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Fresh Water, Fresh Approaches
 All sectors — government, business, utilities, environmental advocates, and consumers 

— need to come together to resolve the world’s emerging crisis in water quality and 
quantity, a fundamental human right and a necessary resource for society as a whole

worldwide lacking such resources, and of the 2.5 
billion who lack improved sanitation, around 10 
million inhabit industrialized nations. Even in the 
United States, where clean water is often taken for 
granted, more than 1.7 million people lack basic 
plumbing facilities. As a result of this deficiency, 
3.4 million people worldwide die each year from 
water-related diseases.

The water challenge, however, is not only a prob-
lem of access. It is also an issue of supply and de-
mand. On the supply side, of the Earth’s 1.4 billion 
cubic kilometers of water, less than 0.1 percent is 
readily available for human use, and even that must 
be shared between people and ecosystems. More-
over, freshwater resources are unevenly distrib-
uted around the world, with tremendous volumes 
locked in icecaps, glaciers, and inaccessible aquifers. 
On the demand side, many of the world’s grow-
ing population centers are found in arid climates. 
By 2025, the number of people living in regions 
plagued by water scarcity is expected to rise from 
1.2 billion to 1.8 billion.

Even where access is not a problem, wise water 
use is an issue that divides the developing and de-
veloped world. While developing countries often 
struggle to gain access to clean water and basic sani-
tation, Americans literally flush their water away. 
On average, Americans use more than 150 gallons 
of water per day, 60 percent of which is used to 
water lawns, wash cars, and for other activities that 
would be considered luxuries in developing coun-

T
 he global consensus is clear: water is both 
essential and at risk. Something must be 
done. Who will take action, and what will 
be done to solve the water problem? As 
the United Nations’ International Decade 

for Action titled “Water for Life” comes to a close 
next year, potential solutions align public and pri-
vate actors for the purpose of sustainable resource 
management.

Water security is a complex arena because wa-
ter is characterized as a natural resource, economic 
commodity, ecosystem issue, and human right. Ev-
ery facet of life, including food, drinking, sanita-
tion, agriculture, industry, energy, and nature itself 
is affected by scarcity and poor water quality. Secur-
ing adequate, clean water, however, is challenged by 
dramatic population growth, climate change, over 
exploitation, pollution, and poor distribution. Ban 
Ki-moon, the UN secretary-general, raised these 
concerns at the 2008 annual World Economic Fo-
rum, where he proclaimed: “Water security is not 
an issue of rich or poor, North or South. . . . And 
yet there is still enough water for all of us if we keep 
it clean, use it more wisely, and share it fairly. . . . 
Governments must engage — and lead. But we also 
need private enterprise.”

Despite the secretary-general’s optimism, the 
global state of water makes accessing, sharing, and 
using water wisely a challenge. Access to clean water 
is primarily, but not exclusively, a problem of devel-
oping countries. Of the nearly 800 million people 
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tries. In sharp contrast, the average European uses 
66 gallons of water per day, while the average Af-
rican family (collectively) uses a mere five gallons.

These dire water statistics make it clear: the ques-
tion is not if there is a water problem, but rather 
how the world will respond.

The private sector is reacting to the challenges 
through a variety of partnerships, innovative tech-
nologies, and creative solutions, many of which are 
both economically beneficial and environmentally 
sustainable. 

Water policy traditionally focused on control-
ling prices but has evolved to cover the environ-
ment, health safety standards, and social objectives. 
Developed countries tend to have more-stringent 
standards for safety and the environment, while de-
veloping countries are often more concerned with 
the more basic objective of providing their citizens 
with this essential resource. In 2003, the UN’s 
“Water for People, Water for Life” report called the 
supply and quality situation a “crisis of governance” 
and attributed the predicament to inadequate and 
fragmented institutions, conflicting interests, and 
unpredictable applications of legal and regulatory 
mechanisms. Despite these shortcomings, the re-
port identified encouraging trends toward manage-
ment reform, including a broadening recognition 
of the need for improved governance and institu-
tional and policy changes.

