
expected to increase only slightly,
although the overall number of peo-
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ple age 18 to 64 will continue to in-
crease. The aging populace could be
an important consideration for the
water industry because older people
may be more sensitive to contami-
nants. Also, because many older peo-
ple live on a fixed income, they may
be more resistant to rate increases.
Plus, seniors tend to vote and be
more politically active than younger
generations.

Nation’s ethnic makeup will con-
tinue to shift. Between 1980 and 2000,
the Hispanic population in the United
States more than doubled and this
trend is projected to continue. Over
the next 25 years, most of the na-
tion’s population growth will occur in
the Hispanic population, which is

predicted to increase by 37 million
people, compared with an increase
of just over 13 million people in the
White, non-Hispanic population, 15
million in the Black population, and
12 million in the Asian population.
The ethnicity of the water utility cus-
tomer base will affect what and how
drinking water information (e.g.,
Consumer Confidence Reports) is
disseminated.

Income gap will expand. The level
of water customers’ personal income
will affect the types of houses and
appliances purchased and possibly
the type of landscaping installed.
Along with the cost of water, income
will affect how much water people
buy. Recent trends indicate that the

gap between the rich and poor in the
United States is growing. During the
last two decades, the earnings of
Americans with the highest incomes
have grown faster than those with
the lowest. From 1980 to 2001, the
average income of the top-earning
5% of US households grew from
$66,617 to $260,464 (adjusted for
inflation). During the same period,
the household income of the lowest-
earning 20% of US households
increased by only $5,653. As a result,
utilities may be confronted by an
increasing gap between people who
are willing to pay more for water and
those who will resist rate increases.
Rate structures will need to consider
this disparity and ensure that those
least able to pay can obtain basic
water services at an affordable rate.

Population is becoming more edu-
cated. Recent trends indicate that
US education levels are rising. The
percentage of the population with
college degrees or with some col-
lege education has increased in the
past two decades. College gradu-
ates and people with some college
education grew from 32 to 52%
between 1980 and 2002. During
the same period, the portion of the
population with no high school
degree shrank from 31 to 16%. As
the population becomes more edu-
cated, customers are likely to de-
mand more and better information
from their water utilities.

Knowledge can help utilities man-
age population and demographic
changes. To prepare for future cus-
tomer bases, water utilities must be
familiar with current customers and
their water use. A utility must under-
stand the nature of its community’s
population growth (e.g., land-use
types, density, landscape trends,
income trends) and the way popula-
tion growth will affect current water
use. Recycling and conservation pro-
grams should be a featured aspect of
integrated resource plans for water
utilities contemplating development
of new surface water supplies. These
programs diversify water supply and
help inoculate utilities against criti-
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FIGURE 1  Actual and predicted US population—1900–2050
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cism about the environmental effects
of new water development. Reduc-
ing unaccounted-for water losses will
take on more importance, especially
in communities with deteriorating
infrastructure.

Communication with consumers
will be key. State-of-the-art commu-
nication tools can be used to convey
information to consumers and receive
feedback on community values, water
needs, and willingness to pay. Focus
groups and surveys can help utilities
understand their consumers, and edu-
cation programs can help consumers
understand the intricacies of water
supply and quality challenges. Edu-
cation programs should focus on edu-
cating not only homeowners but also
planners, environmental groups, gov-
ernment officials, and children.

SHIFTS IN CLIMATE REQUIRE
PREPARING FOR THE
UNPREDICTABLE

Climate change has the possibility
to exacerbate the pressures that pop-
ulation growth will cause on water
supplies. Many different climatologi-
cal models are available, all of which
project rising temperatures (Figure 5).

The potential effects of global
warming on the United States are
uncertain and vary by region. For
example, there is no consensus on
how global warming will affect aver-
age annual precipitation. The vari-
ability in annual precipitation is pro-
jected to increase, however, meaning
wet years will be wetter and drought
years will become more severe. Storm
events may be more infrequent but
more intense and may come during
different times of the year than has
been typical. As a result, water infra-
structure, such as dam spillways, may
prove to be underdesigned to deal
with future climate variability.

The warming trend may also re-
sult in snowfall melting earlier, which
will cause stream flows to rise ear-
lier and high flows to dissipate faster.
The water providers most affected
will be those who rely on spring
snowmelt to fill their reservoirs with
a supply for the summer months. If

current reservoir management prac-
tices continue, the water that melts
earlier in the year will be released for
flood control. With less snow melting
in the spring, less water will be avail-
able to capture for municipal use.
Lower summertime stream flows

could affect endangered species
(whose health, in turn, affects water
diversion permitting) as well as in-
crease contaminant loading on water
treatment plants. Utilities may need
to revise their water resource man-
agement practices or consider con-
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tingency plans to deal with the loss of
current water resources.

Many climate-change models pre-
dict higher sea levels as a result of
melting polar ice caps and potentially
increased runoff volumes. The rising
sea levels may increase saltwater
intrusion into coastal groundwater
in some areas. In addition, increased
sea levels could render estuary water
intakes inoperable during certain
tides. Regulatory compliance could
become more of a problem because
of increases in bromide (a disinfection
by-product precursor) attributable
to seawater intrusion and the increase
in source water contaminant con-
centrations attributable to low sum-
mertime stream flow. Changing flow
patterns could also cause turbidity
spikes at intakes of drinking water
treatment plants.

