WHAT IS THE VALUE OF WATER?
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I. What is the issue?

A 25-ounce bottle of Perrier mineral water costs $1.991 & (G KS [ dzy Ra & dzLJSNX I NJ S
Highland Park neighborhood. The same amount of tap water in one of the nearby homes costs
about five one-hundredths of a cent.

And billions of gallons of Mississippi River water flow through the Prairie Island and Monticello
nuclear power plants, performing a critical function, cooling the planta €bkectric generating
apparatus. But the water costs Xcel Energy> U KS LJ lonfy 82605000 2 y@af foristhte
permits.

The Mississippi flow has great value, but little cost, for the utility and its customers. Similarly,
the river is priceless, but cost-free, for the anglers, boaters and sight-seers who flock to the
Mississippi for recreation every day of the year.

How should we value water? In public policy decisions, when costs and benefits are weighed,
what value should we attach to the services we receive from wetlands that protect us from
floods and filter our groundwater? Are we putting enough value on the aesthetics, heritage and
recreational uses of the lakes that make Minnesota the land of 10,000 ¢ actually about 12,200 ¢
lakes? And, when we set prices for water usage, should we charge dramatically more for
ground water than for surface water?

Determining the value of water, as opposed to setting its price, is a complex issue that is
heavily influenced by the values one espouses, as well as the assumptions one makes about the
future supply of water and the demands likely to be made on that supply.

In the most comprehensive study made of the value of water in Minnesota, the state
Department of Natural Red 2 dzZNOS & YR (KS ! YABGSNAAGE 2F aAyys
Research Institute concluded 20 years ago:

G ¢ KS LISNDS LI A 2 yatdi-fich hias resukey iy SripRdercy. Quréivers
and streams always have water; our wells never go dry. The only price you pay for water
is the cost of the pumps and pipes to deliver it; the water itself is freed*¢

The same study concluded that ground water, on per-unit basis, was vastly more valuable ¢
12.8 times ¢ than surface waters in terms of the economic activity and jobs they produced.

Il. How can we, and how should we, think about the value of water?

In 1992, delegates to the United Nations-sponsored International Conference on Water and the
Environment in Dublin issued a declaration stating that water should be managed as an

Page 1 of 6



SO2y2YAO NB&aA2dzNOS> o6dzi GKIFG LINANOAY3I aK2dzZ R | €
dependence on water:

G2 GSNIKFa +y SO2y2YAO @LtdzS Ay it AGa O2
economic good. Within this principle, it is vital to recognize first the basic right of all

human beings to have access to clean water and sanitation at an affordable price. Past

failure to recognize the economic value of water has led to wasteful and

environmentally damaging uses of the resource. Managing water as an economic good

is an important way of achieving efficient and equitable use, and of encouraging
O2yaSNBI GA2Y YR LINRGSOGA2Y 2F 41 (1SNJ NBa2dz

Some people have advocated greater primacy for the rights of human beings to clean and safe
water in any effort to put a monetary value on water. For example, two authors, Maude Barlow
and Tony Clark, wrote:

XO0COKS 9FNIKQa FTNBaK gl iSN) oStz2y3a G2
be treated as a private commodity to be bought, @ 2 f RX | YR (NI} RSR

global fresh water supply is a shared legacy, a public trust, and a fundamental human
NAIKGS FYR GKSNBTF2NB | 02ttt SOGABS NBaLRyaa
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agricultural and resource economics at the University of California, Berkeley, offers a very good
primer on the economic principles of market price and economic value, public vs. private goods,
and estimating value in the absence of a market ¢ all factors that affect the valuation of water.®

I FyYySYFyyQa LI LJISNI RSAaONARO6Sa GKS aLISOALFf NetS
establishing the framework for cost-benefit analyses of public policy decisions in the United
States.

In the paper, Hanemann also offers his own view that water is different from other human
necessities, such as food and shelter, and different from other inputs to production, such as
land and capital, and therefore worthy of special consideration in valuation decisions.

Adam Smith, in his The Wealth of Nationgublished in 1776, used water as an example of the
paradox that sometimes exists between price and value in a market economy:

Gb20KAY3I A& Y2NFB itawdl SuEhdze scatckahyyhinggstaiteSNdhingd dzi

can be had in exchange for it. A diamond, on the contrary, has scarce any value in use,

odzi | @SNE 3INBIG ljdzZydAade 2F 2KSNJ 322Ra Y
(Book I, chapter IV)’

According to Hanemann, non-market valuation consists of attributing value to benefits received
or provided, even if there is no market that allows any individual to pay for those benefits. And
| FYSYFYyyYy &l @& Gnafkebvalkatiod ifi tAeNiBitedStates i Aoyely intertwined
with water projects, since these were an important motivation for the development of cost-
OSYSTAU lylftearaos
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In a string of laws and other actions, federal authorities reviewing river and harbor projects
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Hanemann also recounts an effort by the National Park Service in the 1950s to attach an
economic value to its parks, which charged no admission fees and, thus, were non-market
goods. Economist Harold Hotelling suggested the Park Service chart the distances visitors
traveled to the parks and the costs they incurred for travel, lodging and equipment, and then
use those costs as a surrogate for the value of the parks.

