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Abstract 

 

The general purpose of this study is to analyze the technical efficiency of shallot seed 

farming using production factors in producing superior seeds in East Java. The selection 

of sample locations is based on the largest shallot production center in East Java, namely 

Nganjuk Regency, which has 62 farmer groups. Data collection techniques include 

interview techniques, observation techniques, free interviews with key informants and 

documentation. The data analysis method uses the Stochastic Production Frontiers 

method (V.4.1.C). The results of the study using Stochastic Frontier Analysis/SFA are 

efficiency of shallot seed farming production factors or DMU (Decision Making Unit) 

namely in the category (0.91-1) technical efficiency of 38.3 percent, category (0.86-0.90) 

is 21.1 percent, category (0.66-0.85) is 33.7 percent and category (0.41-0.65) is 6.9 

percent. Excessive distribution of herbicide input use can increase production costs. Labor 

production input, superior variety tubers as the raw material, organic fertilizer, land area 

and insecticides have been distributed appropriately. The compilation of 

recommendations for the future in improving the performance of seed farming in Nganjuk 

Regency by using superior varieties, namely Tajuk varieties which have good 

environmental adaptation capabilities even outside Nganjuk Regency area and can grow 

well in lowlands and highlands. So that the goal of maximizing the production results of 

shallot seed farming can be achieved. This study found empirical conditions that efficient 

seed farming is able to support increased shallot productivity in supporting domestic 

shallot consumption needs and supporting increased exports. The relationship between 

environmentally friendly cultivation patterns adopting the agropolitan concept so that this 
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study is expected to be a tool for policy makers, the government in improving the welfare 

of shallot farming communities and improving the regional economy. 

 

Keywords: farm performance, partnership, breeding, shallot seeds, stochastic 

production frontiers 

 

1. Introduction 

 

Shallots are a horticultural plant in the form of bulbs that are used as a spice group that 

is difficult to replace for household consumption. The distinctive aroma and many uses of 

shallots cause demand for this commodity to continue to increase, despite price 

fluctuations [1,2]. East Java Province has the largest shallot production, which is 484,670 

tons compared to other provinces. In 2023, the shallot harvest area in East Java province 

reached 51,020 hectares with a productivity of 24.41 tons per hectare, making it the 

province with the highest shallot production in Indonesia. The development of shallot 

production from 2018 to 2023 showed fluctuations with periods of increase and decrease. 

A significant increase occurred from 2019 to 2020 of 46,707 tons, while a sharp decrease 

occurred from 2021 to 2022 of 22,599 tons. This fluctuation is influenced by several 

production factors including the use of fertilizers, seeds, labor, agricultural medicines. In 

addition, there are problems that are often experienced by farmer groups, namely the 

limited availability of quality seeds, increasing seed prices, and potential pest attacks 

[3,4,5]. Nganjuk Regency is a center for shallot production and seeds in East Java 

province, the following is data on the harvested area of shallots [6]. 

 

Table 1. Harvested Area of Shallots in East Java (quintals) in 2023 

 

No Regency 2022 2023 

1 Nganjuk 16.780 17.345 

2 Probolinggo 9.267 9.038 

3 Malang 4.574 4.679 

4 Sampang 4.213 4.420 

5 Bojonegoro 3.703 3.949 

Source : Badan Pusat Statistik, 2024 

 

The existence of shallot seed farming is also faced with challenges including the 

inhibiting factor of shallot production, namely the availability of seeds. The need for seeds 

at the national level is always increasing, and in the period 2010-2011 only about 20% to 

30% per year of national seed needs were met [7,8,9]. Other needs are met by farmers' 

own seeds from shallot bulbs for consumption that are stored for seeds from generation to 

generation. This causes the level of productivity to decrease. The use of bulbs as seeds has 

several disadvantages, including the short shelf life of the bulbs, requiring a large storage 

warehouse and high bulb needs (reaching 1-1.2 tons/Ha), resulting in high transportation 

costs. So it is necessary to find alternative shallot seed propagation technology that is able 
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to meet the shortage of national seed needs. Several shallot seed propagation technologies 

that are currently being and continue to be developed are at least 3 types [10,11]. The three 

types of shallot seed propagation technologies are seed propagation with seeds (TSS), seed 

propagation with mini bulbs and seed propagation with tissue culture technology. 

