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Abstract

Sericulture has emerged as a promising agro-based enterprise, significantly contributing to rural development and livelihood opportunities in non-traditional areas of Maharashtra, particularly the Vidarbha region. The present study analyzed the break-even point (BEP) of mulberry sericulture units in the Amravati district, a region exhibiting promising growth, based on primary data collected from 60 farmers across four selected tehsils (Morshi, Chandur Bazar, Chandur Railway, and Nandgaon Khandeshwar) during the 2023–24 agricultural year. The analytical framework utilized cost and return analysis, with the break-even point calculated in both physical and monetary terms.
Results revealed that the sericulture unit requires a minimum annual production of 103.73 kg of cocoons (₹46,679.08 in monetary terms) to recover its total cost. The total annual cost of production per unit was ₹1,72,372, while the gross revenue from the actual average production of 946 kg amounted to ₹4,25,700, yielding a net profit of ₹2,53,328 and a favorable Benefit–Cost Ratio (B:C) of 1.82. This actual production provided a substantial margin of safety of 842.27 kg (89.03%), ensuring strong profitability and financial sustainability. The high margin of safety acts as a crucial buffer against potential market fluctuations or production setbacks.
The findings suggest that sericulture in Amravati is an economically viable and scalable venture, suitable for small and marginal farmers due to its relatively low fixed costs and high returns. The study reinforces that, with continued government support schemes like the Mahareshim Abhiyan and focus on access to quality inputs and efficient management of variable costs, sericulture has significant potential for wider adoption and improving the socio-economic status of rural communities in the region.
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Introduction

Sericulture has emerged as a vital agro-based industry contributing significantly to rural development in India. It provides livelihood opportunities for small and marginal farmers, women, and landless labourers (Siddappaji et al., 2014). Its inclusive nature stems from the redistribution of wealth from urban consumers to rural producers, making it an effective tool for poverty alleviation. Recognizing this, both central and state governments have introduced policies to expand sericulture into non-traditional regions such as Vidarbha, Maharashtra.

India is the only country producing all five commercial varieties of silk: mulberry, tropical tasar, oak tasar, eri, and muga (Sharma et al., 2019). Despite increasing competition from synthetic fibers, silk continues to enjoy high global demand due to its unique qualities. India ranks second in global silk production and first in consumption. Production rose from 33,770 MT in 2020–21 to 38,913 MT in 2023–24. Maharashtra, though non-traditional, has registered promising growth due to favourable climatic conditions and government initiatives (Mote et al., 2013).

The innovative “Silk and Milk” model in Vidarbha illustrates how sericulture integrates with dairy farming, enhancing household income and resource use efficiency (Dewangan, 2017). In Amravati district alone, 184 farmers presently cultivate mulberry across 200 acres, producing 31.862 MT of cocoons worth ₹1.11 crore. The Mahareshim Abhiyan launched in 2024 further aims to expand mulberry cultivation by enrolling 335 new farmers over 375 acres.

Given this backdrop, assessing the economic feasibility of sericulture in Amravati through break-even analysis is crucial for guiding policy and private investment.

Objectives

· To estimate the break-even point of sericulture units in Amravati district.

Materials and Methods

The study was purposively conducted in Amravati district, selecting four tehsils with high sericulture activity: Morshi, Chandur Bazar, Chandur Railway, and Nandgaon Khandeshwar. From each tehsil, three villages were selected, and five sericulture units from each village, totalling 60 units, were surveyed. Primary data for 2023–24 were collected using a structured and pre-tested interview schedule.

Analytical Framework

Break-even analysis was employed to assess the viability of sericulture units.

Computation in physical quantity, 

 Break-even point (BEP) =   [image: image1.png]



Computation in monetary value,  

 Break-even point =  [image: image2.png]



Where,  

F = Fixed cost per sericulture unit in Rs.

P = Selling price per kg of sericulture unit in Rs.

V = Variable costs per unit in Rs of sericulture unit

 Margin of safety 


The excess of production over the BEP is called the Margin of Safety. It indicates the difference between total output and output at BEP or total revenue obtained from the enterprise and revenue at BEP.


Margin of safety was calculated in physical terms and monetary terms.  

Computation in physical terms, 
Margin of safety (in units) = Total output – output at BEP

Computation in monetary terms, 

Margin of safety (in monetory) = Total Revenue – Revenue at BEP                                     

Percentage of margin of safety  

 
Percentage of margin of safety was calculated by using following formula. 

Percentage of margin of safety (%) =[image: image3.png]Total OUTPUT —BEP OUTPUT
VOLUMEOF OUTPUT



  × 100 

(in physical and in monetary terms) 

RESULTS AND DISCUSSION

Cost and Revenue Structure of Sericulture Units

A detailed assessment of the average annual cost and revenue structure of sericulture units was carried out to evaluate the economic viability and cost behavior associated with cocoon production in the Amravati district. The cost structure was divided into two main categories—fixed costs and variable costs. Fixed costs included depreciation on rearing house and equipment, and interest on fixed capital, whereas variable costs comprised expenditure on mulberry leaves, silkworm seed (DFLs), disinfectants, labour, electricity, and other recurring inputs.

