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The research aims to know the effect of factors of production on the production of 

lettuce farming, to determine the level of technical, allocative, and economic efficiency 

of the use of production factors of lettuce farming and to determine the level of profit 

that can result from lettuce farming. The reason for choosing the area was because the 

majority of the population were cultivating lettuce plants. The results showed that: the 

influence of production inputs (seeds, fertilizers, pesticides, labour and land area) 

significantly influence the production of lettuce farming. The level of efficiency in the 

use of production factors (seeds, fertilizers, pesticides, labour and equipment) has not 

been technical, price, and economically efficient. Net income per farmer amounted to 

Rp. 2,608,062.,63, per month amounted to Rp. 869,354. 21 when compared to the UMK 

of Rp. 2,829,558, the income of lettuce farming in the study area was relatively low. 
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1. Introduction1 

A farmer is technically said to be more efficient (technical efficiency) compared to another if the farmer can physically produce 

higher production using the same factors of production. In contrast, a farmer can achieve price efficiency if he can maximize profits 

(capable of equating the marginal value of the product of each variable production factor with its price). Economic efficiency occurs 

when price efficiency and technical efficiency occur. The difference in efficiency between a group of farms can be caused by 

differences in technical efficiency, price efficiency, or both. 

 

a. Technical Efficiency 

Technical efficiency can be calculated by finding the derivative of each input using a formula. After knowing the entire formula 

from all samples, the data is processed using the Lindo program. After knowing the variables, the efficiency level can be 

calculated. It can be said that technical efficiency is if the level of farming efficiency is more than one hundred percent. 

 

b. Price Efficiency 

According to Susantum (2010), price efficiency is achieved when the ratio between the marginal productivity value of each 

input (NPMxi) and the input price (vi) or ki = 1. This condition requires NPMx to be equal to the price of production factor X 

or can be written as follows:  

 

X

bYPy
= Px………………………………. (2.1) 

Or  
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X

bYPy
= 1 ........................................................................................................ (2.2) 

Where: 

Px: factor price of production x 

 

According to Soekartawi (2011), NPMx is not always the same as Px in many cases. What often happens is: 

 

1. (NPMx / Px) > 1; This means that the use of input X is not yet efficient; to achieve efficiency, input X needs to be added. 

2. (NPMx / Px) < 1; means that the use of input X is not efficient; to achieve efficient input, X needs to be reduced. 

 

c. Economic Efficiency 

Economic efficiency is a product of technical efficiency and price efficiency (Susantum, 2010). So economic efficiency can be 

achieved if the efficiency of both has been achieved so that it can be written in the following formula: 

 

EE = ET. EH ..................................................................................... (2.3) 

Where: 

 EE: Economic Efficiency 

 ET: Technical Efficiency 

 EH: Price Efficiency 

 

2. Data analysis method 

To answer hypothesis (1), namely to see the level of technical efficiency, price efficiency, and economic efficiency, the following 

formula is used: 

 

2.1 Technical Efficiency 

To see the level of technical efficiency of the use of production factors in lettuce farming in Selrauda Village, Merdeka District, Karo 

Regency, a technical efficiency level measurement is used, which can be seen from the results of data processing with the help of 

Frontier Version 4.1c software. The justification for the value of technical efficiency is as follows: If the value of technical efficiency 

is equal to one, then the use of inputs or production factors is efficient.  If the value of technical efficiency is less than one (not 

equal to one), then the use of inputs or production factors is not efficient (Mubyarto, 2008).  To get the technical efficiency (TE) of 

lettuce farming can be done with the following calculations: 

 

                    TE = exp[E(ui|ei)] 

Where:  

TE    = Technical Efficiency 

exp [E(ui|ei)] = Expected value (mean) with conditions ci and 0 TE≤1 

 

If the TE value is closer to 1, then lettuce farming can be said to be more technically efficient, and if the TE value is getting closer 

to 0, then farming can be said to be more technically inefficient (Mubyarto, 2008). 

 

2.2 Price Efficiency 

According to Nicholson (2015), price efficiency is achieved if the ratio between the marginal productivity value of each input 

(NPMxi) and the input price (vi) is equal to 1. This condition requires NPMx to be equal to the price of production factor X. 

According to Soekartawi (2013), inefficiency, the price is reached when the ratio between the marginal productivity value of each 

input (NPMxi) and the input price (vi) is equal to 1. 

 

 NPM = Px 

1
..


X

PYb x

 
Where: 

b  = Production elasticity 

Y = Production 

Py = production price 

X = Number of factors of production Y 

px = Price of factors of production X 
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In this case, the values of Y, Py, X, and P are taken from the average, so the above equation can be written as follows: 

 

1
.