Regulations across the board are often regarded 
as ineffective, as they are frequently hampered by 
poor management structures and lack monitoring 
provisions and enforcement mechanisms. Govern-
ments are now exploring a variety of policy ap-
proaches to overcome these challenges, and are 
tailoring their activities in relation to their par-
ticular regulatory regimes, levels of organizational 
capacity, and the types of issues their countries 
face.

For example, market-based approaches to water 
governance have been adopted in Chile and Austra-
lia. In the former, water markets were implemented 
in conjunction with the separation of water rights 
from land ownership and the privatization of the 
country’s main water and sanitation utilities. In the 
latter, a water and sanitation tariff incorporates a 
fixed charge, a variable charge according to seasonal 
variation in demand, and a variable charge for over 
consumption. In order to account for inefficiencies 
and simulate competition, an efficient hypothetical 
model company is used as a basis from which to 
set rates.

Faced with severe drought in the mid-1990s, 
the Australian government adopted a market-based 
approach to water governance, in particular, in the 

Murray-Darling agricultural basin, where the gov-
ernment established limits on total water use and 
adopted a comprehensive plan to further manage 
the resource. The government has also encouraged 
water conservation on farms through an infrastruc-
ture program that promotes and funds efficient 
technologies and irrigation improvements. Addi-
tionally, the Australians have devoted considerable 
resources to purchasing water rights from farmers. 
The combination of these policies has served to 
greatly reduce usage and improve the sustainability 
of its supplies. 

In comparison, South Africa and Kenya each 
adopted a human rights–based approach to water 
management. In 1996, South Africa was one of the 
first countries to incorporate a human right to water 
in its constitution. The national government func-
tions as the public trustee, and all water is viewed 
as part of the hydrological cycle. The Department 
of Water Affairs administratively allocates the re-
source, establishes regional water management ar-
eas, and encourages community participation. This 
management style is particularly conducive to the 
country, as regions vary widely in terms of climate, 
geography, and social makeup. 

Kenya adopted the right to water in its consti-
tution in 2010. However, little progress has been 
made toward improved governance. Following a 
visit to Kenya in July, Catarina de Albuquerque, 
the UN special rapporteur on the human right 
to safe drinking water and sanitation, said, “Re-
alizing human rights costs money. Without dedi-
cated budgets for sanitation, water, and hygiene, 
the constitutionally recognized rights to water and 
sanitation will never materialize.” De Albuquer-
que noted the extreme poverty and lack of water 
and sanitation services throughout the country 
and called on the government to invest in solu-
tions and pass the 2014 Water Bill. If passed, the 
Water Bill would respond to the country’s water 
crisis by encouraging local solutions and stake-
holder involvement. 

Proponents of approaches based on both mar-
kets and human rights have suggested that both 
strategies could assist the United States in achiev-
ing a more sustainable form of governance. In this 
country, the federal government leaves policy im-
plementation and regulatory enforcement largely 
to the individual states, especially with regard to 
quantity management and allocation. Congress, 
however, has authorized the Environmental Protec-
tion Agency to enforce federal water quality laws, 
including the Safe Drinking Water Act and the 
Clean Water Act — and promulgate standards and

Continued on Page 30
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S i d e b a r

California Makes Big Splash With Water Law

On September 17, California 
Governor Jerry Brown signed 
three bills that make up the 

Sustainable Groundwater Manage-
ment Act. This crucial outcome re-
sulted from careful development 
and coordination of a nontraditional 
and diverse coalition comprising 
progressive agricultural leaders, 
water managers, tribal leaders, 
environmental justice advocates, 
conservation organizations, busi-
nesses, and labor. These wide-
ranging groups found common 
cause in bringing this most critical 
resource into an intelligent, sustain-
able framework, at a time of severe 
stress on water supplies due to a 
prolonged drought.

During the first half of the 20th 
century, California developed one 
of the most robust water systems in 
the world. With hundreds of reser-
voirs and thousands of miles of ca-
nals, the system was able to move 
water from where it was plentiful to 
where it was needed, as well as to 
store water for use in dry years while 
providing flood protection. The fed-
eral, state, and local projects that 
make up its system helped drive 
the state’s economy to become the 
eighth largest in the world.

