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Abstract

:

This research was conducted to determine the financial feasibility of growing soybean varieties and their competitiveness in the rice-based cropping system of Indonesia. The research was conducted at two locations in 2020. The results showed that the use of improved varieties of soybean yielded 2.24 t/ha and 2.09 t/ha, which was higher than using local (non-improved) varieties. The use of improved varieties was financially feasible with Revenue Cost (R/C) ratios of 1.88–1.98 and Benefit Cost (B/C) ratios of 0.88–0.98. The competitiveness of soybeans in Mojokerto and Pasuruan was lower compared to maize and mungbean. Soybean could compete with competing crops if the productivity and price were higher than the current conditions. To be able to compete with maize, the soybean productivity should be 5.14–5.22 t/ha if the current soybean price per kg is IDR 7200 (about US $ 0.51). To compete with mungbean, the soybean productivity should reach 3.05 t/ha with the current price per kg of IDR 7200 (about US $ 0.51). When measured by the price level, to be able to compete with maize, the soybean selling price per kg should be IDR 14,428–IDR 14,893 (about USD 1.06) with a productivity level of 2.24 t/ha.
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1. Introduction


Soybean is the main ingredient in tofu and tempeh, which is one of the favorite food ingredients of Indonesian people. The demand for soybean continues to increase. Currently, soybean production in Indonesia is only able to meet 30–40% of the national consumption for 2.6 million tons per year [1]. The demand for soybean continues to increase as a result of the increasing population and the increasing variety of processed products and industrial raw materials. Tempeh and tofu dominate the use of soybeans as a source of protein for low-income families. The other uses of soybeans are for soy milk, soy sauce, bean sprouts, tauco, flour, and other processed products. Tempeh is consumed by frying because it is easy and tastes delicious.



In 2014, the harvested area for soybeans was 615,685 ha and increased to 680,373 ha in 2018. Similarly, total production increased from 954,997 tonnes in 2014 to 982,598 tonnes in 2018. However, the productivity decreased from 1.55 t/ha in 2014 to 1.44 t/ha in 2018 [2]. Increasing the production and productivity of soybean is becoming necessary to meet market demands. To increase the productivity of soybean, the adoption of recommended technology by farmers is needed. One of the technology components is the adoption of improved varieties resulting from a breeding program. Improved varieties have one or more special advantages such as high yield potential, pest and disease resistance, tolerance to environmental stress, product quality, or other characteristics. The use of improved varieties suitable for the local environment is one of the important requirements for successful farming. High-yielding varieties are technology that farmers are interested in and are easily adopted. Soybean production in Indonesia is carried out on optimal land, namely rice fields and dry land or rainfed lands that are not constrained by chemical, physical, or environmental factors.



Indonesia′s rice field area in 2015 reached 8,087,393 hectares [2]. Based on data from the Ministry of Agriculture, this number consists of 4.78 million ha of irrigated rice fields and 3.4 million ha of non-irrigated rice fields. These lands have potential for soybean development. Soybean grown on optimal land is more productive and more efficient than dry land. This can be due to optimal soybean growth and does not require inputs (soil amendments) other than fertilization which can be carried out according to recommendations for optimal land. The East Java province is the largest soybean area in Indonesia. The average land area owned by each farmer for food crops, especially soybeans, is less than 0.50 ha. In general, the cropping patterns are rice-rice-soybean, rice-rice-maize, rice-maize-mungbean, and rice-maize-maize cropping patterns. During harvest time, the farmers sell the soybean grains to local markets or to the local buyers who collect the soybean grains from the farmers’ houses.



Increasing soybean production in Indonesia to achieve self-sufficiency faces the problem of insufficient harvest area and low crop productivity. For the expansion of the harvested area in Indonesia, there is an optimal area of land, including rice fields. In order for soybeans to develop in these lands, location-specific cultivation technologies that are productive, efficient, economically feasible, and highly competitive are needed. To increase the soybean harvested area, agricultural development is faced with an area of fertile (optimal) land that is decreasing due to the conversion of its functions to other sectors by 1% per year [1]. Efforts to increase soybean production carried out by the government with the goal of achieving self-sufficiency face three main problems: the harvest area for soybeans is not large enough, productivity is still low, and the competitiveness of soybean commodities is still inferior to other food crops such as peanuts and maize. Therefore, one of the efforts that can be made to increase national soybean production in order to achieve self-sufficiency is to increase the productivity of soybeans, which currently has only reached 1.50 t/ha to around 3.0 t/ha.