 

Environmentally friendly agriculture can be viewed as alternative agriculture, namely 

agricultural practices that are different from those usually carried out in conventional 

agriculture, due to the green revolution, so that environmentally friendly agriculture can 

avoid the negative impacts of the green revolution, namely: (1) land damage due to soil 

erosion; (2) dependence on the use of high chemical/inorganic fertilizers and high costs to 

increase soil fertility; (3) dependence on the use of high chemical pesticides and high costs 

to control OPT; (4) a decrease in biodiversity; (5) excessive use of irrigation water; and 

(6) decreasing farmer welfare and income [12,13]. 

 

Efficiency is one of the main indicators in measuring the ability of farming businesses 

to survive and be competitive, in this context careful and efficient allocation of resources 

can produce optimal production levels from limited existing resources. This is as 

emphasized by [14,15] is defined as how a business can produce at the lowest possible 

cost to produce optimal output. However, what often happens in the field is the difficulty 

of achieving efficient farming conditions both technically. So it is necessary to analyze the 

efficiency (production factors on the productivity of shallot seed farming with 

environmentally friendly shallot cultivation technology patterns owned by farmer groups 

so that the level of efficiency can be known and the results can be used as a guideline for 

farmers in developing and increasing the productivity of shallot seeds in Nganjuk 

Regency, East Java Province [4,16]. Based on the background description, the assumption 

developed is that if farmer groups can manage input and output factors efficiently, it will 

lead to increased performance of shallot seed farming. 

 

2. Research Method 

 

This research was conducted in Nganjuk Regency. The object of this study was shallot 

seeds owned by farmer groups in Nganjuk Regency. The decline in seed production is 

related to the use of production factors consisting of shallot bulbs (seeds), organic 

fertilizers, land area, labor and insecticides [17,18]. The use of these production factors 

will have a significant effect on the production of shallot seeds. The location and object of 

the study were carried out intentionally (purposive method) based on certain 

considerations [19,20,21]. Nganjuk Regency is the largest center of shallot production in 

East Java Province. Nganjuk Regency has 400 horticultural farmer groups with land 

ownership of 0.25 hectares. However, there are still some shallot seed farmer groups in 

Bagor District, there are 10 shallot seed farmer groups, while Sukomoro District has 7 

farmer groups. Ngluyu District has 5 farmer groups, while Wilangan District has 8 farmer 

groups, Gondang District has 10 farmer groups, Rejoso has 14 farmer groups and Nganjuk 

District has 8 farmer groups. has the largest shallot land in East Java of 14,505 hectares 

(ha) and has five farmer groups that carry out shallot seed farming. and Some farmers also 
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plant other horticultural crops. The total number of shallot farmer groups is 62 (each farmer 

group has 10 members). Previously, there had been no research conducted related to the 

performance of farming businesses in shallot seed farmer groups in Nganjuk Regency, 

Indonesia. The calculation of the number of respondents using the Slovin formula, there 

were 86 farmers who carried out shallot seed farming with environmentally friendly shallot 

cultivation technology patterns. Each farmer respondent will be asked using an instrument 

in the form of a list of structured questions based on the indicators used such as 

questionnaires or direct interviews. Technical Efficiency Measurement Using the 

Stochastic Production Frontiers (41.C) Production Function Approach in Shallot Seed 

Farming. This approach aims to analyze inputs that affect the level of shallot seed farming 

and measure the level of efficiency of farmer groups in Nganjuk Regency. The stochastic 

frontier production function equation [22] is briefly written as follows: 

 

Ln yit = βxit + (vit – uit) i = 1,2,3,…n 

 

Description: 

yit = production produced by farmers at time -t  

xit = input vector used by farmer i at time t 

βi = vector of parameters to be estimated 

vit = random variable related to external factors (climate, pests) whose distribution 

is symmetrical and normally distributed. 

uit = non-negative random variable, and is assumed to affect the level of technical 

inefficiency and is related to internal factors and the distribution of uit is half normal  

[22]. 