..


y

x

PX

PYb
 

In actual fact, the value equation is not equal to 1; what often happens is (NPM / Px) > 1, which means that the use of factor X is 

not efficient. In order to achieve efficiency, the use of production factor X needs to be increased (NPM / Px) < 1. This means that 

the use of production factor X is not efficient. To be efficient, the use of input X needs to be reduced. 

 

2.3 Economic Efficiency 

Nicholson (2015) states that economic efficiency is the product of all technical efficiency with the price efficiency of all input 

factors, a technically efficient allocation of resources where the combination of output produced also reflects people's preferences. 

In other words, economic efficiency will be achieved if technical efficiency and price efficiency are achieved. 

 

EE = ET. EH 

Where: 

EE: Economic Efficiency 

ET: Engineering Efficiency 

EH: Price Efficiency 

 

The test criteria are seen from the value of economic efficiency which is equal to one, then the farming carried out has reached 

the level of efficiency. To answer the hypothesis (2), it was analyzed using the OLS (Ordinary Least Square) method using a multiple 

linear regression estimator model, mathematically it can be written as follows: 

 

Y = a+b1 X1 + b2 X2 + b3 X3 + b4 X4 + b5 X5 + i 

Y    = Amount of lettuce production (kg) 

X1    = Number of seeds (kg) 

X2    = Amount of fertilizer (kg) 

X3    = Amount of pesticide (kg) 

X4    = Number of workers (HKP) 

X5    = Land area (ha) 

a   = Intercept coefficient 

b1,b2,b3,b4,b5 = Regression coefficient (parameter searched) 

i   = error tern (Nachrowi and Usman, 2006)  

 

To find out whether seeds (X1), fertilizers (X2), pesticides (X3), labour (X4) and land area (X5) simultaneously have a significant 

effect or not on lettuce production (Y), the F test is used. The hypothesis used is: 

 

H0: There is no effect of seed, fertilizer, Pesticide, and labor variables  

  Work on lettuce production (Y). 

H1: There is a variable influence of seeds, fertilizers, pesticides, and labor  

  Work on lettuce production (Y). 

If: Fcount Ftable then accept H0, reject H1 

Fcount Ftable then accept H1, reject H0 

 

To find out whether the variables of seeds, fertilizers, pesticides, labor and the land area had a significant partial effect on lettuce 

production (Y), the t-test was used. 

 

The hypotheses used are: 

 

H0 = 0: There is no effect of variable Xi on lettuce production (Y) 

H1 0: There is an effect of variable Xi on lettuce production (Y) 

If : tcount > ttable or -tcount < -ttable then accept H1, reject H0 

tcount < ttable or -tcount > -ttable then accept H0, reject H1 

(Suharyadi and Purwanto, 2011) 
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3. Research Results and Discussion 

3.1 Technical Efficiency 

To find the technical efficiency of lettuce farming, the formula Px

NPM x

 with the calculation looks like in the following table: 

 

Table 1. The Level of Technical Efficiency of Lettuce Farming in the Research Area, 2019 

No H1 X Y PPMx px Py NPM 
Px

NPM x
 Criteria 

1 0.017 173.38 544.42 0.05 1,500 14,000 700 0.47 Not efficient 

2 0.033 1,754,129 544.42 0.01 2.217 14,000 140 0.06 Not efficient 

3 0.631 384.81 544.42 0.89 110 14,000 12,460 113.27 Not Efficient 

4 3,749 12.84 544.42 11.31 100,000 14,000 158,340 1.58 Not Efficient 

5 1,000 8.31 544.42 65.51 89,900 14,000 917,140 10.21 Not Efficient 

Source: Data processed (2020) 

 

From the table, it can be seen that the production factor of seeds and fertilizers has a value of NPMx / Px < 1, so it is still technically 

inefficient, so it needs to be reduced to be technically efficient, while the production factors of pesticides, labor and equipment 

have a value of NPMx / Px > 1 so that technically these three factors must be added in order to be technically efficient in increasing 

lettuce production. According to Soekartawi (2003), if NPMx / Px > 1, the use of production factor X is not yet technically efficient. 

To achieve efficiency, input X must be added. If NPMx / Px = 1, it means that the use of factor X is efficient. If NPMx / Px < 1, it 

means that the use of production factor X is not efficient; to achieve efficiency, input X needs to be reduced. 

 

3.2 Price Efficiency 

To find price efficiency, use the formula 
PxX

PxYb

.

..
 with calculations as shown in the following table: 

 

Table 2 Level of efficiency of Lettuce Farming Prices in the Research Area, 2019 

No H1 X Y px Py NPM 
PxX

PxYb

.

