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Abstract 
One of the most important economic tools in promoting the agricultural sector is the optimal use of inputs, especially water inputs. Water scarcity and 
the high costs of providing it have made increasing the efficiency and value of water consumption one of the most important national goals. 
Therefore, this study was conducted to investigate the water use efficiency in the country's agriculture sub-sector. For this purpose, 
the non-parametric stochastic data model (StoNED) has been used. The research data include gross crop production, water 
consumption, labor and intermediate inputs in the agricultural sub-sector of 30 provinces of the country during the years 2005-2015, 
which has been collected from the website of the Ministry of Jihad Agriculture. Based on the results, the average efficiency of total 
production inputs in the agricultural sub-sector was equal to 93.36 percent and the average efficiency of irrigation water during the 
period under study in this sub-sector was equal to 83.02 percent (periodic average). Irrigation water efficiency in all years under 
study was less than the efficiency of total production inputs. Therefore, due to the low efficiency of water input consumption 
compared to other used inputs, it is suggested that extension courses be held to inform farmers in the field of correct and optimal use 
of water input. Also, the results of this study have shown that the average water efficiency of the provinces in the agricultural sub-
sector has been equal to 83.14 percent (cross-sectional average) that the provinces of Gilan and Qom have the highest (87.76 
percent) and the lowest (81.85 percent), respectively. Therefore, in order to improve water use efficiency, it is suggested that in the 
cultivation planning of provinces with low water efficiency, including Qom, Ilam, South Khorasan, Ardabil, Hormozgan, Sistan and 
Baluchestan, Bushehr, Kurdistan, Semnan and North Khorasan, Take actions such as Improving the irrigation system of crops and 
modifying the cultivation pattern towards cultivating low-water crops and optimizing it. 
 
Keywords: Cultivation, Nonparametric stochastic model, Technical efficiency, Water. 
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Table 1. Statistical Characteristic of Data Used in this Research 
Variable GDP Value (Million Rials) Water (Million m3) Labor (Person-Day) Intermediary Costs (Million Rials) 

Mean 94747790.26 2465.25 7005474.65 49717471.24 

Std 116686615.47 2344.12 5469118.04 61982391.71 

Max 505563485.33 9232.61 25266005.46 266268924.78 
Min 11058500.67 378.97 879747.78 9204081.67 
Source: Ministry of Agricultural Jihad and Research Calculation 

  
Table 2. Water Efficiency and the Efficiency of all Input  

Efficiency/Year Total Efficiency Water Efficiency 

1384 0.9812 0.8294 

1385 0.9578 0.8291 
1386 0.9617 0.8298 

1387 0.9628 0.8300 
1388 0.9627 0.8302 

1389 0.8340 0.8201 

1390 0.9730 0.8292 
1391 0.9586 0.8305 

1392 0.8749 0.8437 

1393 0.9364 0.8306 
1394 0.8796 0.8302 

Mean 0.9336 0.8302 
Source: Research findings 
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Figure 1. Water Efficiency and Efficiency of Total Production Inputs in Agriculture Subdivision by Province 
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Table 3. Water efficiency and the efficiency of all inputs in the top 5 provinces and the 5 weaker provinces  
Province/Efficiency Maximum Efficiency Minimum Efficiency 

Total Efficiency 

East Azarbaejan 0.9628 Qom 0.5323 
Razavi Khorasan 0.9322 South Khorasan 0.6959 
Kerman 0.9273 Hormozgan 0.7516 
West Azarbayjan 0.9228 Ilam 0.7233 
Fars 0.9190 North Khorasan 0.7760 

Water Efficincy 

Gilan 0.8776 Qom 0.8185 
Mazandaran 0.8709 Ilam 0.8200 
East Azarbaejan 0.8500 South Khorasan 0.8204 
Markazi 0.8472 Ardebill 0.8206 
Fars 0.8448 Systan and Balochestan 0.8216 

Source: Research findings 
  

Table 4. Ranking of the Provinces in Terms of Total Efficiency and Water Efficiency 
Province/Efficiency 

Efficiency of all Inputs Water Efficiency 
Province Frequency Province Frequency 

More than 95% East Azarbayjan  1 - 0 
Between 90 - 95% West Azarbayjan, Razavi Khorasan, Fars, Kerman, Kermanshah, Gilan, Markazi, Hamadan 8 - 0 

Between 85% - 90% Zanjan, Lorastan, Mazandaran, Yazd 4 
East Azarbayjan,  

Gilan, Mazandaran 
3 

Between 80 and 85% 
Ardebill, Esphehan,Boshehr, Tehran, Chaharmahal and bakhtyari, Khozestan, Qazvin,  
Kordestan, Kohghyloyeh and boyerahmad, Golestan 

10 Other provinces 27 

Less than 80% Ilam, South Khorasan, North Khorasan, Semnan, Systan and balochestan, Hormozegan, Qom 7 - 0 

Source: Research findings 
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