


Commercial Beekeepers Leveraging Apis mellifera (Linnaeus), for Income Generation in Himachal Pradesh

ABSTRACT
Aims: To assess the economic feasibility and profitability of commercial beekeeping using Apis mellifera (Linnaeus) in Himachal Pradesh, and to compare stationary and migratory beekeeping systems.

Study design: Survey based descriptive study with economic feasibility analysis.

Place and Duration of Study: The survey was conducted in six districts of Himachal Pradesh (Kangra, Mandi, Hamirpur, Kullu, Una and Chamba) during 2023–2024.

Methodology: Data were collected from 10 commercial beekeepers per district through surveys and personal interviews. Factors such as honey production, associated by products, market demand, costs of beekeeping setups and technical know-how were analyzed to assess economic feasibility. Economic feasibility was evaluated using cost-return analysis and descriptive statistics. Comparative yield analysis was also performed between stationary and migratory beekeeping practices.

Results: The findings revealed that migratory beekeeping produced higher yields (45 kg/colony/year) and greater profitability compared to stationary setups (15kg/colony/year). Economic analysis showed clear economies of scale, with net annual profits ranging from ₹38,100 for 10 colonies to ₹57,80,000 for 500 colonies, and the average establishment cost per colony decreased with an increased apiary size. The benefit-cost (B:C) ratio further supported this trend, showing low economic viability at 10 colonies (0.38), but improved profitability at 50 colonies (1.15), with maximum economic efficiency observed at 100 colonies (1.41). Although, 500 colonies generated the highest gross returns, the B:C ratio slightly declined to 1.33 due to increased labour, transportation, and management expenses. Despite promising profitability, beekeepers faced challenges such as losses due to pest and disease, the absence of organized market channels, and limiting income potential. 