However, California has seen a 
steady decline in water supply reli-
ability over the past several decades 
and the system has had unintended 
environmental consequences. The 
now-aging infrastructure is no longer 
capable of supplying even historic 
levels of water in the face of increas-
ing demand. At the same time, the 
state is experiencing greater flood 
peaks and more profound droughts. 

Effective response to the com-
bined challenges of aging infra-
structure, pressing environmental 
needs, and climate change has 
been hampered by fragmentation 
in California’s water administration. 
There are hundreds of manage-
ment and regulatory agencies that 

Lester Snow

directly impact resource availability. 
During the past decade the state 
has worked to incentivize integrated 
water management through grant 
programs. This effort has resulted 
in increased regional cooperation, 
greater attention to demand man-
agement and supply diversification, 
and modest improvement in envi-
ronmental stewardship. 

Even though integrated water 
management has provided addition-
al resiliency to the water system, a 
major gap has persisted relative to 
the portion of the state’s water sup-
ply that derives from groundwater. 
Groundwater overdraft — or, rather, 
the lack of any governance mecha-
nism for preventing it — 
had the potential to derail 
California’s effort to move 
to a more sustainable wa-
ter future. Without any 
statewide standards or re-
porting requirements for 
groundwater, many users 
have been able to simply 
turn on pumps to respond 
to increasing demand or loss of sur-
face supplies. 

This means that nearly 40 per-
cent of the state’s water supply 
in average years — 60 percent in 
drought years — was not integrated 
into the management strategy. The 
result has been decades of deficit 
spending of California’s ground-
water resources. Overdraft has ex-
ceeded a volume equivalent to that 
of Lake Tahoe and has caused a 
dramatic lowering of aquifer levels, 
increased seawater intrusion, in-
frastructure-damaging land subsid-
ence, decreased water quality, and 
higher energy costs.

Since anyone who owned land 
could drill a well and pump at will, 
what resulted was a classic trag-
edy of the commons. It was as if 
there were a shared bank account 
(with water as the currency) against 
which anyone could write a check 

but with no one balancing the ac-
count or making sure that there 
were adequate deposits to cover 
withdrawals. The state’s aquifers — 
collectively its largest reservoir and 
greatest buffer against drought — 
were being rapidly emptied.

After decades of failed attempts 
to bring California groundwater un-
der a rational management struc-
ture, however, this year the focused 
attention created by the third year of 
severe drought offered a new oppor-
tunity. The drought has revealed the 
profound vulnerability of the state’s 
system. It made clear that any prog-
ress made toward resiliency and 
sustainability through integrated 

water management was 
being undermined by un-
controlled groundwater 
depletion. The new water 
act makes several im-
portant steps in revers-
ing this tragedy.

There are two key les-
sons to take from Califor-
nia’s experience. Above 

all, be prepared to take advantage 
of opportunity. There is an old po-
litical saw: “Never let a crisis go to 
waste.” The reality is, however, that 
if you are not prepared, with needed 
policy changes already crafted and 
in-hand, an opportunity-creating 
crisis can result in bad decisions 
that only deepen the problem. Sec-
ond, build diverse coalitions to drive 
change. Take care to bring new 
interests to the table and reward 
them for their participation. 

Everyone has a stake in water 
sustainability. In the midst of  a 
resource crisis, a thoughtful, flex-
ible approach, combined with solid 
preparation and emphasis on inclu-
sivity, has brought California much 
closer to the long-term goal of pro-
tecting that shared stake.

Lester Snow is executive director of the 

California Water Foundation.
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requirements aimed at preventing pollution and 
encouraging drinking water safety. Regardless of 
which approach the federal government embraces, 
the degree to which the nation and its various states 
and agencies can attain some degree of sustainable 
water management and governance will depend, in 
part, on the nation’s ability to properly value fresh-
water resources.

G
lobally, water is underpriced and over-
exploited, and in the future, popula-
tion growth and increased demand 
are expected to outpace supplies. Ac-
cording to the World Economic Fo-

rum Water Initiative’s report “Water Security: The 
Water-Food-Energy-Climate Nexus,” the globe 
will soon find itself in “water bankruptcy” unless 
stakeholders learn to manage water more efficiently 
and sustainably. One of the keys to implementing 
management change is gathering information to ef-
fectively value the resource.