 

The application in this study can be written with a mathematical formula:  

 

TE =  
Yi

Yi∗
 

Description: 

TE = Technical Efficiency of Shallot Seed Farming 

Yi = Actual production of Shallot Seeds i (output size) 

Yi* = Potential production of Shallot Seeds/frontier i 

 

Terms of Technical Efficiency of Shallot Seed Farming (0 ≤ TE ≤ 1): 

TE is getting closer to (1) = more efficient Shallot Seed Farming 

TE is getting closer to (0) = more inefficient Shallot Seed Farming 

 

The error component which is internal (can be controlled by farmers) and is usually 

related to the managerial capability of farmers in managing shallot seed farming is 

reflected by ui. This component is distributed asymmetrically (one sided) namely ui 

> 0. If the production process is efficient (perfect) then the output produced coincides 

with its maximum potential, meaning ui = 0. Conversely, if ui > 0 is below its 
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maximum potential. The distribution is semi-normal (uit ~│N(0,ϭu 2│) and uses the 

Maximum Likelihood estimation method [23]. 

 

3. Result and Discussion 

 

Table 2. Stochastic Frontier Production Function Estimation Results 

 

Variable Coefficient D-error Standard t-ratio 

Intercept  5,835 0,364 15,772* 

Land Area (X1) 0,582 0,061 8,610* 

Labor (X2) 0,544 0,107 4,875* 

Superior Variety Tubers (X3) 0,463 0,043 4,151* 

Organic Fertilizer (X4) 0,411 0,058 4,029* 

Herbicide (X5) -0,087 0,033 -1,345 

Insecticide (X6) 0,062 0,029 3,709** 

Sigma-squared 0,052 0,009 5,118* 

Gamma 0,999 0,001 622,02* 

Log-likelihood 45,68   

OLS    

Log-likelihood 31,22   

MLE    

LR 22,47   

 

 

Description: 

*  = Significant at α 1% 

**  = Significant at α 5% 

*** = Significant at α 10% 

Technical efficiency is a condition where the input materials used during the production 

process by farmers can produce maximum productivity. Technical efficiency is related to 

the ability of farmer groups to avoid waste when producing output with minimal input. 

Based on the results of the production function estimation using Stochastic Frontier. 

Shallot seed farming in Nganjuk Regency, East Java Province, produces the following 

results. 

 

Regression Equation Model: 

 

Y = 5.835 + 0.582LnX1 + 0.544LnX2 + 0.453LnX3 – 0.411LnX4 – 0.087LnX8 + 

0.062LnX9 

Based on the table above shows the results of the production function estimation 

using frontier stochastic 4.1c software with a 1% t-table of 2.75, a 5% t-table of 2.04 

and a 10% t-table of 1.70%. All variables studied are known to have their respective 

coefficients as follows: 
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1. The Gamma value is obtained at 0.999 and is significant at 1% t-table because 

t-count> t-table, namely 668.42> 2.75. This shows that 99.9% of the technical 

efficiency level of shallot seed farming in Nganjuk Regency is due to variations 

in production inputs and the remaining 1% is influenced by external factors that 

cannot be controlled by farmer groups such as climate, weather, pests and 

diseases. 

2. Land area input has a significant effect on shallot seed farming production by 

0.582 and is significant to t table by 1% where t-count (8.61)> t-table (2.75). 

This shows that if there is a 1% increase in land area, the shallot seed production 

will increase by 58.2%. So if the shallot seed land area increases, the production 

will increase. 

3. Labor input has a significant effect on shallot seed production by 0.544 and is 

significant to t table by 1% where t-count (4.87)> t-table (2.75). This shows that 

if there is an increase in the number of workers by 1%, the shallot production 

will increase by 54.4%. So if there is an increase in labor, there will be an 

increase in the amount of shallot seed production [6,24]. 