Strategies can help utilities weather
climate change. The strategies for han-
dling climate change are similar to

those for dealing with population
growth. Utilities must understand the
ways in which their water supplies are
vulnerable to changes in precipitation
volume, duration, or timing. This kind
of deep understanding requires careful
assessment and/or modeling of water-
shed precipitation that takes into
account climate models. Such model-
ing is especially important given the
variations in precipitation that local
geologic features can cause. Conduct-
ing sensitivity analyses and contin-
gency planning for water resource loss
are additional ways that utilities can
tackle the uncertainty of climate
change. The implications of climate
change should be expressly considered
in utility integrated resource plans.

Shifting climate holds promises as
well as challenges, however. One
opportunity that few water utilities
have considered is the selling of car-
bon dioxide reduction credits to par-
ticipating nations under the Kyoto

Accord. Conservation programs that
save hot water generate carbon diox-
ide credits that have cash value.

TOTAL WATER MANAGEMENT
HELPS WITH FUTURE CHALLENGES

The trends in population increase
and climate change can be summa-
rized as follows:

• Public water suppliers are being
forced to meet increasing water de-
mands as the US population increases
and more people connect to public
water supply systems. Public water sup-
ply withdrawals more than tripled
between 1950 and 2000 whereas the
US population did not even double
(Figure 6). Public water supply with-
drawals are expected to continue to
increase over the next two decades as
the population continues to grow.

• Climatological influences have
significantly affected water utilities in
recent years and will continue to do
so. Nearly half of the continental
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United States has experienced drought
conditions during the past few years
(Mehan, 2003), which has resulted in
regionalized depletion of short- and
long-term drinking water supplies.
Some researchers believe that much
of the recent western regional growth
occurred during a wetter-than-aver-
age time period. Continuing research
into drought cycles over the past 800
years suggests that the twentieth cen-
tury provided the West with more
water than is “normal” (Johnson &
Murphy, 2004). Thus the amount of
actual drinking water resources avail-
able to utilities in the future may be
significantly less than expected.

New challenges call for new ap-
proaches. Historically, water utilities
have focused water planning efforts
on obtaining additional surface water
or groundwater sources to meet the
increasing demands associated with
population growth and economic
development (AWWA, 1995). These
traditional approaches have been
augmented by conservation pro-
grams, wastewater reclamation, and
development of alternative supplies
(Maddaus & Maddaus, 2001).

Water conservation typically is one
of the first efforts that water utilities
implement to address current or
future water shortages (AWWA,
1995) and can lead to a 10–30%
reduction of per-capita water con-
sumption within 10 to 20 years
(AWWA, 2004; Maddaus & Mad-
daus, 2001). A 30% decrease in water
consumption across the entire United
States would result in a savings of
more than 5 bgd (19 ML/d), equating
to a daily savings of roughly $11 mil-
lion (AWWA, 2004). Furthermore,
these alternative water supplies have
become increasingly viable as the costs
of developing traditional sources of
supply rise and alternative technolo-
gies become cheaper. For example,
the cost of desalination has decreased
in recent years because of advances
in treatment technology (Figure 7).

Managing supply risk by diversi-
fying alternatives has driven the
development of conservation, recy-
cling, conjunctive-use projects, and

brackish and ocean water desalting.
Integrated water resource planning
considers these and other supply
alternatives. Expanding integrated
water resource planning to consider
watershed management, managing
stormwater systems to maximize
water yields, and developing source
water protection programs are hall-
marks of total water management.

Total water management looks at
“the big picture.” AWWA has defined
total water management as the effort

of the “water supply industry to assure
that water resources are managed for
the greatest good of the people and
the environment and that all segments
of society have a voice in the process.”
A goal of total water management is
to address the interrelationships
between all aspects of the “environ-
ment and society on a regional basis
rather than dealing with each issue
discretely and within limited parame-
ters” (AWWA, 1994). Furthermore,
the philosophy of total water man-
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agement recognizes a shift from con-
sidering water as an unlimited re-
source to a limited resource that has
variability in quantity and quality.

Water utilities generally have tended
to manage water-related issues from a
local perspective and with limited inter-
action with other municipal depart-
ments. In the past, there was minimal
need for such interactions, but this is
changing. As population growth and
water supply reliability issues intensify,
managing water resources and growth
to optimize supply, leverage economies
of scale, and manage contaminant
loading in watersheds will likely be-
come more important. For these efforts
to succeed, greater cooperation is
needed between water and wastewater
utilities and the development commu-
nity, regulators, and public institutions.
Building trust and fostering a willing-
ness to cede some authority for the
greater good will be significant chal-
lenges, but they must be achieved in
order to reap the benefits of greater
regional cooperation.

CONCLUSION
During the next 25 years, popula-

tion trends will shift the number, eth-
nicity, and perspectives of water util-
ity customers and will affect the nature
and delivery of information to the util-
ity customer base. In addition, these

trends will necessitate development
of new water supply sources and press
water utilities to plan “bigger” than
they have traditionally planned.

Climate change and weather
cycles that do not follow predictable
patterns will demand that utilities
carefully and thoroughly assess their
water resources and current use.
Models may help water providers
prepare for the uncertainties that will
accompany severe climate change.

Successfully managing population
growth and contaminant loading in
watersheds, achieving economies of
scale, developing new water supplies,
and managing water demands will
require utilities to work cooperatively
with external agencies, regulators, the
environmental community, and the
business community to a much greater
degree than has been the case histor-
ically. Because of these developments,
utility professionals of the future must
be not only skilled managers but also
superb communicators and diplomats.
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