Soybean cultivation technology is needed in optimal land that can increase productivity, is economically feasible, and has high competitiveness. Technology adoption is a dynamic process that changes over time. Therefore, the technology to be developed needs to be evaluated for its feasibility first at the farmer level. Financial feasibility analysis is an important aspect in assessing product development, because it can determine the feasibility of a business based on the usefulness and benefits it generates. New technology is not only technically feasible for agronomics, but it is also expected to have a direct impact on the acceleration of technology adoption, increase in crop production, and farmers′ income [3,4]. Adaptive and appropriate technology has four characteristics, namely being technically usable, economically beneficial, socially acceptable, and environmentally friendly [5]. The characteristics of innovation will determine whether or not farmers adopt an innovation, namely from the nature of relative advantages, suitability, complexity, ease of trial, and if it can be distinguished from the older technology [6]. Improved varieties are one component of technological innovation that plays an important role in increasing production. Among the technological innovations in soybean cultivation, improved varieties are the most capable technology component for increasing productivity per unit area. The use of improved varieties together with other components of cultivation technology will provide yield increase in order to support national soybean production as well as increase the welfare of farmers. The Indonesian Legume and Tuber Crops Research Institute (ILETRI) has developed several improved soybean varieties. The ILETRI is an institution that conducts research on various legumes and tuber crops. This institution is under the Indonesian Center for Food Crops Research and Development (ICFORD), Indonesian Agency for Agricultural Research and Development (IAARD), Ministry of Agriculture of the Republic of Indonesia. ILETRI has released more than 25 improved varieties with average grain yields of 3 tonnes/ha. More than 3 tonnes of the Breeder Seeds class of these soybean varieties are distributed annually to seed growers throughout the country to produce the Extension Seeds class for farmers.



In carrying out soybean farming, farmers usually use family labor and labor outside the family, depending on their activities. For land preparation activities (cleaning straw, drainage channels), planting, harvesting, and post-harvesting are usually carried out by workers outside the family. Meanwhile, the activities of fertilizing, spraying, and weeding are carried out by family workers. Therefore, the number of family members affects the activities of a farm. Family members who are involved in farming activities usually also have other jobs (besides agriculture) because the activities carried out in the agricultural sector only require a short amount of time.



The objective of this study was to determine the financial feasibility of improved soybean varieties and their competitiveness against alternative crops in rice-based cropping systems of Indonesia.




2. Materials and Methods


2.1. Study Area


The research was conducted in soybean production centers in Mojokerto and Pasuruan Regencies, East Java Province, Indonesia, where the improved soybean varieties from ILETRI were planted. In Mojokerto Regency, the research was carried out in three villages of the Bangsal District (Sidomulyo, Gayam, and Wunut), while in Pasuruan Regency, it was carried out in the Tunggulwulung Village of the Pandaan District. The Bangsal District of the Mojokerto Regency is located at the coordinates of 7°49′71.4″ South Latitude and 112°48′21.4″ East Longitude, while the Pandaan District of the Pasuruan Regency is located at the coordinates of 7°65’39.0’’ South Latitude and 112°69′35.3″ East Longitude. The distance between Mojokerto and Pasuruan is 64.80 km. The two areas were chosen in this study because they are one of the centers of Indonesian soybean production and carry out the cultivation of high-yielding soybean varieties from ILETRI. The land area for food crops, especially various legumes (soybeans, peanuts, mungbeans), is usually small. The average land area in the study area is 0.22 ha. All areas of soybean production centers in other regions in Indonesia are not much different from Mojokerto and Pasuruan.



The research was conducted in September–November 2020, involving 84 cooperator farmers and 26 non-cooperator farmers, so that the total sample was 110 farmers. The data were taken on the dry season II soybean cropping or after the first soybean planting in the rice–soybean–soybean rotation, as well as on non-soybean competitor crops.




