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An Empirical Analysis of Business Performance of Dairy enterprises in Kittur Karnataka Region of Karnataka State, India

ABSTRACT
This study investigates the cost structure, returns, financial feasibility, and economic performance of dairy enterprises of varying sizes; small, medium and large in the study area, with a focus on per-unit efficiency and profitability. The findings reveal that total costs increase with herd size, averaging ₹2,70,766 per unit annually. Variable costs dominated across all herd sizes, accounting for 86.75 per cent of total costs, with feed and fodder (particularly concentrates) forming the largest component (57.56%). Fixed costs, mainly interest on fixed capital, made up 13.25 per cent of the total. While per-animal costs were similar across units, large dairy units achieved lower per-litre costs (₹32.03) compared to small (₹35.29), indicating operational efficiency and economies of scale. Gross returns were highest in large units (₹6,24,224/unit/year), driven predominantly by milk sales (72.70%), followed by manure and animal sales. Net returns per animal and per litre also favoured larger scale operations, with an overall average net return of ₹11,928 per animal and ₹10.82 per litre. Financial feasibility analysis confirmed that large dairy units were the most viable, with the highest Net Present Worth (₹54,953/animal), Internal Rate of Return (44%), and Benefit-Cost Ratio (1.35), along with the shortest payback period (2.60 years). Ratio analysis further underscored the advantages of scale. Operating and gross ratios improved with herd size, reflecting better cost control. Profitability indicators such as net profit ratio (0.26 for large units) and return on total assets (0.151) highlighted financial strength. Liquidity, solvency and fixed asset utilization also improved with scale, showcasing the economic resilience of larger enterprises. Overall, the study concludes that while all dairy units are financially viable, larger units offer superior cost-efficiency, profitability and sustainability. These insights are vital for policy formulation and investment decisions in India’s dairy sector, underscoring the importance of promoting scalability and efficient resource management.
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INTRODUCTION
Livestock provides livelihood to two-third of rural masses and employs about 8.8 per cent population of India, while dairying alone ensures the livelihood of 70 million farm families. Livestock contributed 16 per cent to the income of small farm households as against 14 per cent for all rural households during 2020-21. The livestock sector grew at a compound annual growth rate of 7.67 per cent during the period 2014-15 to 2021- 22 (at constant prices). The livestock sector contributes 5.50 per cent to Indian Gross Domestic Product (GDP) and shares 30.23 per cent of the total agriculture GDP during 2023-24. 


The country is one of the largest stock of buffaloes and cows and contributes to 25 per cent of global milk production, and has an annual growth rate of 6 per cent. The country had achieved annual milk production of 239.30 million tonnes during 2023-24 with per capita availability of 471 grams per day (Department of Animal Husbandry, Dairying & Fisheries, GoI, 2024) which is greater than the average milk availability in the world viz., 322 grams per day. The dairy enterprise provides gainful employment through family labour absorption in different activities like feeding, watering, production, handling, health care, herding and site preparation for animals. The ownership of dairy animals (cattle and buffaloes) compensates for the small size of the operated area among marginal and small cultivators and helps to mitigate inequalities caused by disparities in land ownership (Kaur and Singla, 2018). The average monthly receipts from milk for the overall landholding categories were ₹2,888 per household, constituting 78.00 per cent of the average monthly receipts from livestock per agricultural household. In Karnataka, the average monthly receipts from milk constituted 63.80 per cent of the average monthly receipts from livestock per agricultural household (Anonymous, 2021).
Dairy plays a pivotal role in linking secondary agriculture to the goal of doubling farmers' income, a key initiative under the Pradhan Mantri’s vision. Secondary agriculture refers to value addition and processing activities that go beyond primary crop and dairy production. Dairy, being a high-value enterprise, enables small and marginal farmers to earn regular income through milk production, processing and sale of dairy-based products like ghee, curd, paneer and cheese. Under schemes like Rashtriya Gokul Mission and National Programme for Dairy Development, the government supports breed improvement, milk collection infrastructure and cooperative development. These measures align with the broader objective of doubling farmers’ income by 2022 as outlined by the government.

