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Abstract
The present study was conducted in Kolhapur district of Maharashtra to examine the cost structure and profitability of honey production among different scales of beekeeping. A total of 60 beekeepers were selected from five villages of Bhudargad taluka and each 20 beekeepers were classified into small scale (≤ 10 colonies), medium scale (≤ 100 colonies), and large scale (≤ 400 colonies). Primary data were collected for the agricultural year 2024–25 using a structured interview schedule. The analysis was carried out using standard cost concepts and benefit–cost ratio. The analysis showed that average family size of beekeepers was higher in large scale beekeepers i.e. 5.50 and majority of beekeepers were engaged in farming as well as beekeeping as their main occupation.   Results indicated that the average total cost of honey production per beekeeper was ₹78356.57, ₹449401.77, and ₹2208219.20 for small, medium, and large-scale groups respectively. Corresponding net returns were ₹55962.94, ₹340639.03, and ₹2768685.35, with benefit–cost ratios were 1.17, 1.75 and 2.25 respectively. Large-scale beekeepers were showed higher profitability due to better resource availability also proper utilization and economies of scale. The findings suggest that expanding beekeeping operations, improving access to affordable equipment, and establishing efficient marketing channels can enhance profitability. The study highlights the potential for apiculture to generate sustainable income and improve livelihoods in the region.
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Introduction: 
Beekeeping offers a great business opportunity because of the increasing demand for natural and organic products. Honey is sweet natural substance derived from the nectar of flowers and is valued not just for its sweetness but also for its health benefits. As more consumers choose sustainable and healthy options, like honey, beeswax, and propolis these products are high in demand. This growing interest makes beekeeping an attractive and profitable option for both small and large producers. Apiculture involves managing and breeding honeybees year-round to harvest both direct and indirect benefits. It is seen as a low-cost farming practice with considerable economic potential. Beekeeping provides a good chance to earn income, especially for marginalized and landless communities, since it requires minimal investment and management (Verma, 1990; Neupane and Saebjoernsen, 2014). Beyond its commercial value, beekeeping plays a crucial ecological role. Honeybees are among the most important pollinators, supporting both biodiversity and agricultural productivity. Globally, about 90 percent of crops benefit from honeybee-mediated pollination, and the absence of bees would significantly reduce yields of many fruits, vegetables, and field crops (Jain et al., 1978; Vaidya et al., 1993; Gezahegn, 2001). Klein et al. (2007) emphasized that pollinators contribute substantially to the production of world food crops, highlighting their irreplaceable role in global food security. India’s diverse flora and favourable climatic conditions make it suitable for large-scale honey production across different regions. Maharashtra, in particular, has emerged as one of the important honey-producing states (National Bee Board, 2023). Within Maharashtra, Kolhapur district holds special significance because of its favourable agro-climatic conditions, plenty of nectar-yielding plants, and the organized marketing support provided by farmer producer companies (FPCs). Beekeeping is considered a low-cost farming enterprise that can provide supplementary income and employment opportunities, especially for small, marginal, and landless farmers, since it requires relatively low investment and management (Verma, 1990). In Kolhapur, farmers practice beekeeping at varying scales small, medium, and large which creates differences in production costs, resource use, and overall profitability. Analysing these scale-wise variations can provide useful insights into the economics of apiculture and its potential for improving rural livelihoods. In this context, the present study was undertaken to examine the socio- economic characteristics of beekeepers, cost structure, returns, and benefit cost ratio of honey production among small, medium, and large-scale beekeepers in Kolhapur district of Maharashtra.
Materials and Methods:
The present study was conducted in Kolhapur district of Maharashtra, India, which has favourable agro-climatic conditions and a relatively high concentration of beekeepers. A total of 60 beekeepers were purposively selected and classified into small, medium, and large categories based on the number of colonies maintained. The data was collected from five villages from Bhudargad taluka i.e. Patgaon, Mathgaon, Shivdav, Anturli, and Dele. Primary data were collected from the respondents through a pre-tested structured interview schedule during the agricultural year 2024–25. The information gathered included socio-economic characteristics of the households, resource utilization pattern, establishment and operational costs, and returns from honey production. Secondary information was also reviewed from government reports, published literature, and reliable online sources to complement the primary dataset. The data collected were systematically tabulated and analysed using averages, percentages, and ratio analysis. Cost concepts such as total cost, gross return, net return, and average cost were computed to assess profitability. The benefit–cost ratio (B:C ratio) was calculated to evaluate the economic viability of beekeeping across different scales. This methodological framework ensured a comprehensive assessment of cost structure and profitability of honey production in the study area.
Result and Discussion
Socio-economic characteristics of beekeepers
The demographic characteristics of the beekeeper respondents are delineated in Tables 1 through 3. and figure 1 to 3. The beekeeper households had an average size of 5.03 members, with a higher average in large-scale units (5.50) compared to small-scale units (4.45).  In terms of gender composition, the total number of male members and female members per family was higher in large beekeepers i.e. 39.09 per cent reported and  household members were actively involved in farming, with males and females contributing equally and children (below 15 years of age) comprising about a quarter of the household size. The average age of beekeepers was 44.80 years, suggesting that beekeeping is primarily practiced by middle-aged individuals. family structures significantly influence labour availability for beekeeping.
The study falls within forest and hilly region, where schools located at long distance, majority of beekeepers have attained education up to the higher secondary level (29.46%) or primary level (26.48%), with a smaller proportion holding degrees (14.54%) or postgraduate qualifications (5.19%). However, 7.99% of respondents were illiterate, indicating educational disparities among rural beekeepers. Occupationally, most beekeepers (68.33%) practice apiculture alongside farming, highlighting its supplementary income-generating role. Notably, 15% of respondents diversified into business activities, with large-scale beekeepers (25%) more likely to do so. Education levels tend to increase with scale of operation.
Overall, the socio-economic profile of beekeepers in the Kolhapur district indicates that beekeeping is predominantly practiced by middle-aged farmers with moderate levels of education, for whom the enterprise serves as a complementary activity to farming. The availability of family labour, particularly from male and female members, contributed to reduced hired labour costs, thereby enhancing the economic viability of beekeeping operations.
Table 1. Family size and its composition of Beekeepers
	Sl. No.
	Particulars
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	
	a) Male
	1.70
(45.42)
	2.00
(38.91)
	2.10
(39.09)
	1.93
(40.47)

