Economic Analysis of Break-Even Point of Sericulture Units in Amravati District of Maharashtra
Abstract
	Sericulture has increasingly positioned itself as a viable agro–based livelihood activity in the non-traditional regions of Maharashtra, especially within Vidarbha, where farmers have begun to explore alternative income avenues. In this context, the present investigation examines the break-even point (BEP) of mulberry sericulture units in Amravati district. The analysis is grounded in primary data collected during the 2023–24 agricultural year from 60 practising farmers spread across four tehsils—Morshi, Chandur Bazar, Chandur Railway, and Nandgaon Khandeshwar. The study employed a detailed cost–return framework, and the BEP was estimated both in physical units and in monetary terms.
The results indicate that sericulture units must produce at least 103.73 kg of cocoons, equivalent to ₹46,679.08, to cover their total annual cost. The overall cost of production per unit amounted to ₹1,72,372, whereas the average realised output of 946 kg generated a gross return of ₹4,25,700. This translated into a net profit of ₹2,53,328, accompanied by a highly favourable Benefit–Cost Ratio of 1.82. Owing to the sizeable difference between actual production and the break-even requirement, the units enjoyed a margin of safety of 842.27 kg (89.03%), highlighting their strong economic resilience. Such a margin provides farmers with a reliable cushion against price volatility and biological or environmental uncertainties.
Overall, the evidence suggests that mulberry sericulture in Amravati is not only profitable but also scalable, particularly for small and marginal farmers who often seek enterprises with modest fixed costs and assured market demand. The study further underscores the value of ongoing state interventions, including schemes such as Mahareshim Abhiyan, which facilitate access to improved silkworm races, quality saplings, and technical guidance. Strengthening these initiatives—alongside efficient management of variable inputs—can enhance productivity and make sericulture an even more attractive option for rural households. In sum, the enterprise holds considerable promise for augmenting income, diversifying farming systems, and contributing to the broader socio-economic upliftment of the region.
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Introduction
[bookmark: _Hlk215154320]	Sericulture has gradually evolved into an important agro-based sector within India’s rural economy, functioning not only as a supplementary enterprise but as a significant source of livelihood for a wide spectrum of rural households. Its relevance is particularly evident among small and marginal farmers, women engaged in home-based work, and landless labourers who benefit from its labour-intensive yet low-capital structure (Siddappaji et al., 2014). What further distinguishes sericulture from many other agricultural activities is its ability to channel economic returns from urban and semi-urban consumers back into rural production systems. This inherent redistribution mechanism has positioned sericulture as a vehicle for poverty reduction and inclusive development. In response to its socio-economic potential, both central and state governments have systematically promoted the expansion of sericulture into newer, non-traditional regions, including Vidarbha in Maharashtra.
India occupies a unique place in the global sericulture landscape, being the only nation that produces all five commercially valuable varieties of silk—mulberry, tropical tasar, oak tasar, eri, and muga (Sharma et al., 2019). Even as synthetic fibres increasingly dominate global textile markets, natural silk retains its premium status owing to its fineness, lustre, and cultural value. India continues to rank second in global silk production while maintaining its position as the world’s leading silk consumer. National output has shown a consistent upward trajectory, rising from 33,770 metric tonnes in 2020–21 to 38,913 metric tonnes in 2023–24. Although Maharashtra is traditionally not considered a sericulture-intensive state, the region has demonstrated considerable potential, supported by favourable agro-climatic conditions and proactive government interventions (Mote et al., 2013).
[bookmark: _GoBack]In Vidarbha, the development of the “Silk and Milk” model provides a compelling example of how sericulture can be integrated with dairy farming to optimize household income and resource utilization. By combining mulberry cultivation, silkworm rearing, and dairy activities, farmers are able to diversify risk, recycle farm residues, and ensure steady cash flows throughout the year (Dewangan, 2017; Abdurofi et al., 2021; Sharma et al., 2019). Amravati district, in particular, illustrates this emerging trend. At present, around 184 farmers cultivate mulberry over approximately 200 acres, collectively producing 31.862 metric tonnes of cocoons valued at ₹1.11 crore. Recent policy efforts have further stimulated interest in the sector. The launch of Mahareshim Abhiyan in 2024 aims to bring an additional 335 farmers under mulberry cultivation, expanding the area by another 375 acres and strengthening the district’s sericulture base.
Against this background of expanding activity and institutional support, a systematic assessment of the economic viability of sericulture in Amravati becomes essential. Break-even analysis, in particular, offers a rigorous tool for determining the minimum production level at which farmers cover their costs and begin generating profits. Such insights are indispensable for policymakers, extension agencies, and prospective farmers who must evaluate sericulture’s sustainability relative to other farming options. By quantifying the threshold of financial feasibility, break-even analysis not only guides investment decisions but also informs strategic planning aimed at scaling up sericulture as a dependable livelihood source in the region.