2.2. Data Collection


The data were collected by interviewing the farmers using a structured questionnaire. The data taken were related to the input-output or production practices for soybean farming which includes soil planting preparation, planting, fertilizing, spraying pesticides and herbicides, weeding, harvesting, post-harvest activities (transport and thresher), as well as labor requirements of soybean and plant farming competitors and their respective prices. Cooperator farmers are farmers who grow soybeans using labeled improved variety seeds but their cultivation technology (planting methods, use of fertilizers, pesticides, herbicides, harvest methods, and post-harvest) is still what farmers usually apply. Non-cooperator farmers are farmers who do not use derivative improved variety seeds (which have been planted repeatedly) and their cultivation techniques are based on standard local production practices. Interviews were conducted twice, first during land preparation activities and weeding and second during harvest and post-harvest activities.




2.3. Data Analysis


The analysis used in this research is descriptive analysis to determine the financial feasibility of soybean farming and the competitiveness of soybean against its competitors in a rice-based cropping system. Descriptive analysis describes the state of the soybean commodity in selected areas on optimal land.



Financial feasibility analysis is an analysis to show the feasibility of a farm by using input-output or production facilities as well as its labor requirements. This analysis is a measure to determine the feasibility of a farm and written as follows [7]:




	
Cost of production facilities = Ʃ Hxi × Xi



	
Labor costs = Ʃ Htki × Tki



	
Farming costs = (1) + (2)



	
Revenue = Hq × Q



	
Profit = (4) − (3) = (5)



	
Benefits Cost (B/C) ratio = (5)/(3)



	
Revenue Cost (R/C) ratio = (4)/(3)








where B/C ratio > 0: the farming is profitable and feasible to be cultivated




	
B/C ratio < 0: farming is not profitable and not feasible to be cultivated



	
R/C ratio > 1: farming is profitable and feasible to be cultivated



	
R/C ratio < 1: farming is not profitable and not feasible to be cultivated








To determine the increase in income or profits from the existence of innovative technology, the Marginal Benefit Cost Ratio (MBCR) [8] employs the formula:


  M B C R =    I  t 1   −  I  t 0     T  C  t 1   − T  C  t 0      



(1)




where:



It1 = new technology revenue;



It0 = previous technology revenue;



TCt1 = total cost of new technology;



TCt0 = total cost of previous technology.



The following formulas are used to calculate the production break-even point (BEP production) and the price break-even point (BEP price):


      BEP production = total cost/price of production

BEP price = total cost/production











Competitiveness analysis:



The competitiveness between commodities in a mathematical model can be formulated as follows [9,10]:



Competitive rate of return:


   Y k 1  =  [   {   (    N  R j 0    N  R k 0     )  T  C k 0   }  + N  R j 0   ]  /  P k 0   



(2)




where:




	
   Y k 1    = level of soybean yield to compete with plant j (kg/ha);



	
  T  C k 0    = the original total variable cost of soybeans (IDR/ha);



	
  N  R j 0    = net plant revenue j (IDR/ha);



	
   P k 0    = original soybean price (IDR/kg);



	
  N  R k 0    = original net revenue of soybeans (IDR/ha).








Competitive output price level:


   P k 1  =  (  T  C k 0  + N  R j 0   )  /  Y k 0   



(3)




where    P k 1     = the competitive price of soybean against plant j (IDR/kg).





3. Results


3.1. Characteristic of Soybean Farmers


The characteristics of soybean farmers in Mojokerto and Pasuruan are almost the same in terms of age, education level, experience in soybean farming, number of family members and the area of cultivated rice fields they own. The average age in both regions is 50 years and over, with the highest levels of education at the elementary/primary school and junior high school levels with a percentage of more than 50% and 30%, respectively. Senior high school education level in Mojokerto (15.9%) was greater than in Pasuruan (4.6%). The undergraduate level in Mojokerto was 2.3% and in Pasuruan, there were no farmers with a bachelor′s level of education. Regarding soybean cultivation, the average farmer has 18 years of experience in Mojokerto and 17 years in Pasuruan. The average number of family members in both regions is three people and the average land size is 0.2 ha of paddy field (Table 1).



There are various reasons for farmers to keep farming soybeans, including the most common factors: habit, easy maintenance, water availability, land suitability, low costs, and easy marketing (18.46%, 16.54%, 15.38%, 12.31%, 12.31%, and 7.69%, respectively). Soybean plants in the study area play a very important role for farmer households, namely as a source of income (95%) apart from rice, and other roles (5%) such as being a land cover crop, meeting household needs, and providing funds to cover school fees or purchase land/rice fields, and for savings (Table 2).




