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Beet Production in Urmia Lake Basin

M. Molaei?*

Abstract

Estimating irrigation water technical efficiency (IWTE) is one
of the basic measures to manage water resources. In this study,
using data from 100 sugar beet farms in Urmia Lake basin,
Irrigation Water Technical Efficiency (IWTE), Irrigation
Water Technical Cost Efficiency (ITCE), Output-oriented
Technical Efficiency (OTE) and Input-oriented Technical
Efficiency (ITE) are estimated using Stochastic Frontier
function. The results showed that the share of irrigation water
cost is less than all other inputs and is equal to 7.57%. The
average IWTE, ITCE, OTE and ITE were estimated to be
56.65, 96.53, 98.77 and 52.87%, respectively. These results
imply that the observed quantity of sugar beet (62.91 tons)
could be maintained by using the observed values of other
inputs while using 43.35% less irrigation water (3607 m®ha).
The average ITCE, which is equal to 96.53%, suggests a
potential reduction of 3.47% of the total cost if irrigation water
is adjusted to its efficient level. Correlation coefficient
between IWTE and ITCE (67.20), ITE (31.14) and OTE
(16.44) indicates that ITCE, OTE and ITE would increase by
improving IWTE. If the price of irrigation water in sugar beet
production increases by 39.88%, the amount of water used and
the cost of irrigation water will decrease by 43.35% and 3.47%,
respectively. It is suggested to increase IWTE by developing
irrigation technologies and water pricing policies.
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Table 1- Descriptive statistics of the variables
L yile ipogi glao,lol -) Joua

Variables Unit Mean  Standard Deviation ~ Minimum Maximum
Output Kg 62913.33 21742.69 10000 140000
Labor Hour 701.59 5996.12 11.25 60051.5
Machinery Hour 38.77 28.60 7.87 196
Pesticide Liter 6.21 6.75 0.02 60
Fertilizer Kag 597.70 322.82 0.01 1752
Irrigation Water m?3 8321.19 4475.57 1575.26 19296.98
Seed Kg 2.09 0.77 1 9
Cultivated Area ha 2.29 2.96 0.5 27
Total Cost “’F';:;'I‘;” 93.4 28.84 49.07 185.96
Share of Labor Cost % 25 13 4,99 63.47
Share of Machinery Cost % 33.82 10.98 17.91 71.96
Share of Pesticide Cost % 9.30 9.16 0.21 48.13
Share of Fertilizer Cost % 9.49 4.49 2.24 30.28
Share of Irrigation Water Cost % 7.57 5.27 0.07 34.76
Share of Seed Cost % 9.67 3.88 2.34 32.56

Source: Research findings
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Table 2- Estimated parameter of the stochastic frontier function
A 50 Mg @l gl el 35910 S Y Jgoa

Variable Coefficient Standard Deviation z
LL Log(labor) -1.81" 1.08 -1.68
LM Log(machinery) 2.12 1.85 1.15
LP Log(Pesticide) 3.07™ 1.004 3.06
LF Log(Fertilizer) -2.48" 1.37 -1.81
LW Log(Irrigation Water) 1.40 1.77 0.79
LS Log(Seed) -4.27 6.02 -0.71

LLxLL 2.02 0.08 0.24

LMx LM -0.45™ 0.20 -2.25

LHxLH -0.08™ 0.03 -2.12
LFxLF -0.009 0.02 -0.35
LWxLW -0.30 0.19 -1.53
LSxLS -0.07 0.81 -0.09
LL xLM -0.10 0.10 0.93
LL xLP -0.02 0.04 -0.49
LL xLF -0.03 0.07 -0.05
LL xLW 0.17" 0.10 1.60
LL xLS -0.11 0.27 -0.42
LM xLP -0.12™ 0.05 -2.31
LMxLF 0.31™ 0.12 2.57

LM xLW -0.24 0.16 -1.48

LM xLS -0.86" 0.49 -1.76

LP xLCH -0.13" 0.07 -1.82

LP xLW -0.20™ 0.08 -2.38

LPxLS 0.26 0.37 0.70

LF xLW 0.17 0.12 1.43

LF xLS 0.08 0.76 0.12

LW xLS 0.75" 0.40 1.85

Intercept 12.56 12.22 1.03
Mu -14.33 82.12 -0.17

Source: Research findings
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Table 3- Distribution of estimated technical efficiencies
88 3,910 (38 (S 2, pa3lie 598 -V g

IWTE ITCE OTE ITE
Efficiency < 10% 14 0 0 30
10<Efficiency <=20% 11 0 0 5
20<Efficiency <=30% 4 0 0 4
30<Efficiency <=40% 8 0 0 5
40<Efficiency <=50% 7 0 0 4
50<Efficiency <=60% 5 0 0 6
60<Efficiency <=70% 7 0 0 1
70<Efficiency <=80% 7 0 0 3
80<Efficiency <=90% 5 7 0 2
90<Efficiency <=100% 32 93 100 40
Mean 56.65 96.53 98.77 52.87
Min 0 3.80 98.57 0
Max 99.67 83.44 99.55 99.60
Source: Research findings
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Fig. 3- Distribution of the estimated technical efficiencies
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Table 4- Correlation coefficient between estimated
technical efficiencies
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IWTE ITCE OTE ITE
IWTE 1
ITCE 67.20 1
OTE 16.44 17.35 1
ITE 31.14 24.67 11.15 1

Source: Research findings
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