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Abstract. Red chili farming in Jember Regency has faced various kinds of risks that can
harm farmers. This research aimed to assess the profit of red chilli farming, the amount
of risk faced by farmers, the sources of risk on red chilli farming, farmers’ efforts in
handling risk impact on red chilli farming. The research was conducted in Ampel and
Lojejer village, Wuluhan District, Jember Regency. The results showed that red chili
farming in Wuluhan District was feasible with an R/C ratio of 1.59. Based on the risk
analysis of farming, it is known that the risk of production, cost, and income in red chili
farming is in the moderate category. The sources of risk toward red chilli farming were
weather and climate, pest and disease attack, and price. The farmers made some efforts in
addressing risk impact by using resistant varieties, using cultivation technology as
recommended, and diversifying farming.
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1 Introduction

Red chili is a very important horticultural commodity in Indonesia. The demand for red chili
continues to increase throughout the year along with the increasing trend of people consuming
spicy dishes. The increase in consumption was recorded from 2002 to 2019, from 2.77
thousand tons in 2002 to 4.35 million tons in 2019, or an increase of 3.42% per year [1]. In
terms of red chili production, there is also an upward trend. Badan Pusat Statistik recorded that
the national chili production reached 2.77 million tons in 2020. This figure increased by
183.96 thousand tons or 7.11% compared to 2019. Throughout 2020, the highest chili
production occurred in August, reaching 280.78 thousand tons with a harvested area of 73.77
thousand hectares. East Java Province is the largest chili producer in Indonesia with the
production of 784.05 thousand tons or 28.28% of the national chili production [2].

Risk and uncertainty are distinctive features of agricultural cultivation, which significantly
affect the production and income. Risk management is an important way for farmers to reduce
risk and uncertainty [3]. Red chili farming cannot be separated from risks and farmers are
faced with various risks, both production risk, price risk, technology risk, financial risk,
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institutional risk, and others [4][5]. The magnitude of the risk of farming can occur because
agriculture is strongly influenced by nature, weather, pests and diseases, temperature, drought,
flooding, and all kinds of other disasters. This kind of risk cannot be avoided by farmers, but
smart farmers will find ways to minimize the risks that will occur so that losses are not too
large [6]. There are several ways that can be applied by farmers to manage farm risk,
including: (1) ex-ante risk management, which is managing risk before the farming activity is
carried out, (2) interactive risk management, which is a strategy carried out by farmers when a
shock occurs, which involves reallocating resources. so that the impact of risk on production
can be minimized, and (3) ex-post risk management is a strategy that can be carried out by
farmers after a shock occurs, which is directed to minimize subsequent impacts.

Ampel and Lojejer villages in Wuluhan District, Jember Regency are red chili production
areas. Farmers in this area cultivate red chili in the second growing season throughout the year
routinely. Red chili farming activities are classified as high risk because they have several
obstacles, including the presence of pests and plant diseases that attack, inadequate
technology, and difficult access to marketing [7][8]. Whitefly attacks on chili plants can
reduce crop yields up to 20— 80%. In addition, anthracnose disease that causes fruit rot in chili
can occur in both the rainy and dry seasons, and if not properly controlled it can cause losses
of up to 50%. This high intensity pest attack causes red chili farming to have a big risk [9]. In
terms of marketing, red chili also has a high risk. Inefficient marketing due to long marketing
chain and large price margin. Inefficient marketing often harms some market players, such as
producers who get prices below the market price [10]. This study aimed to examine the
income of red chili farming, the magnitude of the risk received by farmers in red chili farming,
and farmers' efforts in dealing with the impact of risks on red chili farming. Through this
research, it is hoped that farmers can find out how the risks of red chili farming they face are
expected to improve their ability to manage the risks they face, so that it is expected to
increase farm productivity.

2 Research methods

This research was conducted in Ampel Village and Lojejer Village, Wuluhan District, Jember
Regency. This location was chosen as the research area because the two villages are the
centers of red chili farming in Wuluhan District. Determination of the sample was done by
random sampling on farmers who cultivated red chili farming in the planting period of April-
September 2021, with the number of samples taken as many as 50 respondents. The data
collection method was conducted by interviewing the sample farmers with a structured
questionnaire guide.