..
 Criteria 

1 0.017 173.38 544.42 1,500 14,000 700 0.47 Not efficient 

2 0.033 1,754,129 544.42 2.217 14,000 140 0.06 Not efficient 

3 0.631 384.81 544.42 110 14,000 12,460 113.62 Not Efficient 

4 3,749 12.84 544.42 100,000 14,000 158,340 22.25 Not Efficient 

5 1,000 8.31 544.42 89,900 14,000 917,140 10.21 Not Efficient 

Source: Data processed (2020) 

 

From the table, it can be seen that the production factor of seeds and fertilizers has a value of bYPy / X.Px < 1, so it is not efficient, 

where the use of both factors must be reduced in order to increase lettuce production in the study area efficiently. While the 

pesticide production factors, labor and land area have bYPy / X.Px > 1, so it is not efficient, where the use of these three factors 

must be added to be efficient. According to Soekartawi (2003), if bYPy / X.Px > 1, the use of production factor X is not efficient. To 

achieve efficiency, the input X must be added. If bYPy / X.Px = 1, it means that the use of factor X is inefficient. From the results of 

the calculation of the value of price efficiency, it can be explained that the average use of allocative factors of production is not 

efficient, 

 

3.3 Economic Efficiency 

To find economic efficiency, the formula EE = Et x EH is used as shown in the following table: 
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Table 3. Economic Efficiency of Use of Production Factors in Lettuce Farming in Indonesia 

Research Area, The Year 2019 

 

No Input  
Technical 

Efficiency 

Price 

Efficiency 

Economic 

Efficiency 
Criteria 

1 Seeds  0.47 0.49 0.23 Not efficient 

2 Fertilizer  0.06 0.06 0.00 Not efficient 

3 Pesticide  113.27 113.62 12.869 Not Efficient 

4 Labor 1.58 22.25 35.15 Not Efficient 

5 Equipment 10.21 10.21 104.24 Not Efficient 

Sumber: Data processed (2020) 

 

From the table, it can be concluded that the provision of production factors in lettuce farming in the research area is not yet 

economically efficient, because the value of economic efficiency is greater than one (EE > 1). According to Soekartawi (2003), 

efficiency is defined as an effort to use the smallest input to get the maximum production. Such a situation will occur if the farmer 

is able to make an effort to make the marginal product value (NPMx) for an input equal to the input price (Px). According to 

Semaoen (2012), the traditional test of allocative efficiency is based on the assumption that producers use the same level of 

technology, product and input prices. 

 

1. Effect of Production Inputs (Seeds, Fertilizers, Pesticides, Labor and Land Area) on Lettuce Farming Production in the Research 

Area 

 

a. Cobb-Douglas test 

To determine the effect of production inputs (seeds, fertilizers, pesticides, labor, and land area), the Cobb-Douglas test was carried 

out using the SPSS-24 program. The results of the Cobb-Douglas test can be seen in the following table: 

 

Table 4. Cobb-Douglass Test Factors of Seeds, Fertilizers, Pesticides, Labor and Land Area 

Against Lettuce Production in the Research Area 

Coefficients 

Model  

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig.  B Std.Error Beta 

1 (Constant) 34,080 97,918  ,348 ,731 

Seeds  0.017 ,352 ,033 0.047 ,963 

Fertilizer ,033 .044 0.60 ,742 ,465 

Pesticide ,631 ,089 ,803 7,119 ,000 

Labor 3,749 2,438 ,177 1,537 ,137 

Equipment 1,000 4,783 0.015 -,209 ,836 

a. Dependent Variable : Production 

Source: Data processed (2020) 

constant  = 22,032 

R3   = 0.925 

F table  = 2.62 

T table  = 1,711 

 

In this section, the coefficient values of a, b1, b2, b3, b4, and b5 t are calculated and are significant. From the table can be obtained 

the equation: 

 

Y = 34,080 + 0.017X1 +0.033X2 +0.631X3 +3.749X4 +1,000X5 
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Based on the table and equation above, it can be interpreted as follows: 

 

1. F test 

 

The R2 value of 0.925 indicates that 92.5% of lettuce production can be influenced by the variables of seeds, fertilizers, pesticides, 

labor and land area. Based on the F test that was carried out, it was obtained that Fcount = 61.228 > Ftable 2.62, meaning that 

seeds, fertilizers, pesticides, labor and equipment simultaneously significantly affected lettuce production in the study area because 

the results of multiple regression analysis (showing that (sig = 0.00 > 0.05)) which means that all the variables studied (seeds, 

fertilizers, pesticides, labor and equipment) have a significant effect on lettuce production in the study area. 