3.2. The Soybean Varieties and Cropping Pattern


Soybean farmers in Mojokerto and Pasuruan used improved varieties from ILETRI as technology components for soybean farming in both regions. Various high yielding varieties of soybeans were used with characteristics such as being tolerant to pod sucking pests (Derap), shade tolerant (Dena), acid soil tolerant (Demas), drought tolerant (Dering), shattering pod tolerant (Detap), high isoflavone level (Devon), early maturity (Dega), and large seed size (Anjasmoro) (Table 3).



Cooperator farmers in Mojokerto all planted improved varieties as mentioned above with the highest percentage being Derap, Detap 1, Dega 1, and Dena 1, with 30%, 20.7%, 15%, and 11.3% respectively. Whereas for Pasuruan all of them used the improved variety Detap 1 (100%). Non-cooperator farmers are farmers who plant soybeans outside of ILETRI activities even though they also use improved varieties but the derivatives seeds (the seeds of the varieties that are planted repeatedly from the previous harvested areas without applying a proverly seed production procedures). These derivative varieties were Wilis, Devon 1, and Kretek which popular in the areas.



In Mojokerto the most widely used varieties are Devon 1 with a percentage of 75%, and others Wilis and Kretek with 12.5% each. Meanwhile in Pasuruan all of them use derived Wilis varieties (100%). Most of the farmers in Mojokerto (74%) use rice–rice–soybean, and the rest (26%) rice–paddy–maize rotation. In Pasuruan, the cropping patterns are more diverse, and the most consecutive are rice–rice–soybean, rice–rice–maize, rice–maize–mungbean, and rice–maize–maize cropping patterns, each with 90%, 6.46%, 3.14%, and 0.37%, respectively (Table 4).




3.3. Farming Analysis and Level of Financial Feasibility


The release of improved varieties is an effort to increase productivity, which ultimately has an impact on increasing farmers′ income and welfare. The study was conducted 202 to determine the financial viability of soybean farming using improved varieties. In this study, the analysis of soybean farming was divided into cooperator and non-cooperator farmers. Cooperator farmers are farmers who plant soybeans using improved varieties of seeds from ILETRI but the cultivation technology (planting methods use of fertilizers, pesticides, herbicides, harvesting methods, and post-harvest) referred to as traditional farmers practices. While non-cooperator farmers do not use labeled improved variety seeds but derivative improved varieties (improved varieties that have been planted repeatedly) and also follow traditional farming practices. This condition indicates that farmers have actually used improved quality seeds even though some farmers only use improved derivatives. This may be due to the influence of farmers who are not old and still classified as productive age (53-54 years old on average), thus adopting technological innovations. The age of the farmer also influences the adoption of a technological innovation. Farmers of productive age will be more active in adopting technological innovations than older farmers. In the research area, the farmers were in productive age (average age 53–54 years) and they adopted the technological innovations.



In this study, the financial analysis of soybean farming was calculated based on the real costs incurred. The wages of family labor are not taken into account in this analysis. The results of the analysis showed that the cost of farming using improved varieties in Mojokerto was IDR 8,584,172 (23.11% cost of production facilities, 76.89% of labor costs) and IDR 7,391,652 in Pasuruan (30.56% cost of production facilities and 69.44% cost of labor) (Table 5).



From the total cost of soybean farming with the use of technology, most is absorbed by labor costs. The large value of farming costs is due to inefficient expenditures on labor costs which absorb up to 70% of the total farming costs, while input costs (seeds, fertilizers, pesticides, herbicides) are 30%. The largest labor costs are for planting and harvesting activities (Table 6).



With the use of improved soybean varieties, the yields obtained by cooperator farmers were 27% and 22% higher than non-cooperator farmers in Mojokerto and Pasuruan, respectively. Whereas for cooperator farmers the average yield reached 2240 kg/ha, and 2090 kg/ha, and for non-cooperator farmers 1766 kg/ha, and 1720 kg/ha respectively for Mojokerto and Pasuruan (Table 7). This production is still lower than the potential yield of 3.5 t/ha produced by ILETRI. The yield potential in the field is influenced by the interaction between genetic factors and the management of environmental conditions. If the management of the growing environment is not carried out properly, the high yield potential of these improved varieties cannot be achieved.



