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insect and pest control sugarcane setts (0.148), cowdung (0.082), TSP (0.126), MP (0.103), 
Carbofuran (0.066) and irrigation cost (0.025) were positive implying that holding other 
things constant, the yield of sugarcane would increase by 0.148, 0.082, 0.126, 0.103, 0.066 
and 0.025 percent as farmers increase 1% additional sugarcane setts, cowdung, urea, TSP, 
MP, Carbofuran and irrigation cost respectively. The coe�cient of urea (0.156) was signi�-
cant at 5% level, implying that holding other things constant, the yield of (mechanical 
control by hand), tying, etc. At 1% level of signi�cance, the coe�cients of sugarcane would 
increase by 0.16 percent as farmers would apply 1% additional urea (Table 5).

           In the technical ine�ciency model the coe�cients for the experience (0.015), age 
(0.004), and education (0.022) were negative and signi�cant at 1% level. This indicated 
that the experience of sugarcane farmers tends to decrease the sugarcane production 
ine�ciencies or increase e�ciencies. The farmers who had greater (2008), Coelli 
(1996) and Bettese et al. (1993). The coe�cient of farm size (0.035) had negative e�ect at 
5% level of signi�cant.   
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Table 5. Maximum likelihood estimates of the stochastic Cobb-Douglas 
frontier   production and technical inefficiency model of sugarcane 
for goor zone  

Independent variables  Parameters  Coe�cients  Standard Error  

Constant  β0 4.872  0.979  

Ln Human labour  β1 0.299*  0.053  

Ln Tillage implements   β2 0.029  0.045  

Ln Se tts β3 0.148*  0.038  

Ln Cowdung  β4 0.082*  0.024  

Ln Urea  β5 0. 156** 0. 082  

Ln TSP  β6 0.126*  0.043  

Ln MP  β7 0. 103* 0.0 23 

Ln Carbofuran 5G  β8 0.066*  0.026  

Ln Irrgation  β9 0.025*  0.004  

Technical inefficiency model:   

Constant  δ0 0.065  0.162  

Experience  δ1 -0.015*  0.006  

Age  δ2 -0.004  0.002  

Education (year)  δ3 -0.022*  0.007  

Visit by �eld worker  δ4 -0.102**  0.052  

Farm size  δ5 -0.027**  0.014  

Dummy for sugarcane 
training (1=Yes, 0= 
otherwise) Dt  

δ6 -0.072**  0.037  

Variance parameters :    

Sigma - squared  σ2 0.009*  0.003)  

Gamma  γ 0.331  0.259  

Log likelihood function   104.00   

Source: Field s urvey: 2017 -18 ;    * and ** indicate signi�cant at 1;% and 5% level of probability 
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Technical efficiency and its distribution 

          This indicated that the farm size decreases the ine�ciencies of sugarcane 
production and increases the e�ciencies. The large farmers were technically more 
e�cient than the small farmers. The �eld workers visited the farmers’ plot and advised 
them properly; as a result technical e�ciency of that farmer would be increased. The 
coe�cient of the �eld visit by the �eld worker was negative (0.102) and signi�cant at 5% 
level (Table 5) which indicated that the �eld visit could increase the technical e�ciency. 
The farmers, who are in touch with the extension workers in order to seek advice, are more 
e�cient in chewing cane production. This is similar to that of Rahman et al. (2000), 
Chaudhry (2001), and Islam (2003). Training tends to decrease ine�ciency or increase 
e�ciency. When a farmer got more training on sugarcane production, then his knowl-
edge increased and he can follow the appropriate measure on sugarcane production and 
ultimately his technical e�ciency will be increased. The coe�cient of dummy variable 
training was negative (0.07) and signi�cant at 5% level, which indicated that the training 
on sugarcane production increased the technical e�ciency of the sugarcane farmers. 
This is similar to that of Rahman et al. (2000); Chaudhry (2001) and Islam (2003). Thereby, 
there are the important factors for obtaining maximum achievable yield. Therefore, 
policies leading to the increase of training and contact with the extension would be favor-
able for increasing technical e�ciency. The variance parameters sigma-squared was 
positive and signi�cant at 1% level of signi�cance which indicated a good �t and 
correctness of the speci�ed distributional assumption (Table 5). 

