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Welfare Differences Between Gross Water Pumped and Consumptive Use as Alternative 
Policy Control Variables to Meet Aquifer Management Objectives 

ABSTRACT: The welfare cost of using gross water pumped instead of consumptive use as a 

control variable to meet consumptive use goal was estimated for Southwestern Nebraska. Crop 

simulation models for corn, grain sorghum, wheat and soybeans were estimated by EPIC. The 

models were then optimized for profit maximization under each irrigation scenario where 

groundwater is constrained through successive reductions. The results indicate that the social 

cost of reducing consumptive use is substantially overstated when using gross water pumped 

instead of consumptive use as the control variable, with the percentage difference declining as the 

size of the reduction increases. For example, the social cost of reducing consumptive use by 10 

percent was 43 percent lower if it were achieved by directly controlling consumptive use instead 

of using the traditional approach of limiting gross water pumped. On a per acre basis, the average 

cost of a 10 percent reduction was $87.65 per acre foot of consumed water if consumptive use 

was controlled, and $156 per acre foot of consumed water if gross water was the control variable. 

INTRODUCTION 

Background 

Economists have traditionally analyzed aquifer management problems using optimization 

models based on gross water pumped as the constrained input and many have recommended 

controlling gross water as an aquifer management strategy. Prominent examples include Young 

and Bredehoeft (1 972), Haimes and Dreizin (1 977), Morel-Seytoux, et al. (1 980), Hardin and 

Lacewell (1 980), Lacewell and Grubb (1 97 I), Louise, et al. (1 984), Feinerman and Knapp 

(1983), Supalla, et a1.(1982), Worthington, et al. (1985) and Cory, et al. (1992). The only 

exception is He (1997) who emphasized the use of consumed water or net withdrawals rather 
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