Cooperator farmers′ soybeans selling price is higher than for non-cooperator farmers. The selling price will affect the income earned by farmers. The selling price of soybean for cooperator farmers is IDR 7200/kg and IDR 7000/kg for Mojokerto and Pasuruan, respectively, and IDR 6400/kg and IDR 6500/kg for non-cooperator farmers in Mojokerto and Pasuruan. The lower selling price is due to the lower quality of soybeans. Revenue from cooperator farmers is IDR 16,128,000 and IDR 14,630,000 for Mojokerto and Pasuruan, respectively. Revenue for non-cooperator farmers was IDR 11,302,400 and IDR 180,000, respectively (Table 7). The selling price of soybeans is much lower than the price set by the government in 2017 of IDR 8500.



Farming profits depend on the amount of income and the cost of farming. The greater the revenue and the more efficient the farming costs, the greater the profit obtained. The profit obtained by cooperator farmers is greater than that of non-cooperator farmers. The profits of cooperator farmers were 35.53% and 9.52% greater than non-cooperator farmers in Mojokerto and Pasuruan, respectively. The profit for cooperator farmers in Mojokerto is IDR 7,543,828, and in Pasuruan IDR 7,238,348. Meanwhile, the profit for non-cooperator farmers in Mojokerto is IDR 5,566,109, and IDR 5,260,286 in Pasuruan.



The use of high-yielding soybean varieties has been proven to be financially beneficial and feasible. This is indicated by the value of the R/C ratio > 1, and the value of the B/C ratio is much greater than the prevailing bank interest rate (0.02). The R/C ratio was 1.88 and 1.98, and the B/C ratio was 0.88 and 0.98 in Mojokerto and Pasuruan, respectively (Table 5). When viewed from the aspect of investment feasibility in soybean farming using improved varieties, it can be indicated by the value of the increase in B/C ratio or MBCR of 0.69 and 1.34 for Mojokerto and Pasuruan, respectively (Table 8). This means that a one-unit investment in soybean farming in optimal land using improved varieties will earn a return that is 0.69 and 1.34 times more than the value invested in Mojokerto and Pasuruan, respectively. Both locations are profitable and feasible because they are far above the current bank interest rate (>0.02); however, development in Pasuruan is more profitable. At the yield level of 2240 kg/ha in Mojokerto and 2090 kg/ha in Pasuruan, and the selling price of soybeans of Rp 7200/kg in Mojokerto and IDR 7000/kg in Pasuruan, BEP yields will be achieved at 1192 kg/ha in Mojokerto and 1055 kg/ha in Pasuruan. BEP prices were reached at IDR 3832/kg in Mojokerto and IDR 3536/kg in Pasuruan (Table 7).




3.4. Soybean Competitive Index


In the same planting season as soybean, other crops such as maize and mungbean are also planted. These crops are alternative crops to soybeans and are known as competitor crops to soybeans. In an effort to earn the maximum benefit, each farmer has a different way of cultivating his/her plants so that in one stretch of land, several food plants can be cultivated. The competitor crops for soybeans and the magnitude of soybean competitiveness against their competitors are shown in Table 8.



The results showed that soybeans did not have a competitive edge with its competitors or had low competitiveness (Table 8). The competitive index value of soybeans with maize and mungbean is <1, which means that soybeans have a low competitive power against maize and mungbean.




3.5. Soybean Competitive in Productivity Level


To find out how much soybeans are able to compete with competing crops, it is necessary to calculate the amount of seed productivity expected. The amount of the expected level of productivity (expectation) of soybeans is based on the assumption of the current price level (Table 9).



The average seed yield (productivity) in Mojokerto is 2.24 t/ha and the competitor crop for soybeans is maize. To be able to compete with maize, it is expected that soybean productivity should reach 5144 kg/ha if the price of soybeans is at the current price of IDR 7200/kg. In Pasuruan, the competing crops for soybeans are maize and mungbeans. To compete with maize, soybean productivity should reach 5217 kg/ha, and to compete with mungbean, soybean productivity should reach 3054 kg/ha if the price of soybeans is IDR 7000/kg. The low level of soybean competitiveness against competing maize crops is due to the inadequate access to external input (fertilizers, pesticides, and herbicides). Meanwhile, for maize farming, due to a better selling price and productivity, farmers applied maximum production input and cultivation facilities for better plant productivity.




