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Economics Is 
Not synonymous with money or gold. 

Not the stock market.  

Not accounting. 

Not just about business profits or markets. 

 Water resource economics is the intersection of 
physical, cultural and social conditions, scientific 
information, policy, law and institutions.  



Economics is used to: 
 Forecast water demand and user responses to 

changes in price and other factors. 

 Estimate resource values where markets do not 
exist.  

 Analyze economic impacts of alternative laws,    
policies and institutions.  

 Estimate benefits/damages of water quality.  

 Estimate benefits & costs of water projects such 
as storage reservoirs, new treatment methods, 
importation and efficiency improvements.  



Economics is used to: 
 Evaluate the damages of drought and 

benefits of water supply reliability.  
 Estimate the economic affects of climate change.  

Understand price/subsidy effects as well   
as behavioral responses to water 
management incentive systems.  

Conduct economic risk assessments.  

Understand and quantify distribution 
(allocation) and equity impacts.    



 Important to recognize we don’t manage water 
for water’s sake, we allocate and manage water 
for the services (values) it provides.   

Water is essential for life.  

Water for production of goods (for profit). 

Water is required for food and fiber.  

Water contributes to the quality of life.  

Water provides ecosystem services.  

Economics applied to understand these values 

 

  

 



Water as an Economic Good 
…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 conservation and protection of water 
resources. (Principle 4, The Dublin Statement on 
Water and Sustainable Development, UN 
Conference, 1992) 

 
   Water has an economic value in all its 

competing uses and should be recognized as 
an economic good.  Source: R.A. Young, 1995. 

 



Source: Facing the Future, IBM, 2012 

Water & Economic Interdependencies 



Popular Solution 
 Simply need to price water at what it’s worth. 

 Worth to whom?  Used in what purpose?  

 Water’s value during flood or drought conditions?  

 Who sets the price?  

Markets will solve these issues, won’t they? 
 In many/most cases markets, if left to themselves,          

will not allocate or price water efficiently.  

 Because of the characteristics of water, markets for     
water resources and related services often do not      
reflect the full value of water resources or are absent.  



Economic incentives (missing) 

Market failures (few buyers/sellers) 

Laws, regulations, policies  

Water right ownership issues 

Water has public good characteristics 

 e.g. non-market, ecosystem services 
 





Virtual Water Balance by Country 
and Direction of Gross Flows  

Source: National Water Footprint Accounts: Volume 1, M.M. Mekonnen and A.Y. 
Hoekstra, May, 2011. Research Report No. 50, UNESCO-IHE.  



Vulnerabilities of Water Resources 

Figure 1.1: Examples of current vulnerabilities of freshwater resources and their management; in the background, a water 
stress map based on WaterGAP (Alcamo et al., 2003a). See text for relation to climate change. [WGII Figure 3.2] 

Reference:   Alcamo, J., P. Döll, T. Henrichs, F. Kaspar, B. Lehner, T. Rösch and S. Siebert, 2003a: Development and testing of the 
WaterGAP 2 global model of water use and availability. Hydrol. Sci. J., 48, 317–338. 







Lake Meredith: Texas High Plains 
0% full 

Once served as an important water 
resource for Amarillo and Lubbock, TX 

From Travis Miller 



Elephant Butte Reservoir     
     below 20% storage capacity- Michelsen Texas A&M AgriLife Research Center at El Paso 



Michelsen 
Rio Grande looking toward El Paso, TX                   
Texas A&M AgriLife Research Center at El Paso 

River Drought 



Scenes from recent Texas droughts 
From Travis Miller 







Agricultural Water Savings and Costs 
Drought & Full Supply Conditions 

Source: Michelsen et al. Evaluation of Irrigation Efficiency Strategies for Far West Texas: Feasibility, Water Savings and 
Cost Considerations, 2009. Texas Water Resources Institute, Texas A&M AgriLife Research for TWDB.  



Source: Shaw, W. Douglass. Water Resource Economics and Policy: an Introduction. 2005.  

Estimated Water Use Values – 
Marginal Values, $/acre foot 



Economic Impact of MX Treaty Non-delivery 

Robinson, Michelsen and Gollehon. Mitigating Water Shortages in a Multiple Risk Environment.  2009. 



Droughts over the last fifteen years 
have cost Texas agriculture $20.7 billion 

Direct farm gate drought loss estimated by year 
 
  

* 2011 – $7.62 billion 
* 2009 – $3.6 billion 
* 2008 – $1.4 billion 
* 2006 – $4.1 billion 
* 2002 – $0.31 billion 
* 2000 – $1.1 billion 
* 1999 – $0.22 billion 
* 1998 – $2.4 billion 

Dean McCorkle, Dept. 
Agricultural Economics, TAMU 





 

Michelsen 



 On April 2, 2014 there were 1,140 of 4,642 public water systems on drought  
warning or watch or 24.6% of all public water systems on drought contingency plans 

From Travis Miller 





Michelsen, North Park, CO 



 

Michelsen 



Projected Streamflow Changes  
mid-21st Century projection, relative to 20th Century baseline 

Source: Milly et al. 2005 from D. Gutzler, Binational Border Water Summit, Sept. 2012 



Michelsen Texas A&M AgriLife Research Center at El Paso 



Regional Water Planning 

Statutory interests: 
 Public 
 Counties 
 Municipalities 

 

 Water districts 
 Water utilities 
 Groundwater 

management areas 
 

 Industries 
 Agriculture 
 Environment 
 Small 

businesses 
 

 Electric-generating 
utilities 

 River authorities 
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TX STATE WATER PLAN -- 



 



Projected Existing Water Supplies 
(acre-feet per year) 

37 

Projected 10% less water by 2060 

28% reduction in groundwater from  
Ogallala and Coastal aquifers 



2012 State Water Plan Costs of the 562 
Recommended Strategies Needed by 2060 

• $53.1 billion to 
implement 

• Project sponsors need 
access to $26.9 billion of 
project capital costs 
through state assistance  

• This does not include 
operating costs of these 
drought strategies 

Financing State Water Plan Projects 



Do the economic benefits of each of the SWP  
strategies to provide full supplies during drought of 
record conditions exceed the costs?   