	
	b) Female
	1.65
(54.2)
	1.90
(37.42)
	2.15
(39.09)
	1.90
(43.57)

	
	c) Children
	1.10
(26.30)
	1.25
(23.17)
	1.25
(22.73)
	1.20
(24.07)

	
	Family size
	4.45
(100.00)
	5.15
(100.00)
	5.50
(100.00)
	5.03
(100.00)

	2
	Members working on Farm
	3.65
(82.02)
	5.10
(99.03)
	5.50
(100.00)
	5.02
(99.80)

	3
	Average age (years)
	43.35
	42.75
	48.30
	44.80


(Figures in parenthesis indicate percentage to total)
Table 2. Education status of beekeepers
	
	Education Level
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	1

	Up to Primary

	1.20
(30.69)
	1.0
(24.04)
	1.35
(24.73)
	1.18
(26.48)

	2

	Up to Secondary

	0.8
(20.46)
	0.6
(14.42)
	1.05
(19.23)
	0.82
(18.04)

	3

	Up to Higher secondary

	1.06
(27.11)
	1.36
(32.69)
	1.56
(28.57)
	1.33
(29.46)

	4

	Up to Degree

	0.45
(11.51)
	0.65
(15.63)
	0.9
(16.48)
	0.67
(14.54)

	5

	Up to post graduate

	0.10
(2.55)
	0.10
(2.40)
	0.30
(5.49)
	0.17
(5.19)

	6

	Illiterate

	0.30
(7.67)
	0.45
(10.82)
	0.30
(5.49)
	0.35
(7.99)

