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Trends in US water withdrawals by use, 1950-2005 
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Source: Kenny, JF, et al. 2009. Estimated use of water in the United States in 2005.  
USGS Circular #1344. Washington, DC. Fig. 14, p. 44. 



Water pricing, markets and regulation: 
three key points 

• Current water prices are decoupled both spatially 
and inter-temporally from water scarcity.   
 

• Prices can be used to reduce water use, and 
water markets do move water from low- to high-
value uses.  
 

• Pricing and markets are not panaceas: regulation 
plays an important role, especially for water 
quality. 



Water prices & scarcity are decoupled spatially… 
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Source: Walton, Brett. 2010. The price of water: A comparison of water rates, usage in 30 U.S. cities. 
26 April. www.circleofblue.org. 



…and over time 

Source: Sibly, Hugh. 2006. Urban water pricing. Agenda 13(1): 17-30, Fig. 1, p. 18. 



Water demand does respond to price changes 

• Residential water use in the U.S. 
 A 10% increase in the price of water reduces demand 

by 3-4% in the short run, and 6-7% in the long run. 
 

• Industrial water use 
 Piped water:  a 10% increase in the price of water 

may reduce demand by 1% to 8% in the short run, 
depending on industry type (Reynaud 2003). 
 

 Self-supplied raw water 
 Study in Ontario suggests that pricing raw water would 

decrease non-hydro water intake by 1.2 to 8.3%. 
 Response to pricing is likely to be “lumpy.” 



Water marketing 

• Moving water across markets may be even more important 
than moving it within markets to achieve efficient 
allocations (ag to urban, etc.) 
 

• Voluntary, mutually beneficial trades can move water to its 
highest-valued uses. 
 

• Gary Libecap has this covered. 



Prices, markets can’t do everything. 

• Electricity production and consumption generate 
“negative externalities” related to both water 
quality and water scarcity. 
 

• Laissez-faire markets for water will fail to account 
for these effects. 
 

• Government regulation is a necessary solution, 
but some regulations are better than others. 
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Some external water quality/quantity 
impacts of electricity production 

• Dams, water diversions, withdrawals may alter 
downstream hydrological regimes 
 

• Fuel extraction and production generate pollution 
 Gas/oil/coal development, fuel transport, inadequate 

wastewater storage and treatment  
 

• Electricity production processes generate pollution 
 Boiler blowdown, coal pile runoff, cooling process waste, boiler 

cleaning waste, thermal pollution, downwind air pollutant 
deposition 
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Water quantity impacts have measurable 
economic value 

• Marginal value of water left instream may exceed 
its value in diverted uses. Examples: 
 

 Instream values (fishing) exceeds the marginal value 
of irrigation water in 51 of the 67 U.S. river basins 
with significant irrigation (Hansen and Hallam 1991). 
 

 Benefit of increasing water supplies to wildlife 
management areas in CA’s San Joaquin Valley exceed 
the marginal value of irrigation water (Creel and 
Loomis 1992). 

 
 



Some estimates of water’s marginal 
economic value ($/acre-foot) 
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Source: Frederick, K.D. et al. 1996. Economic Values of Freshwater in the United States. RFF Discussion  
Paper 97-03. Resources for the Future, Washington, DC. Table 3.1, p. 9. 



Marginal water values, cont. ($/acre-foot) 
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Source: Frederick, K.D. et al. 1996. Economic Values of Freshwater in the United States. RFF Discussion  
Paper 97-03. Resources for the Future, Washington, DC. Table 3.2, p. 9. 



Water quality impacts have measurable 
economic value 

• Carson and Mitchell (1993) estimate annual benefits from 
U.S. Clean Water Act of $29.2 billion in 1990$ ($48.7 bn in 
2010$). 
 

• Many localized studies suggesting significant economic 
benefits from protecting water quality. 
 Increased property values (aesthetics, etc.) 
 Recreational benefits 

 
• The net benefits of ensuring clean drinking water have 

also been measured empirically, and are very large. 
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• Exploitation of unconventional fossil fuels is increasing 
dramatically. 
 shale oil, shale gas, tight oil and gas, oil sands, fossil fuel-to-

liquids, arctic and deepwater oil. 
 

• Water-related externalities from extraction and 
consumption of conventional fossil fuels have yet to be 
fully characterized, addressed. 
 

• Externalities from unconventional fossil fuels are even less 
well characterized and addressed through policy. 
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Unconventional fossil fuel extraction 
and water resources 



Sample concerns regarding unconventional 
fossil fuels and water resources 

• Recent U.S. boom in unconventional fossil fuels in arid 
regions – Texas, the Southwest, Rocky Mountain States, 
Upper Great Plains. 
 Extraction more water-intensive than for most conventionals. 
 Raw water used for extraction is generally withdrawn free of 

charge. 
 

• Water quality concerns capture public attention 
 30 sq. miles in Alberta devoted to tailing ponds from tar sands 

production (2006); local water quality concerns from pipeline. 
 Concerns about shale gas impacts on surface and groundwater. 
 Deepwater Horizon  
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Smart regulation harnesses market forces to 
correct market failures 

• Regulation is needed to balance competing social 
objectives when markets are incomplete: electricity 
demand/supply, water quality, and water scarcity. 
 

•  Market-based regulations are cost-effective. 
 

 Move toward long-run marginal-cost pricing for water. 
 

 Expand water marketing, defining property rights that recognize 
public goods and third-party impacts. 
 

 Use flexible ambient water quality regulations – from offsets to 
outright trading (where possible). 
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Conclusions 
• Injecting market incentives into the water sector will help 

ensure sustainability of resources.  
 

• Pricing and markets are not panaceas: regulation plays an 
important role, for water quality and quantity. 
 

• Energy production is one of many important social 
objectives for water resources. 
 
 Other social objectives have high (and growing) social value, some 

competitive with the value of energy production. 
 

 Markets would take into account the opportunity cost of using 
water for energy production; regulations should, too. 
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