3.6. Soybean Competitive in the Price Level


When measured by the price level, so that soybeans can compete with competing crops, the expected price must be calculated with the assumption of the current level of production (Table 10).



The price of soybeans in Mojokerto is IDR 7200/kg. Soybean price expectations when competing with maize reach IDR 14,428/kg and IDR 14,893/kg in Pasuruan. When competing with mungbean, the price of soybeans is IDR 10,193/kg. By looking at the facts above, it is clear that soybean has very low competitiveness level.





4. Discussion


The financial analysis of soybean farming includes calculating the cost of production facilities, labor, post-harvest, and revenue [11]. The need for labor input for soybean farming varies considerably. In general, farmers use labor services within and outside the family. The largest labor costs are for planting and harvesting activities (Table 6). If labor management can be more efficient, it can save farming costs, which in turn can increase profits. This is inline with the research results of Elisabeth et al. [11], who found that the labor input costs take the largest portion of the soybean farm production costs, ranging from 50.3% to 72.5% either using the existing method of farmers or innovative technology. In addition to the use of a lot of labor outside the family, the wages were also quite expensive. However, with better management and efficiency, soybean farming will be more profitable and feasible to develop. Laksono and Adnan [12] stated that the more labor outside the family is used, the greater the real cost for labor wages that must be incurred by farmers. Therefore, farmers are expected to be able to effectively use labor that comes from within their own family in order to reduce the payment of labor wages.



Soybean farming has no competitiveness if the output is sold for consumption in the market to tofu and tempeh factories. However, if the soybean agribusiness policy to increase competitiveness results in a change in consumption patterns by marketing soybeans as a source of vegetable protein that is safe for health, but also as a source of functional food, then soybeans have potential a strategic value to increase national food security in a sustainable, healthy, and educative manner [13,14].



The competitive index value of <1 for soybeans shows that soybeans have a low competitive power against maize and mungbean. This shows that the economic value of maize farming is higher, the income is higher, and the efficiency of capital and resource utilization is also better. This is also supported by the research results of Krisdiana [15,16,17] that the competitive power of soybeans is low against maize. Although soybean productivity has increased from year to year, it has not yet been able to compete with maize. This condition can be overcome, among other factors, by increasing the productivity and the selling price of soybeans. Sarwono [18] stated that productivity has a positive and significant effect on soybean competitiveness in Indonesia. Likewise, the soybean competitiveness is lower than for mungbean. The results of the study are in line with those reported by Krisdiana [15,16] that soybean farming in East Java has low competitive power against mungbean. Sukmaya [19] also revealed that soybean farming in Lamongan was not competitive and inefficient.



Bowo et al. [20] revealed that soybean farming in Grobogan only has a comparative advantage, and is sensitive to changes in commodity prices, fertilizers, and changes in labor costs. This is in line with what was conveyed by Tri [21], who stated that the output price policy is an effective instrument to increase the profitability and competitiveness of soybean farming. Likewise, Zakaria et al. [22] also revealed that the obstacles to soybean farming include the absence of a guarantee of a proper price for soybeans and high quality seeds. Besides the price factor, which greatly affects the competitiveness of soybeans, Tarigan et al. [23] stated that an improved seed policy is the most improved policy for increasing the competitiveness of soybean compared to other policies. Social factors and financial aspects in the form of incentives play an important role in determining technology adoption [24,25,26]. The results of this study indicated that the R/C ratio of soybean farming was 1.88 and 1.98 in Mojokerto and Pasuruan, respectively. These results were higher than those reported by Adri et al. [27], where the R/C was 1.13. The results of this study indicated that soybean farming in the research area was profitable and feasible. However, there is a need for farming incentives so that farmers are more enthusiastic about planting soybeans. The government′s policy to increase the competitiveness and productivity of soybeans is to provide assistance to the farmers such as free seeds of superior varieties, soybean cultivation technology, and adequate pricing policies. A similar case occured in the North China plain (NCP) of China, where the soybean production was rather sensitive to the return gaps of soybean due to maize. Government policies such as appropriate subsidies are needed to restore the soybean area and soybean production as part of the national revitalization strategy of soybean production [28].