	

	Total

	3.91
(100)
	4.16
(100)
	5.46
(100)
	4.51
(100)


(Figures in parentheses indicates the percentage to the total). 
Table 3. Occupational pattern of beekeeper
	Sl. No.
	Occupation
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	1

	Beekeeping + Farming

	15
(75.00)
	13
(65.00)
	13
(65.00)
	13.67
(68.33)

	2

	Farming +Beekeeping + Business

	3
(15.00)
	2
(10.00)
	2
(10.00)
	2.33
(11.67)

	3

	Service + Beekeeping+ Farming

	1
(5.00)
	2
(10.00)
	0
(0.00)
	1
(5.00)

	4

	Business + Farming + Beekeeping

	1
(5.00)
	3
(15.00)
	5
(25.00)
	3
(15.00)

	

	Total
	20
(100.00)
	20
(100.00)
	20
(100.00)
	20
(100.00)


(Figures in parentheses indicates the percentage to the total)
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  FIG 3. GRAPHICAL REPRSENATION OF OCCUPATIONAL PATTERN OF BEEKEEPER
Resource utilization pattern of different scales of beekeepers in the Study Area
The efficiency of honey production largely depends on how resources are utilized across different scales of beekeeping. Table 4. shows the average utilization of fixed and variable resources among small, medium, and large beekeepers in Kolhapur district. The results indicate that the number of bee boxes, colonies, and iron stands increased significantly with scale of operation, with large-scale beekeepers maintaining on average 356 units compared to only 10 units in small holdings. Essential tools such as smokers, bee veils, uncapping knives, hive tools, and swarm nets were also more extensively used by larger groups, reflecting their higher hive density. Equipment like honey extractors, storage drums, and sieves were common across groups but in greater numbers among large-scale units, ensuring efficient handling of bulk honey. The use of ant wells was used high in large apiaries as a preventive measure against ant infestation, for each box 4 ant well required, averaging 1424 units per beekeeper in large scale group. On the variable side, sugar feeding (off season) and labour use were higher in proportion to the scale of operation. While small beekeepers depend more on family labour, large-scale units made substantial use of hired labour, averaging 498 man-days annually. Overall, the pattern highlights that economies of scale enabled larger units to make better use of resources, thereby improving efficiency and profitability compared to small and medium-scale beekeepers.
Table.4 Resource utilization pattern of different scales of beekeepers in the Study Area
	
	Particulars
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	Fixed resources
	Bee box (in number)
	10.00
	67.90
	356.00
	144.63