 

a. Seeds 

The value of 0.017 is the seedling coefficient (X1) which indicates that if the other independent variables have a fixed value and 

the seeds increase by 1 unit, the lettuce production will increase by 0.017 kg. The sign of a positive coefficient for seeds means 

that the influence of seeds on lettuce production in the research area is positive, where the more lettuce seedlings tend to increase, 

the lettuce production in the research area will increase and vice versa. According to research by Tamalonggehe D. et al. (2014), 

which states that seeds have a positive effect on lettuce production. 

 

b. Fertilizer 

The value of 0.033 is the fertilizer coefficient (X2) which indicates that if the other independent variables have a fixed value and the 

fertilizer increases by 1 unit, it will increase lettuce production by 0.033 kg. The sign of a positive coefficient for fertilizer means 

that the effect of fertilizer on lettuce production in the study area is positive, where the more fertilizer is added, the lettuce 

production in the study area will increase and vice versa. According to Suwalan et al. (2004) in Sahara and Idris (2010), the response 

of plants to fertilizer application will increase if the fertilizer used is the right type, dose, time and method of application. 

 

c. Pesticide 

The value of 0.0631 is the pesticide coefficient (X3) which indicates that if the other independent variables have a fixed value and 

the pesticide increases by 1 unit, the lettuce production will increase by 0.0631 kg. The positive coefficient sign for pesticides 

means that the influence of pesticides on lettuce production in the research area is positive, where the increasing use of pesticides, 

the production of lettuce in the research area will increase and vice versa. 

 

d. Labor 

The value of 3.749 is the coefficient of labor (X4) which indicates that if the other independent variables are fixed in value and labor 

has increased by 1 unit. It will increase the production of lettuce by 3.749 kg. The sign of a positive coefficient for labor means that 

the influence of labor on lettuce production in the research area is positive, where the increasing use of labor means lettuce 

production in the research area will increase and vice versa (Soekartawi, 1992). 

e. Equipment 

The value of 1,000 is the equipment coefficient (X5) which indicates that if the other independent variables have a fixed value and 

the equipment increases by 1 unit, it will increase lettuce production by 1,000 kg. The positive coefficient sign for equipment means 

that the influence of equipment on lettuce production in the research area is positive, where the more equipment is added, the 

lettuce production in the research area will increase and vice versa. This study is in accordance with Tamalonggehe D. et al. (2014) 

research. Which states that the equipment has a positive effect on lettuce production. 

 

2. t-test 

 

a. Seeds 

Partially, the seeds did not affect the production of lettuce. This can be seen from the value of tcount < ttable (0.047 <1.711) then 

H0 is accepted, meaning that there is no partial effect of the seed variable (X1) on lettuce production (Y), then this means that the 

seed does not have a significant effect on lettuce. 

 

b. Fertilizer 

Partially, fertilizers do not affect lettuce production. This can be seen from the value of tcount < ttable (0.742 <1.711) then H0 is 

accepted, meaning that there is no partial effect of fertilizer variable (X2) on lettuce production (Y), then this means that fertilizer 

does not have a significant effect on lettuce production, because more and more fertilizers are used, it will reduce lettuce 

production and increase production costs. 
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c. Pesticide 

Partially, pesticides have an effect on lettuce production. It can be seen from the value of tcount < ttable (7.119 <1.711) then H1 

is accepted, meaning that partially there is an effect of pesticide variable (X3) on lettuce production (Y). 

 

d. Labor 

In terms of labor, it has no effect on lettuce production. It can be seen from the value of tcount < ttable (1.533 <1.711) then H0 is 

accepted, meaning that it does not partially affect the labor variable (X4) on lettuce production (Y) because the t-count value is 

less than the t-table value and the significant value of t is greater than the level of significance (0.05), then this means that labor 

does not have a significant effect on lettuce production. 

 

e. Equipment 

Partially equipment, affect the production of lettuce. It can be seen from the value of tcount < ttable (5.965 <1.711) then H1 is 

accepted, meaning that it partially affects the equipment variable (X5) on lettuce production (Y), because the t-count value is more 

than the t-table value, then this means that the equipment has an influence on lettuce production in the study area. 

 

4. Conclusion  

The use of production inputs (seeds, fertilizers, pesticides, labor, and equipment) significantly affects lettuce production in the 

study area. The level of efficiency in the use of production factors (seeds, fertilizers, pesticides, labor, and equipment) has not been 

technically, price, and economically efficient. Lettuce farming income in the research area is low. In an effort to increase the 

efficiency of lettuce farming, farmers are increasing the use of production factors such as the use of seeds and fertilizers according 

to the recommended amount and time of application. The government is advised to continue to pay attention to the need for 

production facilities such as fertilizers and pesticides by controlling the distribution of fertilizers and pesticides. Researchers are 

expected to be able to conduct further research on technical efficiency.  
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