The Kittur Karnataka region in Karnataka holds significant importance due to its rich contributions in agriculture and livestock production. This region, which comprises seven districts—Bagalkote, Belagavi, Dharwad, Gadag, Vijayapura, Haveri and Uttara Kannada plays a pivotal role in the state's economy and food security. In November 2021, the Karnataka Government renamed the Mumbai Karnataka region as Kittur Karnataka region. Kittur Karnataka region contributes 30 per cent to total cattle and buffalo population and 22 per cent to total milk production in Karnataka. Calculating the financial feasibility of dairy enterprises in Karnataka is crucial for assessing the economic viability and long-term sustainability of investments in the sector. It helps farmers and policymakers to understand the potential returns, risks and payback period associated with dairy operations. This evaluation supports informed decision-making regarding resource allocation, credit access and scaling strategies. Moreover, it guides interventions that enhance profitability and promote rural livelihoods in a predominantly agrarian state like Karnataka.

METHODOLOGY
Sampling Frame

The present study is based on primary data. The primary data were collected using a well-designed and comprehensive schedule exclusively prepared for the study. The required primary data were gathered from selected dairy farmers in the study area. Kittur Karnataka consists of seven districts namely, Dharwad, Belagavi, Vijayapura, Bagalkot, Gadag, Haveri and Uttara Kannada. A multistage sampling procedure was employed for the selection of the district, talukas and villages. Belagavi, Bagalkot and Uttara Kannada districts were selected based on highest number of dairy animals. Athani and Gokak talukas were selected from Belagavi district, Jamakhandi and Mudhol talukas were selected from Bagalkot district and Sirsi and Honnavar talukas were selected from Uttar Kannada district. From each selected taluka three villages were selected randomly. The talukas were selected based on highest number of dairy animals. Farmers were selected from these talukas. Number of milch animals in each household was the selection criterion for selecting farming households. The data were obtained from small (1-3 animals), medium (4-10 animals) and large (>10 animals) herd size category farmers through personal interview. Thus, total 135 milk producer households were distributed as small, medium and large herd sized category households. 45 dairy farmers were selected from each category farmers and 15 farmers from each district for small, medium and large category farmers.
Tools and techniques used

Budgeting technique

The profitability of the dairy enterprise was worked out using the costs and returns concepts. Simple statistical measures like averages, percentages and ratios were worked out using the primary data.

A. Cost concepts

I. Variable cost: Variable costs vary with the level of output. In the context of dairy enterprise, the variable costs are feed and fodder costs, labour costs, veterinary service expenses, miscellaneous expenses and interest on working capital.
a.  Feed and fodder cost: It was calculated by multiplying the quantity of feed and fodder fed to animals by their respective prices. The purchased feed and fodder were valued at their purchase price. The home-grown fodder was valued at its prevailing market price in the study area.
b. Labour cost: It includes both cost of hired labour and the imputed cost of family labour. The work of eight hours is considered one man-day. The working hours were converted into man-days and the man-days were multiplied by the prevailing wage rate to arrive at the labour cost.
c. Veterinary service cost: The expenditure incurred on artificial insemination (AI), vaccination of animals and medicines were considered as the components of veterinary service cost of dairy enterprise.
d. Miscellaneous cost: The expenditure incurred on electricity, water and any other expense were considered under this head.
e. Interest on working capital: It was worked out at the rate of 8 per cent per annum.
II. Fixed cost

Fixed costs remain the same irrespective of the level of production. In the context of dairy enterprise, fixed costs include the depreciation cost of animals, animal shed, machinery, equipment and interest on fixed capital.

a. Depreciation: Depreciation on animals, animal shed, machinery and equipment were calculated using straight-line method using the following formula.
                                              (Original cost of the asset) – (Junk value)

    Annual amount of depreciation = ——————————————————

                                                         Useful life of the asset

The useful life of crossbred cattle, indigenous cattle and buffaloes was assumed to be 12 years (8 calvings). The useful life of the asset was assumed to be 35 years for an animal shed, 15 years for a rubber mat, 15 years for a chaff cutter, 25 years for a milking machine and 30 years for utensils.

b. Interest on fixed capital: It was worked out at the rate of 12 per cent per annum.
III. Total cost per milch animal 

	Total cost per animal =
	Total cost 

	
	Number of milch animals


B. Returns concepts

IV. Gross returns: It is the sum of the returns from the sale of milk and milk products, organic manure and animals.
V. Net returns