	
	Colony (in number)
	10.00
	67.90
	356.00
	144.63

	
	Iron stand (in number)
	10.00
	67.90
	356.00
	144.63

	
	Smoker (in number)
	1.00
	3.10
	5.10
	3.07

	
	Bee veil (in number)
	1.00
	3.10
	6.30
	3.47

	
	Uncapping knife (in number)
	1.00
	2.40
	5.10
	2.83

	
	Hive tool (in number)
	1.00
	2.40
	5.10
	2.83

	
	Swarm net (in number)
	1.00
	2.40
	5.10
	2.83

	
	Sieve (in number)
	1.00
	2.50
	5.10
	2.87

	
	Honey extractor (in number)
	1.00
	1.00
	1.65
	1.22

	
	Storage drum (in number)
	1.00
	1.40
	2.40
	1.60

	
	Steel bucket (in number)
	1.00
	2.00
	3.00
	2.00

	
	Ant wells (in number)
	40.00
	271.60
	1424.00
	578.53

	Variable resources
	Sugar (Kg)
	5.00
	33.95
	178.00
	72.32

	
	Hired labour (man-days)
	18.00
	108.64
	498.40
	208.35

	
	Family labour (man-days)
	10.00
	33.95
	71.20
	38.38

	
	Gloves (in number)
	1.00
	2.00
	3.00
	2.00



Cost structure of honey production in different size groups of beekeeping
The cost structure analysis of honey production across different size groups of beekeepers in Kolhapur district is presented in Table 5. The results indicate that both fixed and variable costs rise significantly with the scale of operation. Fixed costs included capital investment on bee boxes, colonies, iron stands, smokers, veils, extractors, drums, and other equipment. Among these, colonies and bee boxes alone constituted a major share of fixed costs, accounting for nearly 78–82 per cent across all size groups. The average fixed capital investment was estimated at ₹78,029 for small-scale, ₹4,68,825 for medium-scale, and ₹23,56,177 for large-scale beekeepers, with an overall average of ₹9,67,677. This suggests that beekeeping is a relatively capital-intensive enterprise, and the magnitude of investment directly depends on the number of colonies maintained. Depreciation and interest charges were included to account for the time-bound utilization of fixed assets. The total depreciation was found to be ₹57,213, ₹3,45,559, and ₹17,37,763 for small, medium, and large-scale units respectively. When combined with interest on fixed capital, the total fixed cost amounted to ₹62,609 for small beekeepers, ₹3,78,376 for medium, and ₹19,02,695 for large units, clearly highlighting the cost escalation in proportion to the scale of operation. Variable costs consisted of expenses on sugar feeding, hired and family labour, transportation, gloves, and miscellaneous materials such as comb foundation sheets, ant powders, ash, nails, rope, and paint. Among variable costs, labour charges (both hired and family) dominated across all groups, accounting for more than 65 per cent of the total variable cost. The overall variable investment was observed to be ₹14,717 for small, ₹66,379 for medium, and ₹2,85,537 for large-scale units. After accounting for 7 per cent interest on working capital, the total variable cost was ₹15,747, ₹71,025, and ₹3,05,524 for small, medium, and large groups respectively. The combined total cost of production, including both fixed and variable components, was ₹78,357 for small-scale, ₹4,49,402 for medium-scale, and ₹22,08,219 for large-scale units, with an overall average of ₹9,11,993. This clearly demonstrates the presence of economies of scale in beekeeping: although larger beekeepers incur substantially higher absolute costs, their per-colony and per-unit production costs are likely to be lower due to the spreading of fixed investments and efficient utilization of resources. Similar observations were reported by Verma et al. (2014) in Rajasthan and Sumit (2018), who found that higher colony numbers significantly reduce average costs. A recent study by ThePipl (2024) also indicated that 50–100 hive units typically require investments between ₹6–17.5 lakh, depending on mechanization, aligning closely with the present findings. Thus, the analysis underlines that scaling up beekeeping operations enhances cost efficiency, which in turn can improve profitability, provided that marketing opportunities are effectively utilized. The present study showed a similar trend to Sumit (2018). 
Table.5 Cost structure of honey production in different size groups of beekeeping
                                                                                                                                           (in Rs)
	PARTICULAR
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	A) FIXED COST
	
	
	
	

	Bee Box
	36555.00
	243787.50
	1245205.00
	508515.83

	Colony
	26980.00
	172504.00
	857890.00
	352458.00

	Iron stand
	5775.00
	37708.00
	206210.00
	83231.00

	[bookmark: RANGE!CU133][bookmark: _Hlk202159661]Smoker
	118.15
	366.25
	600.90
	361.77

	[bookmark: RANGE!CU134][bookmark: _Hlk202159813]Bee veil
	250.15
	780.05
	1577.10
	869.10

	[bookmark: RANGE!CU135][bookmark: _Hlk202159878]Uncapping knife
	125.00
	279.25
	581.25
	328.50

	[bookmark: RANGE!CU136][bookmark: _Hlk202159975]Hive tool
	118.90
	280.65
	591.55
	330.37

	[bookmark: RANGE!CU137][bookmark: _Hlk202160158]Swarm net
	252.35
	599.75
	1273.55
	708.55

	[bookmark: RANGE!CU138][bookmark: _Hlk202160408]Sieve
	155.00
	364.70
	775.00
	431.57

