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IntroductionIntroduction

nn Water is unique: the only major factor of Water is unique: the only major factor of 
production without an active marketproduction without an active market

nn Original water laws set rigid rules for water Original water laws set rigid rules for water 
allocation and made exchange difficultallocation and made exchange difficult

nn Nineteenth century policy goals:Nineteenth century policy goals:
nn Agricultural productivityAgricultural productivity
nn Western settlementWestern settlement

nn These goals have been achieved (exceeded?) These goals have been achieved (exceeded?) 



Introduction (Introduction (con’tcon’t))
nn Current issues are very different!Current issues are very different!

nn Conflicts across uses Conflicts across uses 
nn Environmental concernsEnvironmental concerns

nn Economists have suggested that market Economists have suggested that market 
mechanisms can be applied to address these mechanisms can be applied to address these 
concernsconcerns
nn Water allocation marketsWater allocation markets
nn Water quality marketsWater quality markets



Water Allocation MarketsWater Allocation Markets

nn What is normally traded is the What is normally traded is the right to useright to use water, water, 
not water itselfnot water itself

nn Statutory law in almost all states specifies water Statutory law in almost all states specifies water 
as public propertyas public property

nn Types of marketsTypes of markets
nn Permanent transfers of water right (asset markets)Permanent transfers of water right (asset markets)
nn ShortShort--term leases of water right (spot markets)term leases of water right (spot markets)
nn Option agreements (options markets)Option agreements (options markets)



Water Market ActivityWater Market Activity
Trading volume (thousand acreTrading volume (thousand acre--ft), 1999ft), 1999--2003, by state2003, by state

77%77%88%88%76%76%Top 4 states’ shareTop 4 states’ share
8,1408,1409299297,2117,211TotalTotal
1,8761,8761141141,7621,76210 Other States*10 Other States*

3163162422427474ColoradoColorado
1,1991,199322322877877TexasTexas
1,3951,39524241,3711,371ArizonaArizona
3,3543,3542272273,1273,127CaliforniaCalifornia
TotalTotalSaleSaleLeaseLeaseStateState

* ID, KS, MT, NM, NV, OK, OR, UT, WA, WY
Source: Howitt, R. and K. Hansen. 2005. "The Evolving Western Water Markets." Choices 20(1):59-63



Water Market ActivityWater Market Activity

nn Trades are concentrated in a few statesTrades are concentrated in a few states
nn Most common type of trade is from farmer to Most common type of trade is from farmer to 

municipalitymunicipality
nn Markets have redirected some water to new usesMarkets have redirected some water to new uses

nn But traded volume represents only a tiny But traded volume represents only a tiny 
fraction of total water usedfraction of total water used

nn There remains a large gap between the values of There remains a large gap between the values of 
water in agriculture and other useswater in agriculture and other uses



Water Prices by Use TypeWater Prices by Use Type
nn In the Rio Grande Valley of Texas, the estimated In the Rio Grande Valley of Texas, the estimated 

willingness to pay for willingness to pay for permanentpermanent transferstransfers are:are:aa
nn Agriculture:Agriculture: about $1,000/acreabout $1,000/acre--footfoot
nn Municipal:Municipal: about $13,800/acreabout $13,800/acre--foot foot 

nn For the average transaction in the 14 western states, For the average transaction in the 14 western states, 
recent recent annualannual prices paid by different buyers prices paid by different buyers are:are:bb
nn Agriculture:Agriculture: about $20/acreabout $20/acre--foot/yearfoot/year
nn Municipal:Municipal: about $90/acreabout $90/acre--foot/yearfoot/year

a Griffin, R.C. and C. Chang. 1991. “Seasonality in Community Waa Griffin, R.C. and C. Chang. 1991. “Seasonality in Community Water Demand.” ter Demand.” Western Journal of Agricultural Economics 
16(December):20716(December):207--1717

b Brown, T. and A. Michelsen. 2005. “Western Water Markets: Tranb Brown, T. and A. Michelsen. 2005. “Western Water Markets: Transactions, Prices, and Diversity” Presentation at the New sactions, Prices, and Diversity” Presentation at the New 
Mexico Annual Water Conference, Las Cruces, NM.Mexico Annual Water Conference, Las Cruces, NM.



Unrealized Gains from TradingUnrealized Gains from Trading

Agriculture Municipal

Price Price

Water quantity Water quantityQa
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Barriers to Water TradingBarriers to Water Trading

nn Heterogeneity of water rightsHeterogeneity of water rights
nn Riparian:Riparian: right to “reasonable use” of water adjacent right to “reasonable use” of water adjacent 

to landto land
nn Prior appropriated:Prior appropriated: right to use up to a specified right to use up to a specified 

quantity; first in time, first in rightquantity; first in time, first in right
nn Proportional Proportional oror correlative:correlative: right to use a share of right to use a share of 

the total water availablethe total water available



Barriers to Water TradingBarriers to Water Trading

nn Heterogeneity of water rightsHeterogeneity of water rights
nn Transactions costsTransactions costs

nn Administratively Induced Costs (AIC):Administratively Induced Costs (AIC): costs of costs of 
searching for trading partners and negotiating terms searching for trading partners and negotiating terms 
of tradeof trade

nn Policy Induced Costs (PIC):Policy Induced Costs (PIC): costs of obtaining costs of obtaining 
approval for trade; most states require “no harm” to approval for trade; most states require “no harm” to 
third partiesthird parties



Barriers to Water TradingBarriers to Water Trading

nn Heterogeneity of water rightsHeterogeneity of water rights
nn Transactions costsTransactions costs
nn SocioSocio--political costspolitical costs

nn Large scale water trades may disrupt the local Large scale water trades may disrupt the local 
economy and social structure in the region of origin, economy and social structure in the region of origin, 
creating political oppositioncreating political opposition