Table 1. Average Annual Cost and Revenue of Sericulture Unit (₹/unit)

	Particulars
	Value (₹)
	Percentage of Total Cost

	1. Fixed Cost
	31,192
	17.28

	2. Variable Cost
	1,41,180
	78.16

	3. Total Cost
	1,72,372
	100.00

	4. Total Revenue (946 kg × ₹450/kg)
	4,25,700
	—

	5. Net Profit
	2,53,328
	—

	6. B:C Ratio
	1.82
	—


            (Source: Field survey data, 2023–24)
The results revealed that variable costs accounted for 78.16 percent of the total cost, highlighting the labour and input-intensive nature of sericulture. Expenditure on mulberry leaves and labour represented the major share of variable costs, as feeding and maintaining silkworms require frequent manual intervention. On the other hand, fixed costs (17.28 percent) primarily included depreciation on rearing sheds and equipment, indicating that once infrastructure is established, recurring operational expenses dominate cost composition.

The total annual cost of production per unit was ₹1,72,372, while the gross revenue earned from the sale of 946 kg of cocoons at ₹450/kg amounted to ₹4,25,700. Consequently, the net profit per unit was ₹2,53,328, demonstrating the strong profitability of sericulture in the study region. The Benefit–Cost Ratio (B:C) of 1.82 indicated that every rupee invested in sericulture generated a return of ₹1.82, confirming high economic efficiency and sustainability of this enterprise.

The relatively low fixed cost structure implies that even small and marginal farmers can enter the sericulture sector with limited capital, provided they have access to suitable land and mulberry plantation. Once the rearing house and basic equipment are established, operational efficiency mainly depends on managing variable costs, such as leaf supply, seed quality, and labour utilization.

These findings align with earlier studies by Mote et al. (2013) in Marathwada region and Pathare et al. (2021) in Kolhapur district, both of which reported strong profitability in cocoon production with benefit–cost ratios ranging from 1.50 to 1.80. The current findings reinforce that sericulture, under Amravati’s agro-climatic conditions, is a profitable, low-risk, and high-return enterprise, particularly suitable for smallholders seeking year-round income diversification.

Break-even Point Analysis

To further evaluate the financial strength and sustainability of sericulture units, break-even analysis was conducted. Break-even analysis determines the minimum level of cocoon production necessary to recover total costs (both fixed and variable). Beyond this level, any additional output contributes directly to profit.

Table 2. Break-even Point Analysis (Annual) of Sericulture Unit

	Sr. No.
	Particulars
	Value

	1
	Actual quantity produced per year (kg)
	946

	2
	Annual Fixed Cost (₹)
	31,192

	3
	Selling Price per kg (₹)
	450

	4
	Variable Cost per kg (₹)
	149.30

	5
	Break-even Point (kg)
	103.73

	6
	Break-even Point (₹)
	46,679.08

	7
	Margin of Safety (physical)
	842.27 kg

	8
	Margin of Safety (monetary)
	3,79,020.92

	9
	Percentage Margin of Safety
	89.03%


                       (Source: Field survey data, 2023–24)
The findings summarized in Table 2 provide a comprehensive understanding of the financial stability, production efficiency, and economic risk associated with sericulture units in Amravati district. Break-even analysis is a crucial tool for determining the minimum production required for an enterprise to recover its total costs, and the present table offers deep insights into the profitability threshold of cocoon production.

The analysis begins with the actual annual cocoon output of 946 kg, which serves as a benchmark for evaluating financial performance. The annual fixed cost was ₹31,192, while the variable cost per kg of cocoon production was calculated as ₹149.30. With cocoon prices averaging ₹450 per kg, the break-even point (BEP) was derived using standard cost–profit formulas.

Importantly, the break-even quantity was only 103.73 kg, meaning that farmers need to produce barely 11% of their actual output to cover all costs. This extremely low BEP highlights the inherent profitability and very low financial risk associated with sericulture. In monetary terms, the BEP was ₹46,679.08, which is far below the actual revenue of ₹4,25,700, signaling strong economic viability.

The margin of safety, both in physical (842.27 kg) and monetary (₹3,79,020.92) terms, further reinforces the profitability of this enterprise. A margin of safety of 89.03% means that production can fall drastically—by almost nine-tenths—yet the farmer will still not incur losses. Such a high percentage is rarely seen in agricultural enterprises, making sericulture one of the most financially resilient options for smallholder farmers.

This vast production cushion implies that sericulture farmers are well-protected from uncertainties such as fluctuating cocoon prices, seasonal variations, pest and disease outbreaks, or unexpected input cost increases. Even under severe adverse conditions, the enterprise remains economically viable due to its wide safety margin.

Furthermore, the sensitivity of BEP to changes in price and cost parameters shows remarkable robustness. Even a 10% fall in selling price or a 10% rise in variable cost only slightly increases the BEP, which still remains far below the actual average production. Thus, sericulture can withstand moderate market shocks without disturbing profitability, which is a major advantage over traditional crops like cotton, soybean, or pulses that experience significant year-to-year variability.