	[bookmark: RANGE!CU139][bookmark: _Hlk202160716]Honey Extractor
	4200.00
	4180.00
	7305.00
	5228.33

	[bookmark: RANGE!CU140][bookmark: _Hlk202160849]Storage Drum
	2280.00
	2660.00
	5277.50
	3405.83

	[bookmark: RANGE!CU141][bookmark: _Hlk202160961]Steel Bucket
	287.50
	600.00
	900.00
	595.83

	[bookmark: RANGE!CU142][bookmark: _Hlk202161044]Ant well
	932.00
	4714.80
	27990.00
	11212.27

	Total Investment
	78029.05
	468824.95
	2356176.85
	967676.95

	[bookmark: RANGE!CU144][bookmark: _Hlk202201370]Total depreciation on fixed asset
	57212.59
	345558.60
	1737762.76
	713511.32

	[bookmark: RANGE!CU145][bookmark: _Hlk202201699]Interest @7% on Fixed asset
	5462.03
	32817.75
	164932.38
	67737.39

	[bookmark: RANGE!CU146][bookmark: _Hlk202201946]Total Investment on depreciation and interest
	62609.39
	378376.34
	1902695.14
	781226.96

	B) VARIABLE COST
	
	
	
	

	[bookmark: RANGE!CU148][bookmark: _Hlk202202319]sugar
	250.00
	1018.50
	8900.00
	3389.50

	Hired labour
	8127.00
	46018.40
	219954.00
	91366.47

	Family Labour
	5000.00
	14290.00
	32930.00
	17406.67

	Transportation
	710.00
	1227.50
	2242.50
	1393.33

	Gloves
	30.00
	90.00
	150.00
	90.00

	Miscellaneous
	
	
	
	

	Comb foundation sheet
	150.00
	679.00
	5340.00
	2056.33

	Ant powders
	100.00
	679.00
	3560.00
	1446.33

	Ash
	50.00
	339.50
	1780.00
	723.17

	Nails and Rope
	100.00
	679.00
	3560.00
	1446.33

	Paint
	200.00
	1358.00
	7120.00
	2892.67

	Total miscellaneous
	600.00
	3734.50
	21360.00
	8564.83

	[bookmark: RANGE!CU160][bookmark: _Hlk202202479]Total Investment
	14717.00
	66378.90
	285536.50
	122210.80

	[bookmark: RANGE!CU161][bookmark: _Hlk202202873]Interest @7% on Working capital
	1030.19
	4646.52
	19987.56
	8554.76

	[bookmark: RANGE!CU162][bookmark: _Hlk202203195]Total investment Including interest rate
	15747.19
	71025.42
	305524.06
	130765.56

	[bookmark: RANGE!CU163][bookmark: _Hlk202203273]Average Total cost of production(A+B)
	78356.57
	449401.77
	2208219.20
	911992.51



Annual Group-wise total production, consumption, losses and total marketable surplus of honey.
Table 6 presents the annual group-wise total production, consumption, handling losses, pest and disease losses, marketable surplus, and marketed surplus of honey in small, medium, and large-scale beekeeping operations. The total honey production was observed as 3,323 kg in the small group, 23,086 kg in medium, and 126,736 kg in large group, with an overall production of 153,145 kg. Average per beekeeper production was highest in the large-scale group (6,336.80 kg), followed by medium (1,154.30 kg), and small scale (166.15 kg). Handling losses were recorded at 2–3% of production, depending on the scale and equipment used. Small-scale beekeepers reported a total of 83.08 kg handling losses (average 4.15 kg per beekeeper), whereas medium and large groups faced higher losses (461.72 kg and 2,534.72 kg respectively), attributable to the greater number of bee boxes but better equipment reducing percentage losses. Pest and disease losses were identified as a major constraint in beekeeping, ranked first by respondents. Common pests included ants, lizards, varroa mites, wax moths, and small hive beetles. Diseases such as nosema, chalk brood, American foulbrood, and European foulbrood were widely reported, mainly due to poor apiary management and unhygienic practices. Total pest and disease losses were estimated as 99.69 kg (small), 692.58 kg (medium), and 3,802.08 kg (large). Proper disease management significantly reduces such losses (Vikaspedia, 2024). The study indicated that approximately 98.57% of the total honey produced was available as marketed surplus (Mehrotra, 2014). The total marketable surplus was 3,101.24 kg in small, 22,105.50 kg in medium, and 120,274.00 kg in large groups, confirming the positive relationship between scale and marketable output.
Table 6 Annual Group-wise total production, consumption, losses and total marketable surplus of honey.
(kg)
	[bookmark: _Hlk202210685]Size Groups
	Small (N=20)
	Medium
(N=20)
	Large
(N=20)
	Total
(N=60)