The analysis carried out in this study included a feasibility analysis of farming and farming
risk analysis. Farming feasibility analysis included the calculation of farm income or profit,
R/C ratio, and B/C ratio. Farming income was the difference between revenue and the total
costs incurred during farming activities. The income of a farm can be calculated by the
following formula:



NR=TR-TC 1)

That:

NR = Net Revenue/lincome
TR = Total Revenue

TC = Total Cost

Farming risk analysis carried out includes included production, cost, and income risk which is
was carried out quantitatively using the coefficient of variation with the following formula;

CV =o/Xr 2)
That:
CV = Coefficient of variation
¥ = Standard deviation
Xr = Average value
The criteria used are:
a. CV £0.5, farming has a low risk
b. 0.5 <CV £ 1, farming has a moderate risk
c. CV > 1, farming has a high risk.

Farmers' attitudes towards risk are grouped into three which can be seen from the value of the
coefficient of variation, which is as follows.:

CV > 1 Risk lover (likes risk),
CV = 1 Risk neutral (neutral to risk),
CV < 1 Risk averter (avoiding risk or averse to risk)

3 Result and Discussions

The results showed that red chili farmers in the cultivation center area were in the age range of
30-74 years with a proportion of more than 50% of farmers being over 50 years of age. The
age of the farmers in the study area is classified as productive age , so that they are quite
potential to carry out their farming activities. Age affects to physical ability of farmers in
carrying out farming activities [11], productive age can support good farming management, so
that it can help achieve optimal production [12]. The level of education that most respondents
achieved was elementary school level as many as 23 farmers. The average respondents's
farming experience is was about 15 years. The longer the farmer works in a farming activity,
the more experience he gains, so that the farmer will better master cultivation techniques and
mastery of technology related to his farming [13]. The large number of family members can
affect the availability of laborlabour in the family for red chili farming activities. The number
of household members of respondent farmers ranged from 1-6 people with an average of 4
people per household.



3.1 Production cost, revenue, and income of red chili farming

Production costs are costs incurred by red chili farmers in the red chili production center area
in Wuluhan District in one planting season or one production process. Production costs
include fixed costs and variable costs. Fixed costs include land rent, depreciation of
agricultural equipment and land taxes and fees. Meanwhile, variable costs include the cost of
purchasing seeds, fertilizers, pesticides, and labor. Analysis of farm income or profits was
carried out to determine the feasibility of red chili farming cultivated by farmers, which was
measured using the R/C ratio value. The calculation of farming analysis includes all costs used
by farmers in one planting period, both cash and non-cash, as well as the income obtained by
farmers in farming activities. The cost structure and profit analysis of red chili farming in the
April-September 2021 planting season per 3.300 m2 area can be seen in Table 1.

Based on the Table 1, it can be said that red chili farming in Wuluhan District in the April-
September 2021 planting period is feasible. It can be seen from the R/C ratio value of 1.59 or
greater than 1. The income of red chili farmers in each planting season is strongly influenced
by the yield harvest and product prices in the market [8]. In the planting period last year, the
price of red chili at the farmer level was around IDR 10.000-30.000 per kg, while the average
yield of red chili farmers reaches 6.6 tons/ha.

Table 1. Analysis of red chili farming per area of 3.300 m?

Variable Amount (IDR)
Fixed Cost 6.924.909
Variable Cost 12.515.940
Total Cost 19.440.849
Total Revenue 30.961.250
Income 11.520.401
R/C Ratio 1,59

B/C Ratio 0,59

3.2 Risks faced by red chili farmers in Wuluhan District

Risk is something faced by farmers in their farming and can cause possible losses in a farming
[14]. There are several kinds of risks that are generally owned by farming so that it can reduce
the level of farmers' income, namely production risk, cost risk, and income risk [15]. The
sources that cause farming risk come from external and internal factors. External factors are
shown through changes in weather/climate, pest and disease attacks, and prices, while internal
factors are shown through the availability of capital, land tenure and managerial ability [16].
Based on the CV value, it can be concluded that the production, cost and revenue risks are
included in the moderate risk category because the CV value is between 0.5 and 1 (Table 2).
However, the CV value at production risk is lower than the CV value at cost and income risk.
Based on the value of the coefficient of variation, it can also be stated that the value of the
coefficient of variation is less than one, which means that farmers in the research area are
included in the risk averter category or are risk averse.