5. Conclusions


The findings of this study highlighted that the use of improved soybean varieties increased seed productivity compared to local soybean varieties both in Mojokerto and Pasuruan Regencies, East Java Province, Indonesia. The use of improved soybean varieties was considered financially feasible. Increasing farm profits is still possible with efficient management of farm costs. The competitiveness of soybeans is lower compared to maize and mungbean. Soybeans can compete with these two crops if the productivity and price are higher than the current conditions. Labor management should be more efficient to reduce soybean farming costs and increase profits.
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Table 1. Characteristics of soybean farmers in the Mojokerto and Pasuruan Regencies (2020).
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Description

	
Number of Farmers (%)




	
Mojokerto

	
Pasuruan






	
Age (years)

	
53.38 (range 47–64)

	
54 (range 37–60)




	
Education level:

	

	




	
  Elementary School

	
50.0

	
59.0




	
  Junior High School

	
31.8

	
36.4




	
  Senior High School

	
15.9

	
4.6




	
  Undergraduate

	
2.3

	
0




	
Farming experience (years)

	
18.63 (range 4–30)

	
17 (range 5–25)




	
Number of family members (person)

	
3.88 (range 2–5)

	
3.75 (range 2–6)




	
Size of cultivated land area (ha)

	
0.22 (range 0.04–1.4)

	
0.217 (range 0.19–0.50)
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Table 2. Reasons and roles of soybean crops for farmers in Mojokerto and Pasuruan (2020).
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Reasons of Soybean Farming (%)

	

	
Roles of Soybean Crops for Farmers (%)






	
Habit

	
18.46

	
Source of revenue

	
94.9




	
Easy maintenance

	
16.54

	
School fees

	
1.5




	
Water availability

	
15.38

	
As land cover crop

	
1.2




	
Land suitability

	
12.31

	
To reserve household needs

	
1.2




	
Low costs of farming

	
12.31

	
Purchase land/rice fields

	
0.8




	
Easy marketing

	
7.69

	
For savings

	
0.4




	
Availability of seeds

	
6.54

	

	




	
High revenue

	
5.38

	

	




	
High selling price

	
4.62

	

	




	
Free seed program

	
0.38

	

	




	
Total

	
100

	

	
100.0
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Table 3. Soybean improved varieties grown by farmers in Mojokerto and Pasuruan (2020).
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Soybean Varieties Grown

	
Number of Farmers (%)




	
Mojokerto

	
Pasuruan






	
Cooperator farmers:

	

	




	
Derap

	
30.0

	




	
Devon 1

	
5.9

	




	
Devon 2

	
1.9

	




	
Dena 1

	
11.3

	




	
Dena 2

	
1.9

	




	
Dega 1

	
15.0

	




	
Demas

	
1.9

	




	
Dering

	
5.6

	




	
Detap 1

	
20.4

	
100.0




	
Anjasmoro

	
6.0

	




	
Non-cooperator farmers:

	

	




	
Wilis (derivatives seeds)

	
12.5

	
100.0




	
Devon 1 (derivatives seeds)

	
75.0

	




	
Kretek (local variety)

	
12.5
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Table 4. Soybean cropping patterns in Mojokerto and Pasuruan Regencies (2020).
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	Regencies
	Cropping Patterns
	Percentage (%)





	Mojokerto
	rice–rice–soybean
	74.00



	
	rice–rice–maize
	26.00



	Pasuruan
	rice–rice–soybean
	90.04



	
	rice–rice–maize
	6.46



	
	rice–maize–maize
	0.37



	
	rice–maize–mungbean
	3.14
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Table 5. Cost of production facilities per ha of soybean farming in Mojokerto and Pasuruan Regencies (2020).
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Cooperator Farmers

	
Non-Cooperator Farmers




	
Soybean Production Input Facilities

	
Mojokerto

(IDR/ha)

	
Pasuruan

(IDR/ha)

	
Mojokerto (IDR/ha)

	
Pasuruan

(IDR/ha)






	
Seeds (kg)

	
889,820

	
810,556

	
857,856

	
642,375




	
Fertilizer (kg):