	[bookmark: _Hlk202210077][bookmark: _Hlk202246156][bookmark: _Hlk202252838]Total Production
	3323.00
	23086.00
	126736.00
	153145.00

	Average Production
	166.15
	1154.3
	6336.80
	7657.30

	Total Consumption
	23.00
	32.50
	58.50
	114.00

	Average Consumption
	1.15
	1.62
	2.93
	5.70

	Total Own/Friends/Relatives (kg)
	16.00
	21.25
	67.00
	104.25

	Average Friends relative
	0.80
	1.06
	3.35
	5.21

	Handling losses
	83.08
	461.72
	2534.72
	3079.50

	Average handling loses
	4.15
	23.09
	126.74
	153.98

	Pest and disease losses
	99.69
	692.58
	3802.08
	4594.40

	Average pest and disease losses
	4.98
	34.62
	190.10
	229.71

	Total Marketable surplus
	3101.24
	22105.50
	120274
	145480

	Average Marketable Surplus
	155.06
	1105.27
	6013.69
	7274.00

	Total Marketed Surplus
	3101.24
	22105.50
	120274.00
	145480.00

	Average Marketed Surplus
	155.06
	1105.27
	6013.69
	7274.00



Production of honey and wax in different size groups of beekeepers  
Production of Honey per Colony 
The production of honey per colony was higher in large-scale operations due to better management practices, seasonal migration, and proper handling of hives. On average, Table 7. Production of honey in different size groups of beekeepers. In the study area Apis cerena indica species production per colony per year was 16.61 kg in small scale group, 17.00 kg (medium), and 17.80 kg (large). This is in line with findings by Chhetri et al. (2021), who reported that improved beekeeping practices significantly increase per colony yield.
Table 7. Production of honey in different size groups of beekeepers     
(Average)
	[bookmark: _Hlk201179133]
	Apis cerena indica

	[bookmark: _Hlk202475005]Size Group
	No. of beekeepers
	No. of Colonies
	Production (kg)
	Production Per Colony/Year(kg)

	Small

	20.00
	10.00
	166.15
	16.61

	Medium

	20.00
	67.90
	1154.30
	17.00

	Large

	20.00
	356.00
	6336.80
	17.80

	Overall
	20.00
	144.63
	2552.41
	17.13



Production of Beeswax per colony
Beeswax is an important byproduct collected during honey extraction, especially when replacing old or damaged combs. In this study, total beeswax production was 1,885 kg, with 889.9 kg marketed and 995.1 kg reused for comb foundation. Table 8. showed average beeswax production per colony per year was observed as 79 grams for small , 149 grams in medium, and 234 grams in large, with an overall average of 154 grams per colony. Large-scale beekeepers showed higher wax production due to systematic extraction and multiple harvesting practices.
Table 8. Production of wax in different size groups of beekeepers.
(Average)
	
	Apis cerena indica

	Size Group
	No. of beekeepers
	No. of Colonies
	Production (kg)
	Production Per Colony/year(gram)