Other studies [17] have shown that rice farmers in Java have a high production risk. Where the
high production risk is caused by natural disasters, floods and pests that attack rice farming,
resulting in crop failure. Rice farmers also face a fairly high cost risk, where the cost risk



faced by farmers is caused by the increase in urea fertilizer prices and pesticide prices.
Production risk factors that affect rice farming are seeds and labor. Most rice farmers are
included in risk averse farmers.

Table 2. Amount of production, cost, and income risk in red chili farming in wuluhan district

Risk CcVv Risk Category
Production 0,59 Moderate
Cost 0,64 Moderate
Income 0,82 Moderate

3.2.1 Production risk

Production risk is strongly influenced by internal factors of farmers in carrying out cultivation
activities. Production risk is in the moderate category indicating that each sample farmer has a
productivity per hectare that is not too different. This condition implicitly indicates that the
sample farmers have almost the same mastery of red chili cultivation technology. The risk that
often interferes with red chili plants usually comes from production. Red chili production is
strongly influenced by natural conditions and Plant Pest Organisms (OPT), namely pests and
plant diseases. There are several types of pests that often interfere with red chili plants,
namely: whitefly, trips, and fruit flies, while the most common plant diseases are fusarium
wilt, bacterial wilt, and anthracnose. If the plant is attacked by pests, it will cause production
failure. That is why farmers use simultaneous planting methods throughout the village so that
pests from one farmer's field do not interfere with other red chili plants if they are planted
irregularly. Production risk is also caused by erratic weather/climate which can hinder/disturb
the production process. A study stated production risk occurs from the uncertainty of the
natural growth of red chili plants which can affect the quality and quantity of production. This
risk can occur due to natural and weather uncertainties as well as several other factors. From
the result, there are eight sources of risk from production risk factors faced by red chili
farmers in Aceh Besar District. From the eight risks, the risk of fruit rot disease is the risk with
the highest RPN value [18].

3.2.2 Cost risk

The cost risk in red chili farming is in the medium category. Cost risk is strongly influenced
by external factors that cannot be controlled by farmers, such as input prices or production
facilities. If the prices for seeds, fertilizers, and pesticides are expensive, it will greatly affect
the higher production costs. Farmers will be able to minimize costs if farmers can allocate
production factors in farming efficiently [19]. Other research [20] states that price risk is
strongly influenced by the expected selling price of the commodity different from the price
that occurred at the time harvest. Price differences may occur due to differences in yield
quality stock of goods on the market.



3.2.3 Income risk

The income risk in red chili farming is in the medium category. Income risk is strongly
influenced by the price of red chili received by farmers. So far, farmers are in the position of
not being able to determine prices or price takers so that the risk of income tends to be high.
The level of risk in farming activities becomes a reference in determining the amount of profit
generated [21]. The higher the risk that farmers will face, the higher the expected yield or
profit [22]. In general, farming activities with high risk are believed to provide large profits,
meaning that profits are in line with the level of risk or profit and risk has a positive
relationship. This is supported by the results of research by [23] on income and income risk of
irrigated and non-irrigated rice farming, where the risk of income for non-irrigated rice fields
is greater than for irrigated rice fields, which is indicated by the coefficient of variation (CV).
which is high, namely for irrigation areas of 0.83 with an income of Rp. 4,356,216.00 and
non-irrigated areas of coefficient of variation (CV) of 0.89 with income received of Rp.
4,312,562.00. This shows that the higher the risk faced by the farmer, the lower the profit
obtained.

3.3 Strategies to handle the risks of red chili farming

Many efforts can be made by farmers to minimize risks and reduce the impact on their
business continuity. The risk of declining production quality can be overcome by applying
appropriate cultivation and post-harvest technology. Meanwhile, market risk can be handled in
several ways, namely diversification, vertical integration, forward contracting, future markets,
hedging and partnerships [21]. The risk management strategies carried out by farmers can be
grouped into 3, namely [24]: (1) ex-ante strategy which is a strategy carried out by farmers
before the risk occurs, this business is designed to prepare the farm so that it is not in a
position that is too vulnerable when the risk occurs, (2) interactive strategy is a strategy that is
carried out by farmers when a shock occurs, which involves relocating resources so that the
risk impact on production can be minimized, and (3) an ex-post strategy is a strategy that can
be carried out by farmers after a shock occurs, which is directed at minimizing the next
impact.