Net returns = Gross returns – Total cost

VI. Net returns per animal 

	Net returns per animal =
	Net returns 

	
	Number of animals


Financial feasibility analysis

To evaluate the financial feasibility of investment in dairy enterprise, the project analysis parameters such as Net Present Worth (NPW), Benefit-Cost Ratio (BCR), Internal Rate of Return (IRR) and Payback Period (PBP) were used. A discount rate of 12 per cent per annum was considered for the financial feasibility analysis. Further, 12 years life period was assumed in the case of crossbred cattle, indigenous cattle and buffaloes, as the investment in the dairy enterprise is a long-term investment in which the returns are spread over a long period. 
Net Present Worth (NPW)
This measure indicates the difference between the present value of benefits and the present value of costs. The project is considered to be financially feasible if it implies a net benefit greater than zero. The formula used for computing NPW is given below.

                                                                            n
(Bt – Ct)
NPW = Σ
————

                                                                           t=1
(1+r)t
Where, Bt = Gross benefit in year ‘t’       

                                                                           Ct = Cost in year ‘t’
t = Number of years

 r = Discount rate

a. Benefit Cost Ratio (BCR)

It is the ratio between the discounted cash inflows and the discounted cash outflows. The BCR must be greater than unity for an investment proposal to be viable. The formula used for computing BCR is given below.

           n

           Σ {Bt /(1+r)t}
           t=1

BCR = ———————

           n

           Σ {Ct /(1+r)t}
           t=1

Where,

Bt = Benefit in year ‘t’ Ct = Cost in year ‘t’
t = Number of years

r = Discount rate

b. Internal Rate of Return (IRR)

This technique involves finding out the discount rate, which equates the discounted benefits with discounted costs making the Net Present Worth of a cash flow equal to zero. 

 IRR = (lower discount rate) +
   Difference between 

                                                    two discount rates

c. Payback Period (PBP)

The payback period is the length of time taken to get back the investment. It is measured in years. It was computed using the following formula.

PBP= Initial Investment

Average annual net returns

Financial ratio analysis

In order to know the financial performance of the dairy units, the financial ratio analysis was employed an effective tool providing the summary of the performance of a dairy unit relied. The ratio relating to solvency, liquidity, profitability, turnover of the dairy units have been analyzed.

1. Liquidity ratios

Liquidity ratios are used to measure the ability of a firm to cover its expenses. The two most common liquidity ratios used are the current ratio and the quick ratio. 

A. Current ratio

	Current ratio =
	Current assets

	
	Current liabilities


The current ratio measures the firms short term solvency that is, its ability to meet short term obligations by dairy units. It is generally accepted that a good current ratio should be between 1.5: 1 and 2: 1. 

2. Solvency ratios

Solvency ratios measure the stability of an organisation and its ability to repay debt. 

A. Total debt ratio

The total debt ratio is a financial ratio that measures the extent of an organisation leverage. The total debt ratio is defined as the ratio of total debt to total assets, which is expressed as a decimal or percentage. 

	Total debt ratio =
	Total liabilities

	
	Total assets


3. Tests of efficiency and profitability

The tests of efficiency indicate the usage of capital and income, whereas the profitability tests are meaningful measures which can be used to analyze the financial status and the overall productiveness of business organisation. 

A. Gross profit ratio (GP ratio)

This is a profitability ratio that shows the relationship between gross profit and total net sales revenue. It is a popular tool to evaluate the operational performance of the enterprises over time. 
	Gross Profit Ratio =
	Gross profit

	
	Net Sales


B. Net profit to total sales ratio

Net profits to total sales ratio, also known as net profit margin, illustrates an organisation ability to earn profits after meeting all direct and indirect cost of business. 

	Net profits to total sales ratio =
	Net profits

	
	Total sales


C. Net profits to total assets ratio

Net profits to total asset ratio, also known as net profit margin, indicates an organisation ability to earn profits after meeting all direct and indirect cost of business. 

	Net profits to total assets ratio =
	Net profits

	
	Total assets


5. Tests of financial strength

These measures were employed to assess the real worth of the dairy unit and are described below.

A. Net worth

Net worth is a measure of the excess of assets over the liabilities. Wider the positive difference, better would be the financial performance of the organization and vice versa.

