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Abstract 

The determination of Technical Efficiency is very crucial in analyzing the resource use efficiency of an agricultural product. A 

farmer attains technical efficiency when maximum production is yield by utilizing a minimum quantity of inputs. Therefore, in the 

present study, an attempt has been made to study the technical efficiency of paddy cultivation in the West Garo Hills district of 

Meghalaya. The data were collected from 200 paddy growers covering 20 villages. This study will enable the paddy growers to 

determine the optimal level of inputs utilization and thereby help in enhancing the yield and income. As per the findings, the 

different existing inputs used in paddy cultivation were land (X1), seed (X2), fertilizer (X3), farmyard manure(X4), pesticide(X5), 

power tiller (X6), bullock labour (X7), labour (X8) and marketing cost (X9). The Cobb Douglas production function was used to test 

the efficiency of different production inputs. Hence the underutilized and the over-utilized inputs were determined using the 

production function analysis. The results reveals that Technical Efficiency or Elasticity Coefficient (Ep) shows a decreasing return to 

scale (Ep<1) of paddy productivity in all group size group of paddy growers in the study area. 
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I. INTRODUCTION 

Paddy is un-husked rice, which is one of the major food crops in the world as well in Asia. It is one of the most important food crop 

in India contributing to more than 40 per cent of total food grain production of the country. Rice plays a very key role in the Indian 

economy as it is the staple food for the two-third population of the country. Meghalaya is predominantly an agrarian economy and 

about 75 per cent of the population depends on agriculture for their livelihood. Among the districts of Meghalaya, the West Garo 

Hills district has maximum share of around 36.36 per cent of total rice production covering 35.98 per cent of cultivated rice area. 

However, in terms of productivity, it is lower than the national average. Therefore, an attempt has been made under this study to 

analyze the optimal level of inputs utilization. Further, it will help the paddy growers in maximizing the output from the efficient 

utilization of available inputs.  

II. MATERIAL AND METHODS 

The survey method of investigation was adopted for the work of data collection. A specially designed schedule structure has been 

used for getting the information on socioeconomic data, production, input utilization and related aspects. The study comprised of 

200 samples of the paddy growers. Purposive sampling technique was adopted for the selection of sample paddy growers. The 

samples were collected from two blocks Viz., Tikrikilla and Selsela, covering 20 villages. The selected paddy growers were 

stratified into three size groups Viz., (Group I (1> -6 bigha), Group II (6.1-14 bigha) and Group III (14 and above bigha) base on the 

area under rice cultivation by using Cumulative Root Frequency Rule. The Cobb Douglas production function was used to analyse 

the data. 

 

1.1 Determination of Technical Efficiency 

The Cobb- Douglas production function was used to measure the technical efficiency of paddy growers. The general form of the 

Cobb-Douglas production function is as under: 

Cobb-Douglas Production Function  Y = aₒ xᵢ a1 

Where     Y=level of output 
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               Xᵢ= level of inputs 

aₒ,a1 = constant represent efficiency parameter and the production elasticities of 

respective input variables 

The elasticity of production(Ep) which is the percentage of change in output as a ratio of a percentage change in input was used to 

calculate the rate of return to scale which is a measure of a farm’s success in producing maximum output from a set of input (Farrel, 

1957). This is given as;  

Ep  ꞊ MPP/APP 

Where,  Ep  ꞊ Elasticity of production 

     MPP ꞊ Marginal physical product (Change of output) 

       APP ꞊ Average physical product (Change of input) 

Decision rules : 

  If,  ∑Ep = 1: constant return to scale 

   ∑Ep < 1: decreasing return to scale 

   ∑Ep > 1: increasing return to scale 

III. RESULTS AND DISCUSSION 
 

Technical Efficiency of Resource Use  

The Production Elasticity (Ep) or Technical Efficiency of paddy cultivation for inputs viz, land (X1), seed (X2), Fertilizer (X3), FYM 

(X4), pesticide(X5),Power tiller (X6),Bullock labour (X7), Labour (X8) and Marketing cost (X9) were presented in table 1.1. Here in 

case of group I, II and III the sum of technical efficiency or elasticity coefficient (∑Ep<1) of input was 0.71, 0.70 and 0.57 

respectively. Also, the sum of technical efficiency or elasticity coefficient of input for overall size group was 0.63. The result shows 

decreasing return to scale (∑Ep<1) for size groups I, II and III including overall. Which present that proportionate change of the 

output is less than proportionate change in input use for paddy cultivation. Thus the result indicates that a marginal increase in the 

amount of these inputs would not raise the total value of output proportionately. The coefficient of multiple determination (R2) of the 
production function was 0.274 in group I, 0.245 in group II and 0.767 group III, the result shows that about 27.4,24.5 and 76.7 per 

cent of the variation in productivity of paddy in group I, II and III respectively, which were described by the independent variables. 

Similarly, about 51.6 per cent in the overall production of the paddy grower depends on these independent variables. Here in case of 

group I, II and III the sum of technical efficiency or elasticity coefficient (∑Ep<1) of input was 0.71, 0.70 and 0.57 respectively. 

Also, the sum of technical efficiency or elasticity coefficient of input for overall size group was 0.63. The result shows decreasing 

return to scale (∑Ep<1) for size groups I, II and III including overall. Which present that proportionate change of the output is less 

than proportionate change in input use for paddy cultivation. Thus the result indicates that a marginal increase in the amount of these 

inputs would not raise the total value of output proportionately.  