Urea, SP36, Phonska

	
293,768

	
474,806

	
341,615

	
85,650




	
Organic fertilizer, gandasil D/B

	
154,231

	
349,025

	
24,140

	
21,412




	
Pesticide

	
428,536

	
428,375

	
482,090

	
597,996




	
Herbicide

	
217,497

	
196,838

	
93,010

	
239,820




	
Total

	
1,983,952

	
2,259,600

	
1,798,711

	
1,587,253
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Table 6. Labor cost of soybean farming per ha in Mojokerto and Pasuruan Regencies (2020).
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Cooperator Farmers

	
Non-Cooperator Farmers




	
Labor Used Activities

	
Mojokerto

(IDR/ha)

	
Pasuruan

(IDR/ha)

	
Mojokerto (IDR/ha)

	
Pasuruan

(IDR/ha)






	
Land preparation

	
1,585,765

	
1,229,731

	
829,811

	
535,312




	
Seed planting

	
1,898,400

	
1,532,375

	
930,100

	
1,348,987




	
Fertilizer application *

	
289,067

	
345,956

	
213,000

	
171,300




	
Pesticide application *

	
640,154

	
621,956

	
433,100

	
685,200




	
Herbicide application *

	
298,527

	
188,788

	
105,500

	
85,650




	
Weeding *

	
210,758

	
191,663

	
337,250

	
685,200




	
Harvesting

	
1,267,484

	
1,296,619

	
1,214,100

	
1,391,812




	
Post-harvest

	
1,848,571

	
1,073,327

	
963,569

	
1,056,350




	
Total **

	
6,600,220

	
5,132,052

	
3,937,580

	
4,332,461








* Using family labour; ** Real cost.
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Table 7. Financial analysis of soybean farming per ha in Mojokerto and Pasuruan, 2020.
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Cooperator Farmers

	
Non-Cooperator Farmers




	
Components

	
Mojokerto

(IDR/ha)

	
Pasuruan

(IDR/ha)

	
Mojokerto (IDR/ha)

	
Pasuruan

(IDR/ha)






	
Input facilities cost (IDR/ha)

	
1,983,952

	
2,259,600

	
1,798,711

	
1,587,253




	
Labor cost (IDR/ha)

	
6,600,220

	
5,132,052

	
3,937,580

	
4,332,461




	
Total farming cost (IDR/ha)

	
8,584,172

	
7,391,652

	
5,736,291

	
5,919,714




	
Grain yield (kg/ha)

	
2240

	
2090

	
1766

	
1720




	
Grain selling price (IDR/kg)

	
7200

	
7000

	
6400

	
6500




	
Revenue (Rp/ha)

	
16,128,000

	
14,630,000

	
11,302,400

	
11,180,000




	
Profit (Rp/ha)

	
7,543,828

	
7,238,348

	
5,566,109

	
5,260,286




	
B/C ratio *

	
0.88

	
0.98

	
0.97

	
0.89




	
R/C ratio **

	
1.88

	
1.98

	
1.97

	
1.89




	
Increase in B/C ratio

	
0.69

	
1.34

	

	




	
BEP production

	
1.192

	
1.055

	
896.30

	
910.72




	
BEP price

	
3832

	
3536

	
3248

	
3441








* Profitable when B/C ratio > bank interest rate (0.02); ** Profitable when R/C ratio > 1.
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Table 8. Competitiveness of soybean against its crop competitors in Mojokerto and Pasuruan Regencies, 2020.
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Regencies

	
Crop Competitors

	
Competitive Index






	
Mojokerto

	
Maize

	
0.86




	
Pasuruan

	
Maize

	
0.79




	
Mungbean

	
0.93
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Table 9. Soybean yield expectation to gain a competitive advantage in Mojokerto and Pasuruan Regencies, 2020.
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Regencies

	
Crop Competitors

	
Soybean Seed Yield Expectation

(kg/ha)

	
Selling Price Level

(IDR/kg)






	
Mojokerto

	
Maize

	
5144

	
7200




	
Pasuruan

	
Maize

	
5217

	
7000




	
Mungbean

	
3054

	
-
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Table 10. Soybean price expectations to gain a competitive advantage in Mojokerto and Pasuruan Regencies, 2020.
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Regencies

	
Crop Competitors

	
Soybean Selling Price Expectation

(IDR/ha)

	
Soybean Seed Yield Level

(kg/ha)






	
Mojokerto

	
Maize

	
14,428

	
2240




	
Pasuruan

	
Maize

	
14,893

	
2090




	
Mungbean

	
10,193
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