Other strategies to reduce ex-ante risk are some farmers use the same varieties and are
varieties that are resistant to fusarium wilt and bacterial wilt. To avoid using uncertified seeds,
most of the farmers choose to buy seeds from farm shops and only a few use their own seeds.
The interactive strategy carried out by farmers to reduce risk is more emphasized on the use of
farming technology in accordance with the recommendations, including using the
recommended planting distance, immediately replanting, the use of chemical fertilizer and
organic fertilizers in a balanced way. The management of ex post farming strategies is carried
out, among others, by diversifying farming. The farmers do not cultivate red chili as the only
one commaodity. In addition to planting red chili, farmers also plant other commodities such as
tobacco, sweet corn, and cabbage. Doing farming with various commaodities or planted in
polyculture will minimize the risk of production. The research [16] stated that polyculture of
clove and cabbage cultivation provides a low level of production risk compared to clove or
cabbage monoculture.



4 Conclusion

Red chili farming in the central area in Jember Regency is feasible because it has an R/C ratio
of 1.59. Based on the analysis of the Coefficient Variation (CV) on production, costs and
income, red chili farming is categorized as a moderate-risk farm with farmer behavior that
tends to avoid risk or risk averter. The sources of risk toward red chilli farming were weather
and climate, pest and disease attack, and price. The farmers made some efforts in addressing
risk impact by using resistant varieties, using cultivation technology as recommended, and
diversifying farming.

Acknowledgments

This Research was sponsored by PNBP Politeknik Negeri Jember with contract number:
507/PL17.4/PG/2022. We would like to thank for the team and all participants in this research.

References

[1] Pusat Data dan Sistem Informasi Pertanian, Red Chilli Outlook. Jakarta: Kementerian
Pertanian (2020)

[2] Badan Pusat Statistik, Indonesia in Numbers. Jakarta: BAdan Pusat Statistik (2021)

[31 K. M. M. Adnan et al., “Simultaneous adoption of risk management strategies to manage the
catastrophic risk of maize farmers in Bangladesh,” GeoJournal, vol. 86, no. 4, pp. 1981-1998 (2021)
[4] S. Kimura, J. Anton, and C. Lethi, “Farm Level Analysis of Risk and Risk Management
Strategies and Policiess: Cross Country Analysis,” Paris: OECD Publishing (2010) p. 54.

[5] Eliyatiningsih and F. Mayasari, “Structure, Behavior and Performance of the Red Chili Market
in Wuluhan District, Jembe Regency,” Semin. Nas. Has. Penelit., pp. 7074 (2017)

[6] A. Hao, “Uncertainty, risk aversion and risk management in agriculture, farmer; uncertainty;
risk aversion; risk management,” Agric. Agric. Sci. Procedia, vol. 1, pp. 152-156 (2010)

[71 E. Eliyatiningsih, I. Erdiansyah, and S. U. Putri, “The Implementation of Integrated Pest
Management Technology in Red Chili Farming (Case Study of Dukuh Dempok Village, Wuluhan
District, Jember Regency),” IOP Conf. Ser. Earth Environ. Sci., vol. 411, no. 1 (2020)

[8] R. Kustiari, W. K. Sejati, and R. Yulmahera, “Market Integration and Price Formation of Red
Chili in Indonesia,” J. Agro Ekon., vol. 36, no. 1, p. 39 (2018)

[9] E. Eliyatiningsih, I. Erdiansyah, S. U. Putri, D. H. Al Huda, and R. P. Pratama, “IPM
Technology Training on Red Chili Farming in Dukuh Dempok Village, Jember Regency,”
Agrokreatif J. IIm. Pengabdi. Kpd. Masy., vol. 7, no. 1, pp. 76-84 (2021)

