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ABSTRACT 

 

      This study uses stochastic Cobb-Douglas production frontier to estimate farm level technical efficiency of rice 
farms. Average technical efficiency of sampled farms was estimated to be 85 percent with a minimum of 57 
percent and a maximum of 96 percent. The results further showed that the visits of agricultural extension 
agents on the farm or farmers' visits to extension office and the availability of agricultural credit played 
significant role in improving technical efficiency. More experienced (aged) and educated farmers also 
realized high productive efficiency and thus output; however, the effect was not statistically significant. These 
results imply that considerable scope exists in the sampled area to increase rice output by improving farm 
management and providing other facilities to the farmers. 
 

I. INTRODUCTION 
 

     Agriculture sector contributes about 24 per cent towards the gross domestic product of 
the economy. This sector consists of two main sub-sectors namely crop and livestock 
sectors. Crops share about 54 percent of the national agricultural GDP while the 
remaining 46 percent is shared by livestock, fisheries, and forestry (Pakistan, 1997). 
 
     Rice is and important food crop after wheat and is grown over 10 percent of the total 
cropped area and accounts for about 17 percent of the acreage under food grains. The total 
area under rice crop was 2.321 million hectares in 9997-98 as compared to 1.204 million 
hectares back in 1959-60 showing an increase of about 93 percent over the last three and 
half decades. However, the trend of area under rice during the last couple' of years shows 
the potential of increase in area under this crop has almost been exhausted. 
 
      As regards per hectare yield of rice, it suffers stagnation and is fluctuating between 
1600 to 1912 kgs during the last two decades. Moreover, this observed average yield 
per hectare, i.e. 1912 kgs is well below the potential yield that is of 7410 kgs per hectare 
(Pakistan, 1988). 
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      Above discussion shows that it is the yield per hectare of rice that will have to play a 
major role in increasing the production of rice crop to cope with the increasing demand for 
food of rapidly expanding population. In order to cope with these challenges, it is required 
that the factors which are responsible for low yield should be taken care of. One of the major 
factors in considered to be the low productive efficiency, which is also called management 
or technical efficiency. The concept of technical efficiency was first developed by Farrell in 
1957. According to him, technical inefficiency arises when actual or observed output is less 
than the maximum achievable potential. 
 
      The study at hand will estimate the technical efficiency measures of rice farmers and 
identify the factors which affect the efficiency. It is hoped that the results of this study would 
be of great interest for the policy makers and planner to devise the policies that will in 
turn raise yield per hectare of rice through appropriate and efficient use of available 
resources. 
 

Measurement of Technical Efficiency: A review 
 

      It was Farrell (1957) who first proposed an approach to estimate productive efficiency 
of observed units. Farrell's original work was extended by Charnes, Cooper and Rhodes 
(1981), Fare, Grosskopf and Lovell (1985), and banker, Charnes and Coopper (1984), among 
others. The procedure used to estimate efficiency in all of these studies was non-parametric 
methodology. This methodology has also been extended to parametric models. These models 
include deterministic and stochastic frontiers. In deterministic models any deviation from 
the frontiers is due to inefficiency. On the other hand stochastic approach allows for statistical 
noise. 
 
      The stochastic frontier model was independently developed by Aigner, Lovell and 
Schmidt, and Meeusen and Van den Brock in 1977. The key feature of the stochastic 
frontier model is that the error in the model has two components. One is symmetric and 
captures statistical noise and exogenous shocks and the other is one sided that captures 
inefficiency such as mistakes related to management.  
 
      As regards application of these methodologies in case of rice crop, many studies have 
been conducted using data from various countries. These studies include: Belbase and 
Grabowski (1985) used Nepal's data; Kalirjan (1991), Kalirajan and Shand (1985) utilized 
Indian data; Kalirajan and Flinn(1983),,Kalirajan (1984 and 1990), Dawson, Lingard and 
Woodford (1991) were based on the Philippines data; Ekanayake (1987) and Ekanayake and 
Jayasuryia (1986) analyzed data from Sri 
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surprising result is that the farmers who had rented-in more land are technically more efficient 
than the farmers who cultivate their own land. It may be due to the fact that the farmers who 
cultivate rented in land they do have to pay rent or share to the land owqers. From the rest 
over they have to meet the cost of production and save something for other needs. 
Therefore, due to this economic pressure they put more effort and try to achieve the higher 
output potential. 
 
     The coefficients of village dummies show that the farmers of village 2 (i.e Tahirabad) are 
statistically significant more efficient that those of the village 1(i.e Ratti Tibbi). The farmers 
of village 3 were also more technically efficient than thosf of village 1: however. the difference 
aonears to be non-significant. 
 

IV. CONCLUSION 
 

      This study use stochastic Cobb-Douglas production frontier to estimate farm level technical 
efficiency using input and output data from 84 farms from Ahmadabad tehsil of district 
Sheikhupura. The results show that the average technical efficiency of sampled rice farmers is 
about 84 percent with a minimum of 57 percent and a maximum of 96 percent. Since technical 
efficiency represents the degree of ability to produce the maximum achievable (Frontier) 
output from a given bundle of inputs, it is possible to increase average output by about 15 
percent from the existing bundle of inputs. Although the comparison of average technical 
efficiency with that of the mean economic efficiency of previously done Ali and Flinn (1987) 
study based on 1981-82 data from Gurjranwala district of Punjab is difficult, it does 
suggest significant improvement in managerial skills over the last one and a half decade. One 
of the main reasons for this trend could be that the rice region faces almost the static 
technology setup. Thus an average rice farmer has moved closer to the output frontier over 
the years. 
 
      Second step analysis, where measures of technical efficiencies were regressed on different 
farm and farmer specific characteristics, shows that agricultural extension services and 
availability of agricultural credit play positive and statistically significant role in achieving 
frontier output. Age and education also have positive effect on technical efficiency; 
however, the effect is statistically non-significant. The ratio of own land to total farm size 
for the sampled farms shows that higher the ratio the lower is the technical efficiency. This 
indicates that the farmers who plough more rented in area are more efficient than that of the 
farmers cultivating land. This result is very surprising and requires careful interpretation. 
 
 
 
 
 
 
 
 
 
 
 



 