Conclusion: Commercial beekeeping in Himachal Pradesh is a highly profitable and economically viable enterprise, especially under migratory management and large-scale operations. However, improved pest management practices, technical training, and development of organized marketing and branding channels are essential to maximize income potential and sustainability.
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1. INTRODUCTION 
Himachal Pradesh, nestled in the western Himalayan region of India, is characterized by diverse agro-climatic conditions and rich natural resources. The state encompasses a total geographical area of 55673 km² with forest cover extending over 15,433.52 km² (ISFR 2019). Beekeeping has significant potential to supplement the income of rural farming communities, especially in biodiversity rich regions like Himachal Pradesh. The state’s diverse flora and favorable climatic conditions create an ideal environment for apiculture, where beekeeping provides additional income through beehive produces reducing reliance on traditional crops.
At the national level, India has become a major player in honey production and exports. India exported 83% of its honey to the United States, which accounted for a 27.5–76.8% share of India’s total honey export during 2022–2023, making India as one of the leading honey exporter in this period. In the financial year 2023–2024, India exported about 107.8 thousand metric tons of honey to 81 countries, underlining the growing significance of apiculture as both a livelihood activity, and a valuable contributor to India’s agricultural exports (APEDA 2024; NBB 2023).Annual honey production in the state is about 5.85 thousand metric tons. The state is hub of beekeepers and has approximately 2,365 registered beekeepers (NBB 2023).
	Traditionally, the native honey bee, A. cerana (Fabricius), was widely used for beekeeping and is considered an important natural heritage of mountain communities. It was commonly reared in indigenous structures such as log hives, wall cavities, pitchers, and simple box hives, which reflected the rich traditional knowledge and low-input nature of beekeeping in the Himalayan region hives (Verma and Pratap 1993). However, with changing agricultural practices and increasing market demand for honey and other bee products, the adoption of A. mellifera (western honey bee) has emerged as a major advancement in commercial apiculture. This species is highly preferred due to its higher honey-producing capacity, better colony strength, and suitability for migratory beekeeping, thereby offering a sustainable livelihood opportunity for farmers, rural youth, and entrepreneurs (Kamala and Devanand 2021; Gosh et al. 2025).
 Himachal Pradesh possesses a diverse range of temperate and sub-temperate flora, providing abundant nectar and pollen resources for honey bees throughout the year. The availability of rich bee floral resources such as horticultural crops, forest vegetation, and wild flowering plants creates favourable conditions for colony development and honey flow seasons. As a result, beekeeping in the state has gradually transformed from a small-scale traditional activity into a lucrative commercial enterprise. Many beekeepers are now taking advantage of the region’s ecological potential not only for enhanced honey production but also for providing pollination services, which significantly contribute to improved crop productivity, especially in apple and other fruit orchards.	Additionally, the growing market demand for value-added hive products such as beeswax, pollen, propolis, and royal jelly has further strengthened the commercial prospects of apiculture in the region.
Therefore, the present study explores the economic feasibility of beekeeping in Himachal Pradesh by assessing its establishment cost, recurring expenses, returns, and profitability under different scales of operation. The study also evaluates the potential of beekeeping to emerge as a mainstream agricultural and income-generating activity, contributing to rural employment, diversification of farm income, and sustainable agricultural development in the state.
2. MATERIAL AND METHODS
The study was conducted during 2023 and 2024 across various districts of Himachal Pradesh, viz., Kangra (32.099804˚N and 76.269104˚E), Mandi (31.7082˚N and 76.9314˚E), Hamirpur (31.690783˚N and 76.517715˚E), Kullu (31.957851˚N and 77.109450˚E), Una (31.48˚N and 76.28˚E) and Chamba (32.57˚N and 76.13˚E). The selected beekeepers included both small and large-scale beekeepers practicing stationary as well as migratory beekeeping. Information was collected from ten beekeepers from each district, encompassing various climatic and topographical conditions. Data was collected through structured surveys and detailed personal interviews with beekeepers, along with interactions with local farmers and other relevant stakeholders involved in honey production and marketing. In addition, secondary information was gathered from government reports, published research articles, and institutional records to strengthen the analysis and validate the field observations. Factors such as honey production, associated by-products, market demand, costs of beekeeping setups, and technical know-how were analyzed to assess economic feasibility. Data were systematically tabulated and analyzed using descriptive statistics. The initial investment and setup costs for different apiary sizes (10, 50, 100 and 500 colonies), annual recurring expenses, annual revenue, and net profitability were estimated. An economic feasibility analysis was performed as per the formula given by Penot et al. (2021) and Nikolic et al. (2022) assessing:
· Initial investment and setup costs for 10,50,100 and 500 colonies
· Recurring annual expenses
· Annual revenue and net profitability
Total investment = Chive X N colonies 
Chive+ = cost per hive
N colonies   = number of colonies 
Annual revenue = (Yhoney x Phoney) + (Ybyproducts x Pbyproducts)
Y = Yield
P = Price per kg/unit
Net profit = annual revenue – (Total investment + Recurring expenses)
Mean yield per hive = ∑Y/N
Further, the benefit–cost ratio (B:C) was computed to determine economic viability, using the ratio of gross returns to total costs (investment cost + recurring expenses). Net annual profit was also calculated by deducting recurring expenses and depreciation from gross returns. Benefit-Cost ratio, total cost and gross returns was calculated as per the formula given Devkota (2006) and Bhattarai et al. (2020)
Benefit-Cost ratio (B:C): Gross return/Total cost
Total Cost: Investment cost + Recurring Expenses
Net annual Profit: Gross return – (Recurring expenses + Depreciation)
Comparative evaluations were made between stationary and migratory practices with respect to honey yield and economic return thereby providing a clear understanding of the most economically sustainable beekeeping practice in Himachal Pradesh.
3. RESULTS AND DISCUSSIONS
The present study aimed to assess the economic viability and profitability of commercial beekeeping in Himachal Pradesh by analyzing investment costs, recurring expenses, revenue generation, and operational challenges associated with different scales of beekeeping enterprises. The results obtained from data collected across six districts of Himachal Pradesh during 2023–2024 are presented and discussed below:
The investment and setup cost for 10, 50, 100 and 500 colonies had been presented in Table 1. The cost of establishing apiary of 10 colonies amounted to Rs. 82,800 whereas, further expanding to 50 colonies required an investment of Rs. 3, 36,000. However, for 100 colonies, the setup cost was worked out to be Rs. 6, 28,000, while 500 colonies required an initial outlay of Rs. 30, 40,000. These expenses, included procurement of beehives, bee colonies, protective bears, honey extraction equipment, and other essential infrastructure. The analysis thus revealed that economies of cost and benefit of commercial beekeepers increased with the expansion of apiary site and the average input cost per colony decreased. 
Table 1. Investment and setup cost for beekeeping
	Components
	10 colonies
	50 colonies
	100 colonies
	500 colonies