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) =   
Computation in monetary value,  
 Break-even point =  
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 (%) =  × 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
	18.10

	2. Variable Cost
	1,41,180
	81.90

	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 cost composition of the sericulture farm unit revealed a clear predominance of variable inputs, which accounted for 81.90  percent of the total production cost. This high share of variable expenditure reflects the labour-absorbing and input-intensive character of mulberry sericulture, where the daily husbandry of silkworms requires frequent manual intervention. Within the variable cost category, the largest components were the expenditure on mulberry leaves and labour—both hired and family—indicating the centrality of these inputs in maintaining biological efficiency throughout the rearing cycle. Conversely, fixed costs represented only 18.10 percent, primarily attributable to depreciation on rearing sheds and capital equipment. This cost pattern demonstrates that once the farm unit establishes essential infrastructure, the recurrent financial burden centres predominantly on operational inputs rather than capital outlays.
The economic performance of the sericulture farm unit was notably strong. The total annual production cost was estimated at ₹1,72,372, while the sale of 946 kg of cocoons at ₹450/kg generated a gross revenue of ₹4,25,700. Consequently, the farm unit realized a net profit of ₹2,53,328, underscoring the financial attractiveness of the enterprise. The Benefit–Cost Ratio (1.82) further confirmed that each rupee invested in the farm unit yielded ₹1.82 in returns, thereby validating the economic efficiency, competitiveness, and sustainability of cocoon production under the study conditions.
The relatively modest fixed-cost requirement suggests that even small and marginal farm units can enter and sustain sericulture with limited initial investment. Once the rearing house and basic equipment are in place, the long-term economic viability of the farm unit depends largely on the management of variable inputs, such as ensuring an uninterrupted leaf supply, procuring quality silkworm seed, and allocating labour efficiently across rearing stages. Improved managerial practices in these areas can significantly enhance cost efficiency, labour productivity, and overall farm income stability.
These findings are consistent with previous empirical evidence. Studies by Mote et al. (2013) in Marathwada and Pathare et al. (2021) in Kolhapur documented similarly favourable profitability levels, with Benefit–Cost Ratios ranging from 1.50 to 1.80. The present study strengthens this body of literature by demonstrating that, under Amravati’s agro-climatic conditions, mulberry sericulture constitutes a high-return, low-risk enterprise capable of delivering stable and diversified income to smallholder farm units. The enterprise thus represents a strategically valuable option for enhancing rural livelihood security, promoting resource-use efficiency, and driving sustainable agricultural diversification in the region.
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)

Table 2 presents a detailed economic assessment of the annual break-even behaviour of a representative sericulture farm unit and offers critical insights into cost structure, profitability, and the overall economic resilience of cocoon production in the Amravati district. The table integrates actual production data with standard cost–revenue indicators, enabling a comprehensive appraisal of financial performance.
The farm unit achieves an annual cocoon output of 946 kg, which forms the empirical base for interpreting its cost efficiency and income-generating capacity. The annual fixed cost of ₹31,192 represents the expenditure on durable farm assets, housing infrastructure, trays, and other equipment that do not vary with the scale of cocoon production. The relatively moderate fixed cost signals a low entry barrier for small and marginal farmers and also reduces capital-induced financial stress.
On the variable cost side, the cost of ₹149.30 per kg reflects operational inputs such as mulberry leaf procurement or cultivation, labour for silkworm rearing, disinfectants, and other recurring items. Given the inherently labour-intensive nature of sericulture, the predominance of variable costs is expected, and the figure reported falls within the typical cost range noted in similar agro-based enterprises.
The selling price of ₹450 per kg yields a substantial gross margin over variable costs, which directly influences the break-even position. Using conventional cost–volume–profit analysis, the break-even output is estimated at 103.73 kg, meaning the farm needs to produce only 11 percent of its actual annual output to fully cover both fixed and variable costs. This exceptionally low break-even volume underscores the strong price–cost advantage enjoyed by sericulture in this region.
The break-even revenue of ₹46,679.08 is also significantly lower than the actual annual revenue of ₹4,25,700, further confirming high profitability. The gap between actual production and break-even quantity results in a notably wide margin of safety of 842.27 kg, equivalent to ₹3,79,020.92 in monetary terms. In percentage terms, the margin of safety of 89.03 percent signifies that production can decline dramatically—by nearly nine-tenths—before the unit reaches a no-profit-no-loss situation.
Such an expansive margin of safety is rarely observed in agricultural enterprises, where weather variability, pest incidence, and market fluctuations typically narrow profitability cushions. In contrast, the resilience demonstrated here reflects the biological and economic advantages of sericulture: multiple rearing cycles, steady market demand for cocoons, and relatively stable price fluctuations compared to field crops.
The interpretation of this table reveals that the farm unit operates far above the minimum economically sustainable threshold, with strong resistance to production and price risks. Even substantial shocks—such as partial crop failure, labour shortages, or temporary price dips—would not threaten enterprise viability due to the wide safety buffer.
In conclusion, Table 2 clearly demonstrates that sericulture is an economically secure and highly profitable enterprise in the study area. The low break-even level, high gross margins, and exceptional margin of safety collectively emphasize its suitability for smallholder farmers seeking stable, year-round farm income with minimal financial vulnerability.

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.
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 conducted for sericulture farm units in Amravati district clearly establishes the enterprise as a financially robust and economically attractive livelihood option. The substantial divergence between the actual annual cocoon output (946 kg) and the minimal break-even requirement (103.73 kg) indicates that farmers operate far above the economic viability threshold. This results in an exceptionally high margin of safety of 89 percent, reflecting strong resilience against production fluctuations, price volatility, or input-related uncertainties.
The profitability indicators further reinforce the strength of the enterprise. A Benefit–Cost Ratio (1.82) and an impressive net profit of ₹2.53 lakh per farm unit demonstrate that sericulture generates considerably higher returns compared to many traditional field crops cultivated in the region. The income regularity offered through multiple rearing cycles per year, coupled with its labour absorptive capacity, positions sericulture as a powerful instrument for supporting rural livelihoods.
Overall, the results highlight that sericulture is not merely viable but strategically significant for rural development. It offers stable income streams, employment opportunities—particularly for women and smallholders—and acts as a reliable enterprise with low financial exposure. Strengthening support mechanisms and addressing operational bottlenecks can further enhance its adoption and scalability across the region.
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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