         This is similar to the �ndings of Kadiri et al.(2014) who found that there is great variation 
in the levels of e�ciency; the range is from 38.4 percent to 90.10 percent with a mean of 
62.60 percent. The mean level of technical e�ciency indicates that on average output falls 
47.40 percent short of the maximum possible level. Therefore in the short run it is possible to 
increase production in the study area by an average of 47.40 percent by adopting the 
technology used by the best performances. The result showed the estimated farm size 
speci�c technical e�ciencies in Table 6. It is observed that the mean value of technical 
e�ciency was 0.65 with a range from 0.40 to 0.86.  This implied that, on average, the sugar-
cane production in the study areas were producing sugarcane about 65 percent of the 
potential (stochastic) frontier production level, given the levels of their inputs and the 
technology currently being used. This also indicated that there existed an average level of 
technical ine�ciency of 35 percent. This implies that the output of each farmer can be 
increased on an average 35 percent without incurring any additional production cost.  

          The mean technical e�ciency of large, medium and small farmers was 75%, 60% and 
60% respectively. The variation of technical e�ciency was 40-86% at sugarcane in goor zone 
(Table 6). The higher variation in technical e�ciency implied that technical e�ciency was 
�uctuating to some extent for large farmers in sugarcane for goor production. The technical 
e�ciency was not same for di�erent categories. 
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Table 6.  Farm specific technical efficiency of sugarcane production  in goor zone
 

Farm category  No. of 
farms  

Technical e�ciency  

Mean  Maximum  Minimum Standard 
deviation 

Large  80 0. 75 0.8 6 0.6 5 0.0 2 
Medium 218 0. 60 0.7 2 0. 50 0.0 3 

Small  302 0.6 0 0. 68 0. 40 0.0 4 

All 600 0.65 0.86 0.40 0.04 

  Source: Field survey 2017-18 

The variation in technical e�ciency was observed higher with the small farmers 
ranged from (40 to 68) than medium ranged from (50 to 72) and large ranged from 
(65 to 86) farmers. The higher variation in technical e�ciency implied that technical 
e�cie ncy was somewhat �uctuating for the small farmers (Table 6).  

On an average, 46 percent of the farmers at  goor  zone achieved technical 
e�ciency level of more than 60 percent and 5 4  percent farmers ’ technical e�ciency 
level w as  less than 60 percent  (Table 7).  When considering the farm categories, it 
was observed that 100 percent large farmers obtained more than 60 percent 
technical e�ciency level. On the other hand, 48  percent of the medium and 30  
percent of the small farmers achieved more than 60 percent technical e�ciency 
level. On the contrary, 70 percent of the small, 52  percent of the medium and there 
is no large farmers who  achieve  less than 60 percent technical e�ciency level. 
Technical e�ciency level of di�erent farm categories indicated that there was no 
farmer less  than the  level of 40  percent denoting that technical e�ciency was  
some what satisfactory in sugarcane in goor  zone  (Table  7).  

Table 7.  Frequency distribution of technical efficiency of sugarcane production
               in goor zone 

Farm 
category  

Number of farmer under di�erent e�ciency level (%)  
< 40  41-60 61-80 81-90 91-100  All 

Large  - - 45 (56) 35 (44) - 80 (100)  
Medium - 113 (52)  105 (48)  - - 218 (100)  
Small  102 (34) 110 (36) 90 (33) - - 302 (100)  

All 102 (17) 223 (37) 240 (40) 35 (6) - 600 (100) 
    

  Source: Field survey 2017-18;  Figures in the parentheses indicate percent of total   
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Frequency of extension contact and technical efficiency 
Table 8 indi cated that the farmers who contacted frequently with extension 

workers were technically more e�cient than the farmers with less contacted with 
extension workers. In large farmers, the highest technical e�ciency (86%) was 
achieved by those farmers who contacted 4 to 5 times with extension workers during 
the production period. Less technical e�ciency (46%) was achieved by the small 
farmers who did not contact with extension workers during the production period.  

Table 8. Relationship between farming experience and technical efficiency of 
sugarcane producers of goor zones according to farm category in the 
study area  

Frequency of 
contact 

Farm category  
Large  Medium Small  

Mean  SD  Mean  SD  Mean  SD  

No contact  65.30  3.41  54.50  2.23  46.00  2.65  
1-3 70.45  2.36  68.80  2.50  52.23  3.23  
4-6 86.00  1.30  72.00  3.40  65.00  4.65  
All 72.00  2.78  64.00  2.45  54.00  3.25  

Source: Field survey 2017-18. SD = Standard deviation 
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