[10] E. Eliyatiningsih and F. Mayasari, “Red Chili Market Integration in Jember Regency (Engle-
Granger Cointegration Approach),” J. Pertan. Agros, vol. 21, no. 1, pp. 55-65 (2019)

[11] E. Eliyatiningsih and F. Mayasari, “Factors that Influence Farmers > Decision to Keep His Red
Chili Farming in Wuluhan District , Jember Regency,” First Int. Conf. Food Agric., no. ISBN 978-
602-14917-7-5, pp. 55-61 (2018)

[12] Sarina, E. Silamat, and D. Puspitasari, “Analysis of Factors Affecting Red Chili Production in
Kampung Melayu Village, Bermani Ulu District, Rejang Lebong Regency,” Agroqua, vol. 13, no. 2,
pp. 57-67 (2015)

[13] N. Nurhafsah, R. H., I. Andriani, and F. Fitriawaty, “Analysis of Off-Season Chili Farming



Based on the Application of Red Chili Cultivation Components in West Sulawesi Province,” J.
Teknotan, vol. 15, no. 1, p. 9 (2021)

[14] T. Naftaliasari, Z. Abidin, and U. Kalsum, “Soybean Farming Risk Analysis in North Raman
District, East Lampung Regency,” JIIA, vol. 3, no. 2, pp. 148-156 (2015)

[15] F. Mutiara and Y. Kholil, A, “Risk Management in Rice Farming in Gerbo Village, Purwodadi
District, Pasuruan Regency,” J. Ekon. Pertan. dan Agribisnis, vol. 6, no. 3, pp. 911-920 (2022)

[16] K. Saptana, Arif Daryanto, Heny K Daryanto, “Risk Management Strategy for Red Chili
Farmers in Lowland Rice Fields in Central Java,” J. Manaj. dan Agribisnis, vol. 7, no. 2 (2010)

[17] W. N. Pertiwi, J. Mulyo, A. Suryantini, and U. G. Mada, “The Analysis of Insurance
Agriculture Performance and the Risk of Risk Farming in Java,” in Proceedings of 1st International
Conference on Sustainable Agricultural Socio-economics, Agribusiness, and Rural Development
(ICSASARD) vol. 199, no. Icsasard, pp. 4—7 (2021)

[18] H. Al Pansuri, R. Rahmaddiansyah, and S. Sofyan, “Identification of the Risks of Red Chili
Farming in Aceh Besar District,” J. IIm. Mhs. Pertan., vol. 6, no. 4, pp. 398-407 (2021)

[19] E. Eliyatiningsih and F. Mayasari, “Efficiency of Use of Production Factors in Red Chili
Farming in Wuluhan District, Jember Regency,” J. Agrica, vol. 12, no. 1, p. 7 (2019)

[20] A. Yekti, D. H. Darwanto, J. Jamhari, and S. Hartono, “Risk management strategy of meloon
business in sandy land Kulon progo district,” J. Ilmu-llmu Pertanian., vol. 26, no. 1, pp. 51-63,
(2019)

[21] 1. Fausayana, W. G. Abdullah, F. Susanti, D. Sidu, P. Arimbawa, and L. Yunus, “Factors
affecting the behavior of farmers toward the risk of seaweed farming in the Bungin Permai village,
Southeast Sulawesi, Indonesia,” AACL Bioflux, vol. 10, no. 6, pp. 1647-1653 (2017)

[22] Z. Saidah, H. Harianto, S. Hartoyo, and R. W. Asmarantaka, “Transaction Cost Analysis on
Revenues and Profits of Red Chili Farming,” J. Manaj. dan Agribisnis, vol. 16, no. 1, pp. 66-76,
2019, doi: 10.17358/jma.16.1.66.

[23] Muzdalifah, A. Suryantini, and Masyhuri, “Income and Risk of Paddy Farming in Irrigated and
Non-irrigated Areas in Banjar Regency, South Kalimantan,” J. Soc. Econ. Agric., vol. 1, no. 1, pp.
65-74 (2013)

[24] 1. Windani, F. Iskandar, and Z. Zulfanita, “Corn Farming Risk Management (Zea mays L.) as
an Effort to Realize Farmers’ Household Food Security,” J. Agroscience, vol. 6, no. 2, pp. 30-36,
(2016)