Table -1.1 Technical Efficiency –Cobb Douglas production function analysis 

Variables Group I Group II Group III Overall 

Technical 

Efficiency 

Technical 

Efficiency 

Technical 

Efficiency 

Technical 

Efficiency 

(Ep) (Ep) (Ep) (Ep) 

Constant 0.55 3.71 0.48 2.05 

Land (X1) 0.39 0.54 1.05 0.51 

Seed (X2) -0.12 0.44 0.8 0.44 

Fertilizer (X3) -0.005 -0.02 0.03 -0.01 

FYM (X4) 0.072 -0.67 0.09 -0.43 

Pesticide (X5) 0.05 -0.02 -0.09 0.02 

Power tiller(X6) -0.04 0.18 -0.66 -0.14 

Bullock(X7) -0.03 0.1 -0.43 -0.09 

Labour(X8) 0.25 0.31 -1.54 0.22 

Marketing cost(X9) 0.14 -0.17 1.33 0.12 

Return to scales 0.71 0.70 0.57 0.63 

R Square 0.274 0.245 0.767 0.516 

No of observation 94 62 44 200 

         Significance at 5 % probability level 
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Technical Efficiency Parameters of Resource Use 

The estimates of technical efficiency parameters of resources such as Average physical product (APP), Marginal physical product 

(MPP), and Marginal value product (MVP), Marginal Factor cost (MFC), Profitability ratio (MVP/MFC), Efficiency gap and 

Divergence were derived from the sample of paddy growers. The overall estimates of efficiency parameters of resource use in paddy 

cultivation are presented in table 1.2. The value of MPP represents that the paddy growers were technically more efficient in the use 

of land than all other resources for higher productivity of paddy. This shows that if additional hectares were available then there 

would be an increase in paddy productivity by 122.89 quintals to the paddy grower. Among the resource used, seed (X2), FYM (X4), 

Power Tiller (X6) had the negative MPP values, this shows inefficiency in utilization of these resources. Further, the level of 

technology and prices of input, output, and efficiency of resource used were ascertain by equating the values of MVP to MFC of 

resources. When there is no significant difference between the MVP and MFC or the ratio of MVP to MFC or Profitability ratio is 

equal to unity (1), in that case, the resource is said to be optimally allocated. 

Table 1.2 , represent that the profitability ratio was more than unity (1) for Fertilizer and FYM, whereas less then unity values were 

found in all other resources. This shows that Fertilizer and FYM were underutilized (>1) whereas all other inputs were over-utilized 

(<1). As above, to increase the profitability the paddy grower will have to efficiently utilize the inputs. The adjustment in the MVPs 

for optimal resource use purpose (per cent divergence), about 26.71 per cent increase in fertilizer (X3) and 27.03 per cent increase in 

FYM (X4) will be required , while land (X1), Seed (X2), pesticides (X5), Power tiller (X6), Bullock (X7) Labour (X8) and Marketing 

cost (X9) where over-utilized which require 9.38, 473.29,270.84,63.65,230.27,701.45, 119.25 per cent reduction for optimal use in 

paddy production. 

Table 1.2 Overall estimates of Efficiency Parameters for Economic use of resource in Paddy cultivation 

Resource Geometric 

mean 

APP MPP MVP MFC Profitability 

ratio 

Efficiency 

gap 

Divergence 

Land (X1) 6.25 177.01 122.89 1106.0

5 

1209.7

7 

0.91 -103.72 -9.38 

Seed (X2) 64.46 17.85 -1.85 -16.63 -95.33 0.17 78.7 -473.29 

Fertilizer (X3) 16.11 4.46 0.51 4.61 3.38 1.36 1.23 26.71 

FYM (X4) 54.82 139.04 -0.5 -4.54 -3.31 1.37 -1.23 27.03 

Pesticide (X5) 3.15 88.86 7 62.97 233.5 0.27 -170.54 -270.84 

Power tiller (X6) 5.76 152.62 -28.75 -258.75 -423.43 0.61 164.68 -63.65 

Bullock labour (X7) 2.53 978.45 18.57 167.13 551.98 0.3 -384.85 -230.27 

Labour(X8) 25.79 731.11 0.35 3.14 25.17 0.12 -22.03 -701.45 

Marketing cost (X9) 7.22 207.75 4.98 44.86 98.35 0.46 -53.49 -119.25 

 

IV. CONCLUSION 

The study reveals that in case of group I, II and III the sum of Technical Efficiency or elasticity coefficient were in decreasing return 

to scale (∑Ep<1) for all size group of paddy growers including overall. The coefficient of multiple determination (R2) shows that 

about 27.4,24.5 and 76.7 per cent of the variation in productivity of paddy in group I, II and III respectively, The overall estimates of 

efficiency parameters of resource use in paddy represents that the paddy growers were technically more efficient in the use of land 

than all other resources and if additional hectares were available then there would be an increase in paddy productivity by 122.89 

quintals to the paddy grower. Among the resource used, seed (X2), FYM (X4), Power Tiller (X6) had the negative MPP values, this 

shows inefficiency utilization of these resources. Further, the input, output, and efficiency of resource used were ascertain by 

equating the values of MVP to MFC of resources. Also the profitability ratio was found more than unity (1) for Fertilizer and FYM, 

whereas less then unity values were found in all other resources. This shows that Fertilizer and FYM were underutilized (>1) whereas 
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all other inputs were over-utilized (<1).  Therefore the study can be concluded that the paddy growers of the study area are not 

technically efficient in utilization of available inputs at present. Thus there is a scope of maximizing the output by the reallocation of 

these resources. Thus for economically efficient utilization, the paddy growers will have to reduce the amount of the over utilized 

inputs as reflected by the study and vice versa.  
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