A Closer Look at Third Party EffectsA Closer Look at Third Party Effects
nn Suppose groundwater irrigator A wishes to buy a Suppose groundwater irrigator A wishes to buy a 

water right from irrigator Bwater right from irrigator B

nn If third parties in the vicinity of A are harmed, If third parties in the vicinity of A are harmed, 
then most states prohibit the transactionthen most states prohibit the transaction

nn More economically efficient procedure: More economically efficient procedure: 
compensate loserscompensate losers

nn Also appropriate to consider the gains near BAlso appropriate to consider the gains near B

A B

Area of impact 
(losses)

Area of impact 
(gains)



Case Study: Colorado Big Case Study: Colorado Big 
Thompson (CBT) MarketThompson (CBT) Market

nn CBT is a federal Bureau of Reclamation project CBT is a federal Bureau of Reclamation project 
in northeastern Coloradoin northeastern Colorado

nn The most active water market in the western The most active water market in the western 
United StatesUnited States

nn Water rights are proportional (homogeneous Water rights are proportional (homogeneous 
product)product)

nn Trading partners can be found through postings Trading partners can be found through postings 
on CBT website, brokers (low AIC)on CBT website, brokers (low AIC)

nn Effects on third parties and return flows are not Effects on third parties and return flows are not 
considered (low PIC)considered (low PIC)



Water Quality MarketsWater Quality Markets

nn Over 30 markets in operation in the U.S.Over 30 markets in operation in the U.S.
nn Typical market involves ‘pointTypical market involves ‘point--nonpointnonpoint’ trading’ trading
nn Point sources can either:Point sources can either:

a)a) install technology to reduce discharges, orinstall technology to reduce discharges, or
b)b) buy water quality credits to offset dischargesbuy water quality credits to offset discharges

nn NonpointNonpoint sources generate credits to sell by sources generate credits to sell by 
adopting ‘best management practices’ (adopting ‘best management practices’ (BMPsBMPs))



Déjà vu Déjà vu : Unrealized Gains From : Unrealized Gains From 
TradingTrading

Nonpoint sources Point sources

Price Price

Discharges DischargesQn
Qp

MBp
MBn



The Story So Far: Nothing HappeningThe Story So Far: Nothing Happening

nn Previous research has found clear evidence of Previous research has found clear evidence of 
potential gains from trading potential gains from trading 

nn Most programs have little or no activityMost programs have little or no activity
nn Evidently there are one or more barriers that Evidently there are one or more barriers that 

prevent tradingprevent trading
nn Only limited research in this area to date; much Only limited research in this area to date; much 

yet to learn about the trading barriers yet to learn about the trading barriers 



Possible Barriers to TradingPossible Barriers to Trading
nn Transactions costsTransactions costs

nn AIC:AIC: Search and negotiationSearch and negotiation
nn PIC:PIC: Trades must be approved by facilitating Trades must be approved by facilitating 

agency; contract obligations must be monitored and agency; contract obligations must be monitored and 
enforced  enforced  



Possible Barriers to TradingPossible Barriers to Trading
nn Transactions costsTransactions costs
nn Intangible costsIntangible costs

nn Point sourcesPoint sources: public relations risks, default risk: public relations risks, default risk
nn NonpointNonpoint sources:sources: managerial effort, learningmanagerial effort, learning



Possible Barriers to TradingPossible Barriers to Trading
nn Transactions costsTransactions costs
nn Intangible costsIntangible costs
nn High trading ratiosHigh trading ratios

nn Typical trading ratio is 2:1; i.e., Typical trading ratio is 2:1; i.e., nonpointnonpoint sources must sources must 
reduce discharges by 2 units to generate 1 saleable reduce discharges by 2 units to generate 1 saleable 
creditcredit

nn Trading ratios are equivalent to levying a tax on Trading ratios are equivalent to levying a tax on 
credits credits 



NutrientNetNutrientNet
www.nutrientnet.orgwww.nutrientnet.org

nn A website designed to minimize AIC and A website designed to minimize AIC and 
facilitate tradingfacilitate trading

nn Developed by the World Resources InstituteDeveloped by the World Resources Institute
nn Implemented in the Kalamazoo watershed Implemented in the Kalamazoo watershed 

phosphorous program in MI, the Chesapeake phosphorous program in MI, the Chesapeake 
Bay nitrogen programBay nitrogen program

nn Educational version available for demonstration Educational version available for demonstration 
to stakeholders, classroom use (to stakeholders, classroom use (edu.nutrientnet.orgedu.nutrientnet.org))























ConclusionsConclusions

nn Despite clear differences, the markets for water Despite clear differences, the markets for water 
availability and water quality have similar availability and water quality have similar 
challengeschallenges
nn Limited trading activityLimited trading activity
nn Unrealized gains from exchangeUnrealized gains from exchange
nn Inherent spatial heterogeneityInherent spatial heterogeneity
nn Subject to state/local lawsSubject to state/local laws

nn In both markets, agriculture is the lowIn both markets, agriculture is the low--cost cost 
providerprovider



ConclusionsConclusions

nn Based on theory and evidence from active Based on theory and evidence from active 
markets, trading will be facilitated bymarkets, trading will be facilitated by
nn Defining a standardized product to be tradedDefining a standardized product to be traded
nn Reducing administrative transactions costs through Reducing administrative transactions costs through 

centralized exchanges (e.g., websites)centralized exchanges (e.g., websites)
nn Rules that trade off absolute efficiency for every Rules that trade off absolute efficiency for every 

trade against market simplicitytrade against market simplicity

nn Additional research is needed: trading barriers Additional research is needed: trading barriers 
are still not well understood are still not well understood 