Groups worldwide have studied the economic 
importance of water, including EPA and the World 
Bank. The price of water in the United States and 
other developed nations often does not reflect the 
full value of the resource or account for externali-
ties and opportunity costs. A family in Washing-
ton, D.C., typically uses 120,000 gallons of water 
per year at a cost of about $350; the same amount 
of water in Guatemala City would cost around 
$1,700. The difference in price is largely due to di-
rect and indirect government subsidies, but is also 
impacted by the cost of transporting the water from 
its source to users, total demand, and the cost of 
treatment to remove contaminants.

An artificially low price is detrimental to the 
economy because when consumers — including 
households and industrial and agricultural users 
— pay less than full cost, they have little incen-
tive to conserve. Moreover, individual sector us-
ages directly and indirectly impact demand and 
availability in other sectors, as aptly illustrated by 
the energy-water-food nexus. This nexus considers 
these three critical sectors as part of an intercon-
nected web where individual usage impacts have 
wide-reaching economic effects. These effects are 
particularly troubling because, according to an 
EPA report on “The Importance of Water to the 
U.S. Economy,” the three sectors’ combined us-
age accounts for 94 percent of withdrawals in the 
United States from groundwater, streams, rivers, 
and lakes. In the report, EPA’s Office of Water 
proposed the development of environmental-
economic models using information on flows be-

tween sectors and ecosystems in order to improve 
water valuation and use efficiency. If implement-
ed, the models would require information from 
stakeholders at every level. 

The World Bank is the largest external source 
of financing for water supply and sanitation and 
focuses a significant amount of research on eco-
nomic value. This research is used to bring together 
governments and private actors and assist them in 
sharing information and developing policy to more 
effectively manage and value the globe’s resources. 
In 2010, the World Bank launched the Wealth Ac-
counting and the Valuation of Ecosystem Services 
partnership, known as WAVES, to promote sustain-
able development through natural capital account-
ing. This accounting provides a framework for the 
compilation of data and gives policymakers a more 
complete picture of resource availability and usage 
in order to implement sustainable practices. Natu-
ral capital accounting has existed for some time; 
however, implementation on a larger scale was as-
sisted by the 2012 adoption of the UN Statistical 
Commission’s System of Environmental-Economic 
Accounting. SEEA provides an internationally 
agreed-upon accounting method and together with 
the WAVES partnership has affected the way coun-
tries view their resources and implement policy to 
engage the private sector. 

Effectively pricing water is not limited to incor-
porating the full cost, as governments also need to 
ensure that water is affordable for the poor. This 
regulatory challenge has been addressed by various 
nations. In China, the government introduced a 
tiered pricing structure based on consumption as 
part of its water-pricing reform. The system im-
poses a rate for the lowest tier of use that provides 
a basic quantity of water for consumers. The pro-
gram then charges 1.5 times higher for the second 
tier, and three times higher for the third tier. While 
tiered pricing is often challenging to implement as 
the public acclimates to price increases, over time 
the system can result in more efficient administra-
tion and usage.

Pricing water more effectively, while maintain-
ing its affordability, can lead to better management. 
Continued communication between governments 
and private actors is necessary to cultivate the in-
formation needed to reduce key uncertainties and 
evaluate the economic implications of alternative 
actions. 

Financing water solutions is an essential part of 
water management and should be characterized as 
an investment with far-reaching returns rather than 
as a financial liability. A 2013 UN study on “Wa-
ter for Sustainability: Framing Water Within the 
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Post-2015 Development Agenda” estimated that fi-
nancing the world’s sustainable water development 
needs would require a $1.8 trillion investment over 
the next 20 years, with a return of $3 trillion annu-
ally in benefits to the economy, environment, and 
society as a whole.