Net worth = Total assets – Total liabilities

B. Net capital ratio

Net capital ratio of not more than 15:1 between indebtedness and the liquid asset is considered adequate. This ratio would signify the financial strength of a dairy unit.

	Net capital ratio =
	Total assets

	
	Total liabilities


6. Fixed assets ratios

The important fixed assets ratios considered in the present study are fixed assets to total assets ratio and fixed assets to total sales ratio.


A. Fixed assets to total assets ratio

This ratio would reflect the proportion of fixed assets in the total assets of the firm. Higher ratio depicts higher percentage value of the assets were fixed assets.

	Fixed assets to total assets ratio =
	Fixed assets

	
	Total assets


B. Sales to Fixed assets ratio

The sales to fixed assets utilization measures allow analysts to understand if an organisation requires a large investment in property, plant, intensive, requiring significant assets to generate sales. 

	Sales to fixed assets ratio =
	Net sales

	
	Fixed asset


  RESULTS AND DISCUSSION 
1. Fixed and variable costs incurred in dairy enterprise in the study area
The fixed and variable costs of dairy farming varied significantly across small, medium and large dairy units in the study area, as shown in Table 1. The total cost per dairy unit per year was highest in large dairy units (₹4,50,817), followed by medium units (₹2,59,779) and small units (₹1,17,609). The overall average cost across all dairy units was ₹2,70,766. It is observed that variable costs accounted for a major share, constituting 86.75 per cent of the total cost, while fixed costs made up the remaining 13.25 per cent.

Among the fixed costs, the interest on fixed capital was the highest component, contributing 12.38 per cent to the total cost across all herd sizes. The depreciation on animal sheds and machinery remained relatively low, at 0.63 per cent and 0.24 per cent respectively. The total fixed cost per animal was ₹3814 for small units, ₹4,191 for medium units, and ₹5,569 for large units, with an overall average of ₹4,525. On a per litre basis, the fixed cost per litre of milk was highest for large units (₹4.59) and lowest for small units (₹3.59), averaging ₹4.04.

In the case of variable costs, feed and fodder expenses formed the largest share, accounting for 57.56 per cent of the total cost. Within this category, the cost of concentrates alone contributed 36.04 per cent, while dry fodder and green fodder accounted for 11.93 per cent and 9.60 per cent respectively. The feed and fodder cost per unit increased proportionately with herd size, from ₹61,434 in small units to ₹2,56,296 in large units. Concentrates alone accounted for a significant proportion of feed costs, particularly in large dairy units, reflecting intensified nutritional needs for higher milk yield. Labour and veterinary costs also rose proportionally with herd size but accounted for a smaller share of total costs. Labour costs represented the second-largest component among variable costs, with an overall share of 17.97 per cent. Veterinary services (2.54%), miscellaneous costs (1.34%), and interest on working capital (6.49%) contributed relatively smaller proportions.

The total variable cost per animal was found to be highest for small units at ₹33,642, followed by large units at ₹31,999 and medium units at ₹31,396. Similarly, the total cost per animal was highest in large units (₹37,568), followed by small (₹37,456) and medium (₹35,588) units, with an overall average of ₹36871. The milk yield per unit was 3,183 litres in small units, 7,429 litres in medium units, and 13,994 litres in large units. The total cost per litre of milk production was lowest for large units (₹32.03) and highest for small units (₹35.29), with an overall average of ₹33.62. This suggests that large-sized units may be operating at an optimal scale, balancing both cost and productivity efficiently.

These findings are consistent with previous research. Mohapatra et al. (2021) highlighted that feed and fodder dominate the cost structure in Indian dairy enterprises, particularly for crossbred animals, which require more concentrated feed due to their higher productivity potential. Similarly, Kumar et al. (2021) noted that although total expenditures are higher in large farms, profitability per litre tends to be better due to higher milk yield, reinforcing the role of scale in economic efficiency. Further supporting this, Shobha et al. (2020) found that medium-scale farmers in Karnataka achieved better cost control and returns compared to small and large farms, suggesting that mid-sized operations often strike the best balance between input costs and output revenue.

Overall, the cost dynamics observed in this table underscore the importance of herd size and operational efficiency in determining the economic viability of dairy enterprises. Understanding the composition and behavior of fixed and variable costs is essential for improving productivity, ensuring profitability, and forming policy interventions in the dairy sector.