	Wooden Beehives (Standard Timber) @ Rs. 2300 each 
	23,000 
	115,000 
	230,000 
	1,150,000 

	Bee Colonies (Five-frame) @ Rs 1900 each 
	19,000 
	95,000 
	190,000 
	950,000 

	Metal Stands @ Rs 280 each 
	2,800 
	14,000 
	28,000 
	140,000 

	Essential Equipment (Extractors, Safety bears, etc.) 
	38,000 
	112,000 
	180,000 
	800,000 


	Total investment and setup cost
	82,800
	3, 36,000
	6, 28,000
	30, 40,000



Recurring operational expenses was variable and played a significant role in determining the sustainability and profitability of beekeeping enterprises (Table 2). These expenses mainly included depreciation on equipment, labour charges, transportation and migration costs, and miscellaneous working expenditures such as sugar feeding, supplementary feed, medicines, and disease control measures. Migratory beekeepers, moved colonies to exploit seasonal floral resources and ensure continuous nectar availability, incurred additional expenses on transportation, loading and unloading of hives, and temporary shelter arrangements, thereby increasing the overall operational cost. Pest infestations, particularly by wasps, wax moths, and Varroa mites, caused severe damage to colonies and resulted in approximately 10–15% annual colony losses. In addition, various diseases further contributed to 1–2% colony losses, thereby reducing colony strength and ultimately affecting honey yield and economic returns. These findings highlight that pest and disease management is a critical factor influencing profitability, as weakened colonies require increased feeding and medication, leading to higher maintenance costs (Shimelis, 2017). These challenges thus underscored the critical importance of adopting integrated pest management strategies to ensure long term colony health and productivity which was also emphasized by Smith et al. (2013).
Table 2. Recurring annual expenses
	Expense category
	10 colonies
	50 colonies
	100 colonies
	500 colonies


	Depreciation on equipment (10% annually)
	6,500
	24,000
	45000
	2,20,000

	Labor Costs (Beekeeper salary @ ₹ 12,500/month)
	Self
	1 Worker
	1Worker
	4Workers

	Transport & Migration Costs
	-
	37,500
	70,000
	200,000

	Miscellaneous (Sugar, Feed, Disease Control)
	11,000
	28,000
	55,000
	275,000

	Total Recurring Expenses
	17,500
	2,42,500
	3,20,000
	12,95,000


The profitability analysis in Table 3 highlighted that beekeeping had been a financially rewarding venture in Himachal Pradesh. The average honey yield per colony was recorded that ranged from 15 to 20 kg per year. The estimated total profits from maintaining 10, 50, 100, and 500 colonies were worked out and had been ₹38,100, ₹6,63,700, ₹13,40,500, and ₹57,80,000, respectively. It was further observed that an increase in the number of colonies had led to a corresponding rise in profit. These profits primarily derived from the sale of honey, with additional income possibly provisioning sale of other by-products such as beeswax, pollen, and propolis consistent with reports by FAO (2011) and Hazarika (2023) that highlighted diversified income avenues for apiculture. However, the lack of organized markets and branding initiatives further constrained the earning potential of beekeepers, who often sold products locally at uncompetitive price.
Table 3. Revenue and profitability 
	Income source
	10 colonies
	50 colonies
	100 colonies
	500 colonies