Historically, the public sector provided the ma-
jority of financing for water initiatives. Govern-
ments either funded the projects through taxation 
and subsidies or turned to lenders for financing. The 
2013 study warned that these approaches are not 
enough to finance solutions across the globe; gov-
ernments will have to shift policy toward providing 
investment security and options for long-term fi-
nancing. In 2013, the Texas Legislature recognized 
the need for a policy shift in favor of financing by 
creating a water infrastructure fund that offers low-
capital financing and credit enhancements. The 
State Water Implementation Fund is authorized to 
provide low-interest loans, longer repayment terms, 
and other financial assistance to water projects that 
further the state’s water plan.

Private actors are also addressing water issues 
by supplementing governmental activities with in-
novative financing mechanisms. In the UN study, 
forecasters predicted that grassroots efforts, includ-
ing micro-credit lending programs, online crowd-
sourcing, and reinvestment of efficiency savings, 
will be critical for water financing in the future.

A
s the world’s resource problems intensify, 
the water industry is attempting to meet 
the need for innovative solutions. The 
industry has seen an increase in treat-
ment technologies as well as a trend to-

ward monitoring, allocating, and improving man-
agement techniques. 

Tapping in to the world’s historically unusable 
water resources is the focus of wastewater treatment 
and desalination plants. Water treatment plant 
performance is enhanced by developments that 
improve operations. Technology companies, such 
as Siemens, have focused on innovations that pro-
mote efficiency and lower costs. Systems that utilize 
chemicals and waste elimination to reduce the cost 
and size of operations are an important develop-
ment, as they can be implemented at existing plants 
without additional changes.

Wastewater reuse and recycling also are trends 
to watch, especially in drought-stricken areas. In 
San Antonio, Texas, and other arid municipalities, 
wastewater is recycled for irrigation and munici-
pal use. Potable reuse could provide municipali-
ties with a solution for their dwindling drinking 

water supply, and is therefore the greatest area for 
growth. In Orange County, California, microfiltra-
tion, reverse osmosis, and ultraviolet hydrogen per-
oxide treatment programs convert wastewater into 
drinking water. While public approval continues to 
challenge implementation efforts, potable reuse is 
becoming a more viable option as demand increases 
and technology improves.

Furthermore, standard desalination plants are 
being built in many of the world’s water-stressed 
regions. While they offer parched nations hope for 
the future, the plants come with a hefty price tag. 
In addition to high construction costs, the plants 
have high operating costs. Reverse osmosis requires 
considerable amounts of energy to force saltwater 
through membranes, and the electricity used typi-
cally accounts for around a third of operating costs. 
In February, the New York Times published an article 
titled “Water-Cleaning Technology Could Help 
Farmers,” which highlighted the use of solar thermal 
desalination. The article reported that the technol-
ogy might provide a more cost-effective solution for 
removing impurities because it relies on the sun to 
drive compression instead of electricity. One varia-
tion uses solar panels to heat oil that is then piped 
to evaporators to produce steam. The steam is then 
used to condense water and concentrate brine.

Solar thermal desalination is utilized in Califor-
nia and Australia but is a relatively new technology 
compared with the proven reverse osmosis process. 
Reverse osmosis is currently favored in desalination 
plants, as evidenced by the article’s comparison of 
the $30 million federally funded reverse osmosis 
plant that is currently being built in California’s 
Central Valley next to a $1 million solar thermal 
desalination facility. If solar thermal technology 
proves commercially viable for desalination plants, 
it promises to be a more cost-effective and sustain-
able solution to water scarcity and security issues 
plaguing many communities and industries in arid 
regions.

In the quest to better manage water, govern-
ments are also implementing smart networks. The 
networks’ sensors continuously relay usage data. 
Water utilities and customers can then analyze the 
data to minimize water losses, correlate distribution 
to demand, and promote overall efficiency. Smart 
water networks deliver economic and conservation 
benefits to governments and public utilities while 
providing private companies with investment and 
technology development opportunities. Technavio, 
a technology research and advisory company, esti-
mates that the smart water industry will be worth 
$16.3 billion by 2020. Smart networks are being 
rolled out across the United States, and Europe has 
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implemented the “SmartWater4Europe” project to 
bring together water utilities, research centers, and 
technology vendors in the interest of managing wa-
ter more efficiently and effectively.

