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. Estimation offggﬁndwagtcr demanded (Q) as
a function of price .(P) employed the following equations:

Linear O=B+BP+e
Log-log (@ =g +BIn(P)+e
Quadratic : Q=I§1+52P+53P2+5

Where Q cquals producer's average water application (cen-
timeters per land unit), taken directly from the survey; P
equals energy costs for pumping in dollars per 1000 m?; and
B, By, and B, are estimated coefficients. The linear specifi-
cation assumes a constant slope but changing elasticity. The
log-log specification allows the demand curve to change
slope but assumes a constant elasticity. The quadratic spec-
ification allows both the slope and elasticity to vary.




TABLE 3. Least Squares Water Demand Estimates Using Three Functional Forms for the 16
State Western Region ’

: Elasticity at Adjusted

Functional Form B B Bs* the Mean R, %

Linear 41.88 -0.083 -0.07 3

(—7.447)

Log-Log 4.23 -0.262 =0.26 1S
(—18.67)

Quadratic 45.29 -0.212 0.000234 -0.18 b1
(-10.22) (7.34)

*Numbers in parentheses are the ¢ statistics,

TABLE 4. Groundwater Demand Estimates by Climatic Region Using a Log-Log Form

" Region
All - Low Medium High
[tem* and Units Regionst CIR CIR CIR
Intercept 42 431 420 4.32
Elasticity -0.26 —0.4 -2 -0.24
t Valuet 18.67 “.n 1298 3.15
Adjusted R?, % 15 b ]| 6 8

*The equations are based on observations weighted by the expansioa factor. Interpretation of the
cquations is In (Q) equals intercept plus (clasticity times la (). :

TThe 16 western states which exclude California.

$All values refer to the price variable and are significant at the 1% level.
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FiGuRe 2.—Water demand and Pumping costs, average Westlands quarter township, 1982

TABLE 3
ESTIMATED Pricg ELasTicTies of Demanp FOR WATER

) Q)

Price Point Price Price Point Price
Stupy ~ (1977 Dollars) Elasticity (1977 Dollars) Elasticity
Moore 9.60 -.14 29 -.59
Moore and Hedges : 8.20 -.19 32 -.70
Shumway 12.00 -2.03 ‘e <o
"Howitt, Watson, and Adams v R 25-35+* - 1.50t
Study estimates 10.00 -.10 30 : -.38

SOURCES.—Charles V. Moore, Economics of Watcr Demand in Commercialized Agriculture, 54 Am.
Water Works Assoc: J. ?IJ (1962); Charlcs.V. Moore and Trimble R. Hedges, A Method for Estimat;




SOME CONCLUSIONS

1. Approaches that derive irrigation input demand via optimization based on a production

function ( Moore & Hedges, Howitt, Ayer & Hoyt, Hooker & Alexander) probably overstate the
elasticity of demand.

2. Econometric estimation of input demand is likely to be more realistic, in my view (Ogg &
Gollehon, Kanazawa). But to the extent that they ignore possible changes in irrigation
technology, they understate long-run elasticity of demand.

3. Purely cross-section studies of irrigation technology adoption provide at best a long-run
elasticity of technology adoption; they are likely to overstate the short-run elasticity.