	Sale of Bee Colonies (End of Year)
	3,700
	37,500
	85,000
	400,000

	Beeswax Sales
	-
	2,200
	5,000
	10,000

	Honey Production (kg)
	140
	2,800
	5,600
	24,000

	Honey Revenue @ ₹ 215/kg
	30,100
	602,000
	1,204,000
	5,160,000

	Pollen Sales @ ₹ 900/kg
	2,800
	15,000
	32,000
	150,000

	Propolis Revenue @ ₹ 1,150/kg
	1,500
	7,000
	14,500
	60,000

	Total Profit Estimate
	38,100
	6,63,700
	13,40,500
	57,80,000



The profitability of beekeeping at different apiary sizes (10, 50, 100 and 500 colonies) based on gross returns, total cost and benefit–cost (B:C) ratio are presented in Table 4. The B:C ratio indicates economic viability, where values greater than 1 reflect profit and values less than 1 indicate loss. For 10 colonies, the gross return (₹38,100) was much lower than the total cost (₹1,00,300), resulting in a low B:C ratio of 0.38, which means that small-scale beekeeping is not financially feasible due to high initial investment and low production. However, profitability improves with increasing colony strength, as seen in 50 colonies where the B:C ratio rises to 1.15, showing that the enterprise becomes economically viable. The highest profitability was observed in 100 colonies, with gross returns of ₹13,40,500 and a B:C ratio of 1.41, indicating the most efficient utilization of resources and better cost distribution. Although the 500 colony apiary provided the highest gross returns (₹57,80,000), its B:C ratio slightly declines to 1.33 due to increased labour, transportation, and management costs. Overall, the results highlight that medium-scale beekeeping, particularly around 100 colonies, offers the best economic advantage and maximum profitability.
Table 4. Benefit-cost ratio
	Apiary size
	Gross Returns
	Total cost
	B:C ratio

	10 colonies
	38,100
	1,00,300
	0.38

	50 colonies
	6,63,700
	5,78,500
	1.15

	100 colonies
	13,40,500
	9,48,000
	1.41

	500colonies
	57,80,000
	43,35,000
	1.33



Survey was conducted in 6 districts and detailed financial assessment of operating 100 colonies’ apiary had been undertaken to evaluate the enterprise's economic feasibility and given in Table 5. The total initial investment for setting up 100 colonies amounted to Rs. 6, 28,000. Annual recurring expenses had been incurred for labor, transportation, feeding, and colony maintenance. The annual revenue generated from 100 colonies was Rs. 5,14,700 depending on yield and prevailing market rates. This revenue provided a favorable profit margin, with relatively a short payback period for the initial investment, confirming that beekeeping is a financially viable enterprise for both marginal farmers and commercial scale entrepreneurs, and also affirmed by Singh et al. (2018) and Ramadani et al. (2019). 
Table 5.Financial Assessment of Operating 100 Beekeeping Colonies in Himachal Pradesh
	Average honey yield per hive 
	18 Kg 

	Average Market price of honey
	₹450 per kg

	Estimated Revenue per 100 colonies (honey)
	₹8,10,000 annually

	Estimated Additional revenue (by-products)
	₹87,500  per year

	Net annual profit (100 colonies)
	₹5,14,700

	Average initial setup cost per hive
	₹6,280


The comparative analysis of honey yields from stationary and migratory beekeeping systems (Figure 1) indicated that migratory practices had substantially increased per-hive productivity. Migratory beekeeping, wherein colonies had been relocated in accordance with the flowering cycles of nectar-rich flora, registered higher yields compared to stationary apiaries those confined to a single location with limited floral availability. Similar trends have been reported by Nishanthini and Kanagarajan (2023) who found that the higher yield in migratory beekeeping are due to colonies continuous access to a wide variety of nectar sources during different flowering seasons. These findings underscore the advantage of adopting migratory beekeeping practices to plains of other states as well as to diverse agro-climatic zones of Himachal Pradesh to enhance productivity and profitability.


                  Fig. 1. Yield per Hive (kg) in Stationary and Migratory Beekeeping
4. CONCLUSION
The present study clearly demonstrated that commercial beekeeping with A. mellifera is an economically viable and profitable livelihood enterprise in Himachal Pradesh. The findings revealed that migratory beekeeping significantly enhanced honey yield (45 kg/colony/year) compared to stationary beekeeping (15 kg/colony/year), thereby providing higher income returns. The economic analysis showed that profitability increased with the scale of operation, as net annual profit rose from ₹38,100 in 10 colonies to ₹57,80,000 in 500 colonies, indicating strong economies of scale. This trend was further supported by the benefit–cost ratio, which improved from 0.38 for 10 colonies to 1.15 for 50 colonies, with maximum economic efficiency recorded at 100 colonies (1.41), while the 500 colonies apiary remained profitable with a B:C ratio of 1.33. Although beekeeping proved to be a highly rewarding enterprise, major constraints such as pest and disease infestations causing colony losses, high recurring expenses in migratory systems, and the absence of organized marketing and branding facilities limited the full income potential of beekeepers. Therefore, strengthening technical training, improving integrated pest management practices, and developing structured market channels are essential to enhance productivity and ensure long-term sustainability of commercial apiculture in the state.
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