W
ater issues and financing hurdles 
are also necessitating partnerships 
between private and public actors. 
Forward-thinking firms develop a 
corporate responsibility strategy to 

partner with governments and organizations be-
cause of the economic value of water sustainability, 
not only for their products and bottom line, but 
also for the areas surrounding their operations. 

The UN facilitates public-private partnerships 
through its CEO Water Mandate and its Water Ac-
tion Hub. The mandate advances corporate water 
stewardship with core elements that focus on direct 
operations, supply chain and watershed manage-
ment, collective action, public policy, community 
engagement, and transparency. Under the man-
date, CEOs voluntarily commit their corporations 
to partner with stakeholders, constantly review and 
implement efficient water usage processes, and pro-
vide annual reports on their progress. The hub is 
an online tool developed as part of the mandate. 
It links companies and organizations interested in 
collective water management action with projects 
around the world. 

Not all corporations have developed a compre-
hensive strategy that utilizes private-public part-
nerships. Deloitte’s 2013 “CDP Global Water 
Report” found that many companies prefer to 
focus “within the fence” by reducing water use 
and dependence in their own operations. Deloitte 
surveyed 200 of the world’s largest companies to 
gather feedback on their perceived water risks. Of 
the respondents, 70 percent identified water as a 
substantive business risk, and 63 percent identi-
fied concrete goals for their direct operations. The 
companies’ indirect operational goals were signifi-
cantly less, as only six percent set concrete targets 
or goals for community engagement, four percent 
for supply chain issues, three percent for water-
shed management, one percent for transparency, 
and none have set goals for public policy. The re-
port criticized companies that focus on internal 
efficiency alone as being too narrow in the world’s 
changing physical, regulatory, and social climate, 
and warned that the key to surviving these changes 
is to implement a strategy that involves commu-
nities, supply-chain and watershed management, 
transparency, and public policy. 

Coca-Cola’s water stewardship strategy might 

be instructive as an example for companies seek-
ing to widen their focus and increase longevity. 
Coca-Cola partners with local governments and 
organizations to bring new technology and re-
sources to areas surrounding their manufacturing 
operations. Coca-Cola’s water stewardship report, 
while touting all of their water projects around 
the world, does not keep their motivation a se-
cret: “In addition to the ethical and ecological im-
peratives that drive our water stewardship, we also 
have a vested business interest in conserving and 
improving local water sources.” Coca-Cola takes 
responsibility for water on a larger scale because it 
acknowledges that water is actually in their prod-
ucts; it is needed to manufacture their products; 
and the communities that buy its products and 
provide workers for its operations need access to 
water for their own needs. 

Corporate responsibility has remained largely 
voluntary, though many governments have sought 
to incentivize water efficiency through taxation and 
subsidies. The KPMG 2013 “Green Tax Index” cites 
differing strategies around the globe: Singapore im-
poses a water tariff, water conservation tax, water-
borne fee, and sanitary-appliance fee based on con-
sumption in order to reflect water scarcity in the price 
consumers pay. The Capacity Buy Back program in 
Toronto, Canada, offers cash rebates for commercial 
organizations that conserve water through process 
and equipment changes. Russia has established a 
more-stringent approach to water efficiency in the 
form of a national water tax that varies according to 
usage and river basin of withdrawal. Due to grow-
ing water scarcity and security challenges, it is likely 
that governments around the world will continue to 
utilize their tax codes and other creative options to 
incentivize or mandate corporate water efficiency.

Solving the world’s water problems is a daunting 
task. Projected demand and climate change have 
put the global community on notice of the chal-
lenges ahead, and a variety of stakeholders seem 
committed to changing the way water is managed. 
It is clear that investing in water solutions can pro-
vide economic and social benefits. However, more 
data are needed to effectively value the resource and 
assess the full range of management issues. Policy-
makers, water providers, communities, environ-
mental advocates, and industry are realizing that 
cooperation is not only beneficial to their individ-
ual goals, but also necessary. Technology, corporate 
responsibility, and policies that encourage wise use, 
cooperation, and investments all provide solutions. 
It is only through strategic partnerships and col-
laboration across every sector that the world’s water 
problems will be solved. TEF


