


} In 1865 Stanley Jevons warned the British government that 
increases in the efficient mining, and use of coal (steam 
engines ), would not decrease coalõs role ðbut would instead 
make coal use more efficient, and lead to MORE coal 
consumption and production.



}After Jevons õ prediction, 
nothing changed. .. Until 
The Great Smog.
ƁDec. 5 ð9, 1952

Over 4,000 Londoners 
dead in five daysé

}Estimates of more than 
10,000 premature 
deaths annually , for over 
100 years in UK from 
coal smog



}Increases in efficiency do not lead to reductions in 
usage of a resource ðincreases in efficiency lead to 
more usage .
ƁBeliefs and allegations that increased efficiency will reduce total 
consumption, or reduce the price of a resource, ignore Jevonsõ 
Paradox and history: Q.v., gasoline, electricity, uranium.

}Supply must increase faster than demand if prices 
are to fall ðbut resource efficiency increases
demand just as it increases available supply.
ƁWith increased efficiency of a resource, more uses are found for 

that resource; and previously uneconomic uses become economic.



}Oil Shocks of 1973-4 led to 1975ôs U.S. Corporate Average 

Fuel Economy (CAFE) standards. 
} Intent of CAFE Standards was to reduce U.S. gasoline consumption (shown in blue).

Source: International Energy Annual, Table 1.2





}Arizonaõs 1980 Groundwater Management Act 
recognized that aquifers were being overdrawn 
in five areas 
ƁCreation of òActive Management Areasó

ƁLed to creation of Groundwater Replenishment Districts, and

ƁAssured Water Supply (Certificates & Designations )

}Central Arizona Project deliveries and the Act 
reduced groundwater consumption ðbut not 
total water consumption.





}The Groundwater Management Act did not 
take away agricultural rights to groundwater,
ƁCAP Water Deliveries offset Agricultural and 

Municipal & Industrial use of Groundwater .

}Again: The Groundwater Management Act did 
NOT take away the groundwater rights of 
agriculture and municipalities.
ƁIt limited groundwater rights as land was sold and 

developed and led to aquifer recharge through 
Assured Water Supply rules.



}U.S. EPA rule changes to 

nitrogen oxide (òNoxó)

emissions at Navajo

Generating Station.
ƁNavajo is a coal - fired electric generation station that 

produces over 2,200 MW of power to pump CAP water 
334 miles to Phoenix and Tucson.

¶NOx controls could cost lead to massive increases in Navajo 
costs.

¶In 2009, Insight predicted strict controls would lead to a greater 
than 200% increase in CAP water costs, CAP is now predicting a 
greater than 400% increase under the strictest EPA measures.



}Arizona farmers and cities 
do NOT have the ability to 
pay 200% to 400% more 
for CAP water
ƁThey will pump the 

groundwater they own rather 
than buy CAP water.

}The costs of groundwater 
recharge will soar; even as 
we the use aquifers more.



}Let individuals evaluate the economic benefits 
of conservation and individuals will choose to 
conserve resourcesé

}Or will they?é



}1976 Top selling vehicle 
in the U.S.
Ɓ17.8 mpg average

(Motor Trend)

}2006 Top selling vehicle 
in the U.S.
Ɓ14.0 mpg average 

(fueleconomy.gov)





Increasingly efficient for 35 years ïyet only recently is installed 

capacity increasing. Why now?

Source: nrel.gov



Utility - scale economic incentives based on utility responsibility and 
incentives led to massive increases in renewable energy construction.

Kyoto Protocol



Kyoto

Kyoto



}2009 National 
Taxpayer Advocate 
report to Congress: 

}$17 billion in overstated
charitable contributions
ƁFor Context, in 2009, NASAõs 

total budget was $17.6 billion



}Water ðUse It Wisely 
(òWUIWó) Education 
and Outreach 
Campaign
Ɓ84% aided recall in a 

2007 Study by BBC 
Research
¶Context for 84% in a poll: 

81% of Americans support 
allowing medical marijuana 
(ABC News/Washington Post, Jan 12-15 2010)



}63% knew WUIW was a 
water conservation 
program
ƁAnd those respondents 

scored higher on questions 
about water conservation

ƁContext for 63% in a poll: 65% 
approval rating for President 
Obama on his inauguration 
(Rasmussen, 1/21/09)

ƁAnother Context : 65% think 
òunanswered questionsó 
surround JFK assassination 
(ABC News, Nov 16, 2003)



}44% of respondents 
said they had ôtaken 
stepsõ to change their 
water use because of 
òWater ðUse It 
Wiselyó
ƁContext: 41% say global 
warming ònot a serious 
problem ó

(Rasmussen, Dec 2009)



}91% of respondents 
who said they acted as 
a result of òWater - Use 
It Wiselyó said they had 
decreased their usage 
as a result of WUIW
ƁContext for 91% in a poll: 94% 

believe that men landed on the 
moon

(Gallup Poll, 1999)



}Water - Use It Wiselyõs poll numbers are incredible, 
as each of the context points demonstrates ð91% 
of respondents said they reduced water use 
because of WUIW.

}As a marketing program it is a tremendous 
success, but does it save water ?



}To measure the impact of òWater ðUse It 
Wiselyó
ƁFull regression analysis was conducted on the 

1,400 households in the survey,

ƁThe analysis quantified the actual water usage rates
between consumers who were òaware/unaware,ó 
òknowledgeable/not informed,ó and òacted to 
conserve/havenõt actedó.

}The results?



}ò[D]id not produce any substantial or statistically 
significant differences ó,

}òIndistinguishableó differences between aware and 
unaware households; and between active and not - active 
conservation households,

}There was NO difference in water consumption ðpeople 
say they conserve, but they donõt.



}Utility Economics is based on:
ƁEconomies of Scope and Scale which allow cost 

sharing,

ƁResponsibility Assigned to One Entity (the utility ),

ƁEconomic Incentives to Responsible Entity, 
(regulated rate of return in good times and bad ).



}Utility Returns can be improved or worsened 
if Utility fails to meet Regulatory Standards,

}Ratepayers receive reliable and adequate 
service ðand must pay for their own use,

}Resources are conserved by unifying the 
responsibility of their stewardship and 
economically incenting judicious use.