G¢KS AyaArAdaKid o0SKAYR (GKS (N} @St 024G YSGK2RZI |
g NR (0 S & Swhilé pedple carfadt Buy nonmarket goods such as clean water or an unspoiled
environment directly, there sometimes exist market goods that serve as a partial surrogate for

the nonmarket good because the enjoyment of these goods is enhanced by, or depends on, the
V2YYFEN] SG JI22RdE

| FYySYFYyyYy a2 RS&AONROSE | & OdarfetighodsinSvifidh S € dzl G A
people are interviewed about how much they would pay to enjoy access to a non-market good,
such as a wilderness environment, or to preserve that access for others.

Federal requirements for environmental impact statements on major projects receiving federal

money solidified a trend toward assigning non-market values to the environment in the 1970s

FYR Wynaz | O0O2NRAY 3 { 219804ithds Yot byey abceptableimt{e 0 A y OS (i
U.S. to perform an economic assessment of a major water project without including some non-

YEN] SO Glrfdad A2y 2F (KS LINBtaSOlQa SYyJANRYYSy

As an example of the impact of such consideration, Hanemann cites the California State Water
wSaz2dzaNOSa /2y iNRE . 2F NRQa wmMddo aptsrew|dlif§ S RSOA
habitat by dramatically reducing the water it took from Sierra Nevada tributaries to the lake.
EO2y2YAaida dzadl iKSIASRIal VRINRLIIZzot AO I22Ré G2
O2YY2RAGASEA F2NJ 6KAOK 2y S irhiSlahitPty oEhérs, aebtiosey S O S
that everyone shares.
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Hanemannconcludesg  § SNJ A4 020K | LINARGF GS | yghsedin LJdzo £ A O
0KS K2YSI Ay | FFOG2NE 2NJF FENXI AG A& | LINR
whether for navigation, for people to enjoy for the view or for recreation, or as aquatic habitat,

AG A& FdzyOlA2y Ay A | & stbftheddhéricomfModifier BsetidteddvithO 2 y (i NI &
food, clothing or shelter are private goods and have no public goods aspectXé

lll. What is the price of water?

X6¢CUOUKS LINROSE 6KAOK Y2ald dzzaSNB LI & F2md 61 (SN

itsscarcityvalug ¢ | F yYSYlFYyyYy gNAGS&ad a! aSNAR LI & F2N GKS
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supply infrastructure, but in the US and many other countries, there is no charge for the water
LISNJ aSoé¢

CKFEGQa GKS alFyYS 02y Of dza A 2tgient™dENbt@KRasBurcésénd 0 KS a Ay
GKS | YAGSNEAGE 2F aAyySazal Qa blsardphd: f wSa2 dzND

X0¢0KS aidliSQa 6 GSNI Aa y20 LINBaSyidate aol N
water supplies are almost double what is required f2 NJ LINRE RdzOG A 2y XCNRBY |
of view, water in Minnesota is essentially treated as a free resource. Thus, water will be

used in Minnesota as a substitute for other resources that are not free whenever such
ddzo dGAlGdziA2ya I NB LR2aaArof Soé

State statutes setanannual @ g I (0 SNJ dz& S  LISBENOADNR pedNiB & ériZing afyd
large withdrawal of ground or surface water, but the fees are minimal. There is no charge for
using up to 15 million gallons a year, and the fee for a permit to use a half-billion gallons a year
costs only $3,750.%°

The price of drinking water in Minnesota varies considerably. In 2007, the cost of 7,500 gallons
a month ¢ an estimated average use for a residential household ¢ ranged from $8.38 a month
in Maple Grove to $42.63 a month in East Grand Forks. The price in Minneapolis was $26.77
and $20.48 in St. Paul. All the prices are for water only, and do not include fees for wastewater
or storm water disposal.'

Total water-related costs ¢ for drinking water, sewage treatment and storm water disposal ¢
were $59.60 a month in Minneapolis. On an annual basis, that total fee equals about 1.2
percent of the annual median household income for the state.™? By comparison, water
planners in the World Bank have aimed to keep the cost of water and sanitation projects in
developing countries to a range of 3 to 5 percent of household income, according to
Hanemann.

How has water been valued in Minnesota?

In 1985 through 1987, the Minnesota Department of Natural Resources and the University of
MAYYSaz2iadl Qa bl Gdz2NIf wS&a2dz2NOSa wSaSkNOK LyaidAd
economic value of water in Minnesota. The study, which was hampered by a scarcity of reliable

data on the supply of underground water, looked at water as a contributor to jobs and

economic output in scores of industries across the state.