          Table 1. Fixed and variable costs incurred in dairy enterprises in the study area
                                                                                                                        ( /dairy unit/ year)
	Sl. No.
	Particulars
	Category of dairy units
	Overall (n=7)

	
	
	Small (n=3)
	Medium (n=7)
	Large (n=12)
	

	1
	Fixed cost

	a
	Depreciation cost of animal shed
	439
(0.39)
	1890
(0.76)
	2,780
(0.61)
	1,703
(0.63)

	b
	Depreciation cost
of
machinery and equipment
	97
(0.09)
	317
(0.13)
	1,533
(0.34)
	649
(0.24)

	c
	Interest
on fixed capital @ 12%
	10,906
(9.70)
	27,131
(10.89)
	62,521
(13.86)
	33,519
(12.38)

	
	Total Fixed Cost (TFC)
	11,442
(10.18)
	29,338
(11.78)
	66,834
(14.82)
	35,871
(13.25)


Contd…..
	Sl. No.
	Particulars
	Small (n=3)
	Medium (n=7)
	Large (n=12)
	Overall (n=7)

	2
	Variable Cost

	a
	Feed
and fodder cost
	61,434
(54.67)
	1,49,986
(60.21)
	2,56,296
(56.85)
	1,55,905
(57.56)

	
	I. Dry fodder
	14,446
	32,450
	49,998
	32,298

	
	
	(12.86)
	(13.03)
	(11.09)
	(11.93)

	
	II. Green fodder
	8,579
	24,893
	44,548
	26,007

	
	
	(7.63)
	(9.99)
	(9.88)
	(9.60)

	
	III. Concentrates
	38,409
	92,643
	1, 61,750
	97,601

	
	
	(34.18)
	(37.19)
	(35.88)
	(36.04)


	b
	Labour
	26,462
(23.55)
	42,139
(16.92)
	82,380
(18.27)
	48,660
(17.97)

	c
	Veterinary services
	2,795
(2.49)
	7,770
(3.12)
	13,075
(2.90)
	6,880
(2.54)

	d
	Miscellaneous
	2,760
(2.45)
	3,600
(1.45)
	4,530
(1.01)
	3,630
(1.34)

	e
	Interest
on working capital @ 8%
	7,476
(6.65)
	16,279
(6.53)
	27,702
(6.14)
	17,580
(6.49)

	
	Total Variable Cost (TVC)
	1,00,927
(89.81)
	2,19,775
(88.22)
	3,83,983
(85.17)
	2,34,895
(86.75)

	3
	Total
Cost (TC)
	1,12,369
(100.00)
	2,49,113
(100.00)
	4,50,817
(100.00)
	2,70,766
(100.00)

	4
	TVC/animal
	33,642
	31,396
	31,999
	32,345

	5
	TFC/animal
	3,814
	4,191
	5,569
	4,525

	6
	TC/animal
	37,456
	35,588
	37,568
	36871

	
	Milk yield (l)
	3,183
	7,429
	13,994
	

	7
	TVC/litre
	31.70
	29.58
	27.44
	29.57

	8
	TFC/litre
	3.59
	3.95
	4.59
	4.04

	9
	TC/litre
	35.29
	33.53
	32.03
	33.62


                 Note: Figures in parentheses indicate the range of herd size; Other figures in parentheses indicate the percentage to the total

2. Returns from dairy enterprise in the study area

The analysis of the returns from dairy enterprises across small, medium, and large dairy units revealed notable differences in both gross and net returns. As presented in Table 2, gross returns per dairy unit per year were highest for large dairy units at ₹6,24,224, followed by medium dairy units  (₹3,44,144) and small dairy units (₹1,45,455). The overall average gross return for all units was ₹3,71,274.

The primary source of gross returns across all herd sizes was milk production, contributing 72.70 per cent of the total returns for all dairy units. In terms of specific herd sizes, milk accounted for 73.15 per cent of the returns in small units, 76.13 per cent in medium units, and 70.69 per cent in large units. The returns from milk products were modest, especially in small and medium units, but represented 2.40 per cent of the total gross returns across all herd sizes, with large dairy units contributing significantly more to milk product sales (2.67%). Manure sales formed another important source of income, contributing 18.06 per cent to the overall returns, with large dairy units earning the highest share of 18.78 per cent from this source. Additionally, the sale of animals was more significant in large units, contributing 8.50 per cent, compared to 7.19 per cent across all dairy units.