	Small
	20.00
	10.00
	0.79
	79.00

	Medium
	20.00
	67.90
	10.16
	149.00

	Large
	20.00
	356.00
	83.32
	234.00

	Overall
	20.00
	144.63
	31.42
	154.00



Gross Return from Honey and Beeswax production in Different Scales of Beekeeping
The gross return from honey and beeswax production represents the total value realized by beekeepers before reducing any costs. Results showed in  (Table 9.) reveal that gross returns varied notably across scale groups depending on both the marketed surplus and the unit price received. Small-scale beekeepers obtained the highest average price per kilogram of honey ₹862.50 per kg, largely due to their dependence on direct marketing (producer to consumer) through local markets, door-to-door sales, and consumer networks. subsequently, even with a relatively smaller marketed surplus of 155.06 kg, their gross income from honey was ₹134,207.46, complemented by a minor contribution from wax (₹112.05), resulting in an overall gross return of ₹134,319.51 per beekeeper annually. Medium-scale beekeepers realized comparatively lower prices (₹718/kg), as the majority of them marketed through farmer producer companies (FPCs) or middlemen, reducing their bargaining power. Despite higher marketed surplus (1105.27 kg), the total honey income was ₹788,601.40, while wax contributed only ₹1,439.40, making the overall gross return ₹790,040.80 per beekeeper per year. Large-scale beekeepers, with an average marketed surplus of 6,013.68 kg, earned ₹825/kg of honey, which is lower than small farmers but higher than medium ones. Their bulk sales enabled access to institutional buyers and better market linkages, resulting in a honey return of ₹4,965,106.75. In addition, wax contributed ₹11,797.80, leading to a gross return of ₹4,976,904.55 per beekeeper per year. These findings confirm that scale has a direct influence on income generation. While small-scale farmers gain from premium pricing, large-scale farmers benefit from economies of scale in marketed surplus, thereby achieving the highest absolute returns. 
Table.9 Average gross return from honey and beeswax production in different scales of beekeeping
(in Rs)
	Size of
Group
	No. of
Beekeeper
	Product
	Production
	Marketed surplus (kg)
	Price per kg (Rs)
	value (Rs)
	Total gross return (Rs)

	Small
	20.00
	Honey
	166.15
	155.06
	862.50
	134207.46
	134319.51

	
	
	beeswax
	0.79
	0.37
	195.00
	112.05
	

	Medium
	20.00
	Honey
	1154.30
	1105.27
	718.00
	788601.40
	790040.80

	
	
	beeswax
	10.16
	4.80
	240.00
	1439.40
	

	Large
	20.00
	Honey
	6336.80
	6013.68
	825.00
	4965106.75
	4976904.55

	
	
	beeswax
	83.32
	39.33
	300.00
	11797.80
	

	Total
	60.00
	Honey
	7657.25
	7274.01
	2405.5
	5887915.61
	5901264.86

	
	
	beeswax
	94.27
	44.50
	735.00
	13349.20
	



Average cost and returns analysis of honey production
The integrated cost and return analysis (Table 10) provides a comprehensive view of profitability across different beekeeping scales. Results show that the total cost of production rises with the number of colonies maintained, reflecting higher investment requirements for equipment, labor, and working capital. The per-beekeeper production cost was ₹78,356.57 in small-scale units, ₹449,401.77 in medium-scale units, and ₹2,208,219.20 in large-scale units. Despite these rising costs, gross returns exhibited a parallel increase, with ₹134,319.51, ₹790,040.80, and ₹4,976,904.55 recorded for small, medium, and large groups, respectively. This demonstrates that larger apiaries can achieve higher production volumes and overall profitability. Net returns followed the same trend, amounting to ₹55,962.94, ₹340,639.03, and ₹2,768,685.35 for small, medium, and large beekeepers, respectively. The benefit-cost (B:C) ratio provides a clear indicator of profitability. Large-scale units showed the highest B:C ratio (2.25), indicating that every invested rupee generate ₹2.25 in return. Medium-scale units reported a lower B:C ratio (1.75), while small-scale units obtained 1.71. The comparatively higher ratio among large farmers reflects economies of scale, better resource utilization, and greater marketed surplus. On the other hand, the slightly higher price realization in the small-scale group compensated for their limited output, ensuring acceptable profitability. Overall, the results highlight that expanding colony size and proper management of apiaries can improve returns. These findings are in agreement with Sumit (2018), who also observed that larger apiaries tend to be more profitable due to reduce per-unit costs and increased output, even though small-scale beekeepers may secure higher consumer prices through direct marketing.
Table.10 Average cost and return analysis
	Sl. No.
	Particulars
	Small
(N=20)
	Medium
(N=20)
	Large
(N=20)
	Overall
(N=60)