The study also attempted to calculate the non-market value of water for recreation purposes,
especially fishing. It did not try to put a value on the purely aesthetic or cultural value of
MAYyySazialQa t1F-1Sa8 YR NAJSNAO®

The study relied on water use datafrom1985® L G SEF YAY SR 6 GSNJ a6 A G KRI
FYR NRARGSNAEZI NI UK Shrheitliffereyce ngeantitie MadyirfoladydavateY S R
diverted for pass-through uses such as cooling of electric utilities, rather than only water that
was used up or somehow tainted in the process of being employed.
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Reviewing data from industry and public water systems, the study determined that Minnesota
used about 3.4 million acre-feet of water in 1985. An acre-foot is the amount that would cover
an acre to a depth of one foot ¢ 325,851 gallons. Thus, the 1985 water usage, in gallons, was
about 1.1 trillion gallons. The industrial sectors using the most water were electric utilities, iron
mining and the pulp and paper industry.

By consulting recorded data on river flows, where the data existed, and making rough
FaadzYLJaA2y & Fo62dzi INRdzyR g1 GSNI NBaSNasSas GKS
available water. In a year with normal precipitation, they estimated the state had 22.28 million

acre-feet ¢ about 7 trillion gallons ¢ of potentially available surface water. The estimate for

surface water did not count landlocked lakes or Lake Superior.

Further, the authors assumed that 85 percent of river flows were necessary for fish and wildlife
habitat, recreation, navigation, hydroelectric generation, waste assimilation and sediment
transport. The remaining 15 percent of surface water is about 1.1 trillion gallons.

For a groundwater number, the authors applied multiples to the amount of ground water
actually used and estimated the available groundwater at about 700 billion gallons.

The authors emphasized that better data on both ground and surface water supplies should be
collected.

The study concludedthl & @I 0 SNJ g2dzf R NBYFIAY aSaaSywmAalfte 7
calculated $2,070 per acre-foot as the marginal value of water in a situation in which the

demand was slightly less than supply and the available water had to be allocated among

potential users.

¢tKS &addzRé LINBRAOGSR GKFG | Y2RSN} 0Steé& aSgSNB
Mpn 220aX NBRdAzOS GKS adl-dégé INP&aa SO2y2YAO0 2
$3.1 million.

Based on the output of industries that used ground water, rather than lake or river water, the
studyO2 Yy Of dzZRSR GKI 0 3INRdzyR gl GSNR&a SO2y2YAO0 @ ftd
KFra | KAIKSNI ZFfdzS (2 aAyySazialqQa SO2y2vye (KI
each dollar of output generated by the use of one acre-foot of surface water, $12.80 is

generated fromuseofanacre¥2 23 2F 3INRdzy R g G4 SNIE

¢CKS aiddzReé SadAYlIGSR GKF G &NB Oaldet det®ited €  LIdzNE dzA Y
accounted for direct and indirect spending of $1.7 billion and produced 37,533 jobs.

A 1988-2006 summary of water usage in Minnesota, posted on the DNR Web site, reports
that total water usage in 1988 was 1.1 trillion gallons, the same total the study had cited for
1985. In 2006, the total reported water usage was 1.4 trillion gallons, a 25 percent increase
over 1988 but still well below the available annual water implied in the earlier studyQ a
estimates.
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the DNR examined the sustainability of groundwater and said the question could not be
RSTAYAGAOStEe yasgSNBR 06S0OlFdzaS 2F | afl O] 2F a
AYLI OGa 2F LizYLIAYy3d GKSY®E

'¢KS ljd2dl A2y O2YS& FNRBY G¢KS +1fdzS 2FKRYOSNEZNRA HNND T
of agricultural and resource economics at the University of California, Berkeley. Hanemann attributes the quote to

al NR Iy Stadiedn$he @istory of Economics before 18¥acmillan1973.1 I Yy SY I yy Q& LJ LISNJ A& L
http://are.berkeley.edu/courses/EEP162/spring05/valuewater.pdf.

? Based on estimated average residential water use of 7,500 gallons a month and a charge in St. Paul of $20.48 for

that amount. Source: A 2007 water rate survey published by AE2S, an engineering and environmental services

consulting company based in Grand Forks, ND.

*a¢KS 2 @WBNI2F2  a Ay BAep&tiundEEby the Legidativp Commission on Natural

Resources. Thestudy KA OK A& +2fdzYS L 2F | NBLR Nlisa@llablda®e a2 I G SNJ
DNR library.

‘4 5dzo f A Yy {GF0SYSyl 28 I ASING WIWRY { ®za G2L2ANGIR 2 F SN aaSaay
http://www.unesco.org/water/wwap/facts_figures/valuing_water.shtml.

> Maude Barlow and Tony Clark, Blue Gold: The Fightfo 2 LJ / 2 NLJ2 NJ (i S ¢ K SThdiNev?Pless,ii KS 2 2 NI
HanH® [/ AGSR AY 1 FySYlyyQa a¢KS 1 fdzS 2F 21 GSNWE

® Hanemann.

’ Cited by Hanemann.

® Hanemann.

Pa¢KS £l tdzS 2F 21 GSNJ G2 aAyySazil of

% Minnesota Statutes 103G.271.

12007 water rate survey by AE2S.

2 The three-year,2004-H nnc = | GSNI IS F2NJ aAyySazil Qa YSRALY AyO02YS ¢
Bureau. www.census.gov/hhes/www/income/income06/statemhi3.html.

BAlink to a DNR spreadsheet is available at:
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/wateruse.html.
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