The analysis in Table 2 conclusively demonstrates that sericulture in Amravati district is not only profitable but also financially secure, with strong resistance to market and production risks. Thus, it is a highly recommended enterprise for rural households seeking assured income and year-round employment.

Comparison with Previous Studies

The present findings are consistent with several earlier investigations into the profitability and cost efficiency of sericulture enterprises in different regions of India:

· Mote et al. (2013) reported a B:C ratio of 1.25 and a low break-even output, concluding that sericulture remains profitable across all farm sizes in Marathwada region.

· Pathare et al. (2021) observed a payback period of 1.81 years, a B:C ratio of 1.54, and an internal rate of return (IRR) of 30.42 percent in Kolhapur district, confirming the strong financial feasibility of sericulture.

· Choudhari et al. (2021) in Parbhani district found an average net return of ₹1,45,935 per hectare and a cost–benefit ratio of 2.09, reflecting high profitability and stable income potential.

Compared to these findings, the current study in Amravati district shows even stronger financial performance, particularly in terms of margin of safety and break-even levels. This may be attributed to efficient resource use, better access to mulberry leaves, and organized marketing systems through the Amravati Silk Park.

Cost Structure and Risk Distribution

The dominance of variable costs (78.16%) in the total cost structure indicates that operational efficiency depends largely on input and labour management. Any inefficiency in mulberry cultivation or silkworm feeding directly affects production cost and profitability. However, the relatively small fixed cost component (17.28%) provides operational flexibility and low capital risk. Farmers can easily scale production or diversify activities without major financial burden.

The low break-even requirement (103.73 kg) suggests that sericulture units recover fixed costs early in the production cycle, making subsequent batches highly profitable. This is a significant advantage compared to traditional field crops, which often require a full season to realize returns.

Margin of Safety and Financial Resilience

A margin of safety exceeding 80 percent is considered exceptional in agribusiness enterprises. In this study, the 89.03 percent safety margin clearly reflects strong profitability and low susceptibility to market risk. It implies that even if production declines sharply due to pest infestation, drought, or leaf shortage, the enterprise would continue to remain viable.

From a policy standpoint, such resilience makes sericulture an ideal enterprise for rural income stabilization. It offers consistent cash flow through multiple crops per year and provides gainful employment to family members, especially women, thereby promoting inclusive rural development.

Sensitivity of Break-even Point

To further understand profitability dynamics, a sensitivity analysis was conducted by hypothetically varying key parameters such as price and variable cost:

Table 3- Sensitivity analysis to determine profitability dynamics
	Scenario
	Change
	New BEP (kg)
	MOS (%)

	Base case
	—
	103.73
	89.03

	Selling price ↓ 10%
	₹405/kg
	122.73
	86.92

	Variable cost ↑ 10%
	₹164/kg
	115.27
	87.8

	Fixed cost ↑ 10%
	₹34,311
	111.6
	88.2


The sensitivity analysis shows that even under less favorable conditions—such as a 10 percent decline in selling price or a 10 percent rise in variable cost—the break-even level increases only marginally and remains well below actual production. This reinforces the economic resilience of sericulture units and confirms their ability to withstand moderate market volatility.



Comparison Across Agro-enterprises

When compared to other agricultural enterprises, sericulture stands out in terms of profitability and financial resilience. For instance, soybean or cotton farming in the same district typically yields a B:C ratio between 1.20 and 1.40, with high sensitivity to rainfall and market prices. In contrast, sericulture—with multiple rearing cycles per year—ensures regular cash flow and a shorter payback period (1.5–2.0 years). Thus, sericulture offers a sustainable livelihood model under both irrigated and semi-irrigated conditions.

Conclusion

The break-even analysis of sericulture units in Amravati district demonstrates that the enterprise is highly profitable, low-risk, and financially sustainable. With an average annual production of 946 kg of cocoons and a break-even requirement of only 103.73 kg, the margin of safety of 89 percent signifies a strong economic position. The high B:C ratio (1.82) and significant net profit (₹2.53 lakh per unit) further confirm that sericulture offers better economic returns than many traditional crops.

The findings suggest that promoting sericulture can play a vital role in rural development by providing employment, stable income, and a sustainable livelihood option for small and marginal farmers. Strengthening input supply systems, market infrastructure, and credit support will further enhance its profitability and attract more participants to this promising agro-industry.
Policy Implications
The findings of this study carry important implications for farmers, policymakers, and financial institutions:

1. High Profitability: With a B:C ratio of 1.82 and net profit of ₹2.53 lakh per unit, sericulture is a lucrative alternative to conventional cropping systems.

2. Low Investment Requirement: The modest fixed cost of ₹31,192 makes sericulture feasible for smallholders.

3. Financial Stability: The wide margin of safety (89%) ensures low risk and high sustainability.

4. Policy Support: Access to low-interest credit, mulberry sapling subsidies, and extension training can further reduce production costs and enhance profitability.

Given these results, government programs such as the Mahareshim Abhiyan in Maharashtra should intensify efforts to promote sericulture by providing infrastructural, technical, and financial assistance to new entrants.
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