4. Input of superior variety bulbs (shallots) has a significant effect on shallot seed 

production of 0.463 and is significant to the t-table of 1% where t-count (4.15)> 

t-table (2.75). This shows that, if there is a 1% increase in seeds, the production 

of shallot seeds will increase by 46.3%. Therefore, if the number of superior 

variety bulbs is increased, the amount of production produced will increase.  

5. Organic fertilizer has a significant effect on shallot seed production of 0.411 

and is significant to the t-table of 1%, namely t-count (4.02)> t-table (2.75). 

This means that if there is a 1% increase in organic fertilizer, there will be an 

increase in production of 41.1%. So if the amount of organic fertilizer is 

increased, the amount of shallot seed production will increase, this is because 

organic fertilizer is one of the environmentally friendly production factors 

[19,25,26,27]. Organic fertilizer can increase soil fertility, improve soil 

structure to be loose which can make shallot roots grow well, increase 

microorganisms in the soil, the use of organic fertilizers according to the 

number of plants can produce maximum shallot seed production. 

6. Herbicides have no significant effect on shallot production, because t-count (-

1.345) <t-table (1.70). Excessive use of herbicides can cause weed resistance 

which results in the herbicide reaction being less effective. 

7. Insecticides have a significant effect on shallot production of 0.062 and are 

significant to the t-table of 5%, namely t-count (3.70) > t-table (2.04). This 

shows that if there is an increase in insecticide of 5%, there will  be an increase 

in production of 6.2%. So if the amount of insecticide is increased, the amount 

of shallot seed production will increase. 
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Table 3. Results of Technical Efficiency Analysis of Shallot Seed Farming Business 

 

Efficiency Rate Farmer (person) Percentage (%) 

0,41-0,65 6 6,9% 

0,66-0,85 29 33,7% 

0,86-0,90 18 21,1% 

0,91-1,00 33 38,3% 

Total 86 100% 

ET Average 0.899  

Maksimum 0.998  

Minimum 0.452  

 

Based on the table above, it can be seen that most shallot farmers in Nganjuk Regency 

have a technical efficiency level between 0.91-1.00, namely 33 farmers or 38% of the total 

number of respondents of 86 farmers who specifically carry out superior shallot seed 

varieties. Based on the results of data processing using Frontier software (V.4.1c), the 

lowest technical efficiency level is 0.45 and the highest is 0.99 with an average technical 

efficiency of 0.899. This shows that the average level of technical efficiency in the use of 

production inputs in shallot seed farming in Nganjuk Regency is 89.98%. 4. Conclusion 

The shallot production sector in the Regency remains superior, it is possible to present a 

realistic perspective on what is anticipated and the optimal approach to strengthening 

shallot seed farming. Instability in seed supply reduces the production capacity of shallots 

in East Java and may threaten the existence of shallot processing industries in various 

regions in East Java and outside East Java as suppliers of shallot seeds and bulbs as raw 

materials for processed industries that use shallots as one of the main raw materials or 

supporting raw materials. 

 

The shallot seed farming carried out by farmer groups in Nganjuk Regency adopts 

agricultural innovation, many farmers tend not to hesitate in implementing innovations in 

improving the performance of shallot seed farming. Farmers are of the view that the 

application of certain technological innovations will be more effective in helping to 

improve the quality of seed harvests and supporting farmer welfare [10,19,28,29]. The 

application of a combination of organic fertilizers and herbicides and fungicides can 

reduce production costs and is an implementation of environmentally friendly shallot seed 

cultivation technology. 

 

The environmentally friendly farming pattern is an agropolitan concept with a focus on 

the efficient use of natural resources, prioritizing environmental impact control, farmer 

welfare and improving the economy of a region. Thus, the implementation of 

environmentally friendly shallot cultivation can be a real example of the agropolitan 

concept in sustainable agricultural development. The suitability in the distribution of 

shallot seed production inputs is expected to be implemented continuously so as to support 
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the potential of Nganjuk Regency as a buffer for the supply of shallot stock and does not 

require the possibility that Nganjuk Regency is the largest national supply of shallot seeds. 
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