How do they compare in cost?  

These supplies may be surplus in other years.  

Can the State afford and is it willing to provide $26.9 
billion or about half of total capital cost?  

How will municipalities/communities raise the other 
$26.2 billion?   

Increases in taxes and/or water rates?  
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How Much Water Does Each Person Use? 
(gallons/person/day, all uses) 

 Las Cruces:      194  
 El Paso:      134  
 Juarez:           104  
 National average  160 

 Albuquerque:   193   (250 in 1995)  
 Dallas:     238 



  Texas A&M AgriLife Research Center at El Paso      Data Source: El Paso Water Utilities 
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     Conservation is Effective     _      
Economic - price & other incentives  
Regulations – codes & standards 
Education  
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Drought Watch on the Rio Grande 
Surface Water Supply Conditions April 21, 2014  

Water Supply Conditions & Forecasts 
• Water in Storage is 402,778 acre-feet or 18.0% of the combined 

reservoir capacity of 2.23 million acre-feet. Of this 100,000 acre-feet    
of  the amount in storage is Rio Grande Compact and San Juan-Chama 
credit water which is not available for use, leaving 13.6% of capacity    
or 302,000 acre-feet available. 

• Spring snowpack runoff into Elephant Butte Reservoir is forecast   
to be only 8% of average.  This is one of the lowest in the almost 100 
year history of Rio Grande Project. The Climate Prediction Center 
three-month forecast calls for above normal temperatures and average 
chances of precipitation. The forecast is for drought to persist or 
intensify.  

• The 2014 Rio Grande Project water allocation to-date is 25% of a 
full supply. The 2013 water allocation was 6.1% of a full supply.  

Water Available for Allocation 

Combined Elephant Butte and Caballo Reservoir Storage  
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Water allocation to agricultural and urban users  
as a percent of full supply (amount varies by district) 
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      Produced by: Texas A&M AgriLife Research Center at El Paso, Texas A&M University System      
 in cooperation with the USDOI Bureau of Reclamation, El Paso  

and Texas Water Resources Institute  
                   For additional information:   http://elpaso.tamu.edu/research  
          http://elpaso.uc.usbr.gov 

The water level in Elephant Butte  
is almost 78 feet below the dam.  

2004, 12 

The lake surface is 23% of the full 
reservoir surface area. 

17.5 21.6 
25.0 

2013 

Estimated Deliveries 



Quantity Demanded (thousand gallons per month) 

Demand 1994 

Demand 1984 

Source:  Michelsen, McGuckin and Stumpf.  Effectiveness of Residential 
Water Conservation Price and Nonprice Programs. 1998. 



Cost of Not Implementing Plan 
Recommendations 

• $12 billion lost income - 2010 
• $116 billion lost income – 2060 

 
• State/local business taxes lost:             

$1 billion – 2010 
• State/local business taxes lost:        

$10 billion – 2060 
 

• Lost jobs : 115,000 – 2010 
• Lost jobs: 1 million – 2060 

 
• Lost population growth:                                  

1.4 million - 2060 

 



Elephant Butte Dam and Reservoir 
 El Paso Desalination Plant 
(largest inland desalination plant in world)       Michelsen  



El Paso Water Utilities Strategies by Source 

Increasing new 
supply costs 



 Aging infrastructure  –  Nationally an estimated $1 trillion in 
 infrastructure work is required by 2035 to maintain & 
 meet drinking water needs  

 Compliance costs to meet federal clean water regulations  

 Treatment of emerging water contaminants 
 (pharmaceuticals)  

 Interdependency of energy, water & chemical costs            
 to treat and supply water and treat wastewater  

 Increased security costs for water systems since 9/11   

 Bonds/price increases will be needed to fund costs of    
 repairs and upgrades of existing systems  



SWP Supply Costs Plus Other Additional TX 
Municipal Capital Costs Total $231 billion 

Q: Ability and Willingness to Pay?  Who?  



Over the previous decade over one billion dollars was 
provided in financial assistance to build or upgrade 
existing water infrastructure from the State Drinking 
Water Revolving Fund (from federal appropriations 
matched with state dollars).   

SWIFT program created in 2013 with $2 billion 

Compare this to estimated costs of $231 billion    
needed over the next five decades.  

Much higher levels of investment needed just to meet 
existing infrastructure and water demand   



Policy changes could reduce drought impacts 30%  

IBWC levees: $500M benefits (avoided flood damages)  

Out of 20 Conservation strategies only 3 feasible 

Most cost efficient practices already implemented  

Other practices too expensive for agriculture  

Salinity damages of $10+M/yr in Upper Rio Grande 

Could be reduced by half with 200mg/l improvement  



Lining 10 miles of canal could supply water 8,000 homes 

US-MX Transboundary Aquifer Assessment Program  

Collaboration TWRI-Research-NMWRRI-USGS-Mexico 

Extent, quality and use of transboundary aquifers  

Water value in hydraulic fracturing avg. $115,000/af   

Wide range in value depending natural gas prices 



Assessing user willingness and ability to pay  

New technologies in urban and agricultural 
water use  

Application of Integrated Water Resources 
Management (IWRM) methods  

Assistance in water market development  

Multi-disciplinary modeling and evaluation   

Economic, policy and institutional analyses 



Texas A&M AgriLife Research 
13 Regional Research Centers Statewide 
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