	1
	Number of Colonies (No.)
	10.00
	67.90
	356.00
	144.63

	2
	Honey production per beekeeper (kg)
	166.15
	1154.30
	6336.80
	2552.42

	3
	Wax production per beekeeper (kg)
	0.79
	10.16
	83.32
	31.42

	4
	Total Fixed Cost (Rs)
	78029.05
	468824.95
	2356176.85
	967676.95

	5
	Total fixed Depreciation (Rs)
	57212.59
	345558.60
	1737762.76
	713511.32

	6
	Total variable Cost (Rs)
	14717.00
	66378.90
	285536.50
	122210.80

	7
	Total cost of Production (Rs)
	78356.57
	449401.77
	[bookmark: RANGE!J61]2208219.20
	911992.51

	8
	Gross return from Honey (Rs)
	134207.46
	788601.40
	4965106.75
	1962638.54

	9
	Gross return from wax (Rs)
	112.05
	1439.40
	11797.80
	4449.75

	[bookmark: RANGE!F64][bookmark: _Hlk202301818]10
	Total Gross return (Rs)
	134319.51
	[bookmark: RANGE!I64]790040.80
	4976904.55
	1967088.29

	11
	Net return (Rs)
	55962.94
	340639.03
	2768685.35
	1055095.77

	12
	Benefit -Cost ratio
(B:C)
	1.71
	1.75
	2.25
	1.90




Conclusion
The study on honey production in Kolhapur district conclude that beekeeping is a profitable and sustainable business, due to economies of scale large-scale operations yielding higher returns. The benefit-cost ratio was highest for large-scale beekeepers (2.25), followed by medium (1.75) and small-scale (1.71) units. Large-scale beekeepers utilized more resources, including 356 bee boxes and colonies, and equipment, leading to efficient handling of bulk honey. The cost structure analysis shows that fixed costs, including bee boxes and colonies, constituted 78-82% of total costs, while labour charges dominated variable costs (65%). Gross returns increased with scale, with large-scale beekeepers earning ₹4,976,904.55 annually, compared to ₹134,319.51 for small-scale units. To increase profitability, expanding beekeeping operations, improving access to affordable equipment, and establishing efficient marketing channels are recommended. Strengthening farmer-producer organizations and providing training programs on equipment handling, cost management and value addition can also improve economic viability. 
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a) Male	
Small	Medium	Large	1.7	2	2.1	b) Female	
Small	Medium	Large	1.65	1.9	2.15	c) Children	
Small	Medium	Large	1.1000000000000001	1.25	1.25	Members working on Farm	
Small	Medium	Large	3.65	5.0999999999999996	5.5	Scale of Beekeeping


Averagr Family Size 




Small	 Up to Primary	 Up to Secondary	 Up to Higher secondary	 Up to Degree	Up to post graduate	Illiterate	1.2	0.8	1.06	0.45	0.1	0.3	Medium	 Up to Primary	 Up to Secondary	 Up to Higher secondary	 Up to Degree	Up to post graduate	Illiterate	1	0.6	1.36	0.65	0.1	0.45	Large	 Up to Primary	 Up to Secondary	 Up to Higher secondary	 Up to Degree	Up to post graduate	Illiterate	1.35	1.05	1.56	0.9	0.3	0.3	Education Level 


Average numbers of educated members





Beekeeping + Farming	Farming +Beekeeping + Business	Service + Beekeeping+ Farming	Business + Farming + Beekeeping	15	3	1	1	
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