Regarding net returns, large dairy units again led the way with the highest net returns of ₹1,73,407 per year, followed by medium units (₹84,365) and small units (₹27,846). The overall average net return across all dairy units was ₹95,206. The net return per animal was highest for large dairy units at ₹14,451, compared to ₹12,052 for medium units and ₹9,282 for small units, with an overall average of ₹11,928 per animal. The gross returns per litre of milk were also highest in medium dairy units, at ₹46.32, compared to ₹45.69 in small units and ₹44.61 in large units, with an overall average of ₹45.54 per litre. Similarly, net returns per litre was highest for large dairy units generating ₹12.39 per litre, followed by medium units (₹11.35 per litre) and small units (₹8.74 per litre), with an overall average of ₹10.82 per litre. This underscores that larger dairy units, despite higher total costs, are more profitable on a per-unit basis, demonstrating clear economies of scale.

These findings are in line with earlier research studies. Kumar et al. (2021) observed in their study of Haryana's dairy sector that large farms generated higher net returns per litre due to superior herd productivity and efficient feed management practices. Their work emphasized the financial benefits of operating at larger scales, particularly when supported by access to better resources and market linkages. Similarly, Bhat et al. (2020) in their study on profitability of dairy farming in Srinagar district found that medium and large dairy units had significantly higher net returns per animal and per litre of milk than small units. They attributed this to better cost control and improved utilization of inputs in larger setups.
Table 2: Returns from dairy enterprises in the study area
                                                                                                                        ( /dairy unit/year)
	Sl. No.
	Particulars
	Category of dairy units
	Overall (n=7)

	
	
	Small (n=3)
	Medium (n=7)
	Large (n=12)
	

	1
	Returns

	a
	Milk
	1,06,403
(73.15)
	2,62,098
(76.13)
	4,41,258
(70.69)
	2,69,919
(72.70)

	b
	Milk products
	3,135
(2.16)
	6,957
(2.02)
	16,688
(2. 67)
	8,927
(2.40)

	b
	Manure
	26,767
(18.40)
	57,138
(16.60)
	1,17,228
(18.78)
	67,044
(18.06)

	c
	Sale of animals
	9,150
(6.30)
	17,950
(5.22)
	53,050
(8.50)
	26,716
(7.19)

	2
	Gross returns
	1,45,455
(100.00)
	3,44,144
(100.00)
	6,24,224
(100.00)
	3,71,274
(100.00)

	3
	Net returns
	27,846
	84,365
	1,73,407
	95,206

	4
	Gross returns/ animal
	48,485
	49,163
	52,018
	49,889

	5
	Net returns/ animal
	9,282
	12,052
	14,451
	11,928

	6
	Gross returns/ litre
	45.69
	46.32
	44.61
	45.54

	7
	Net returns/ litre
	8.74
	11.35
	12.39
	10.82


Note: Figures in parentheses indicate the range of herd size; Other figures in parentheses indicate the percentage

3. Financial feasibility of investment in dairy enterprise in the study area
The financial feasibility of investing in dairy enterprises was assessed using key indicators such as Net Present Worth (NPW), Benefit-Cost Ratio (BCR), Internal Rate of Return (IRR), and Payback Period. The results of the analysis are presented in Table 3, which highlights notable differences across small, medium and large dairy units. Net Present Worth (NPW), which represents the net value of the investment after accounting for the time value of money, was highest for large dairy units at ₹54,953 per animal. Medium dairy units had a slightly lower NPW of ₹45,055 per animal, while small dairy units showed the lowest NPW at ₹38,618 per animal. The overall NPW for all units combined was ₹46,208, indicating that larger units tend to provide a higher return on investment.

The Benefit-Cost Ratio (BCR), which measures the return per unit of cost invested, was highest for large dairy units with a ratio of 1.35, followed by medium dairy units (1.32) and small dairy units (1.23). The overall average BCR was 1.30, suggesting that, on an average, dairy enterprises provide more than a rupee in returns for each rupee invested. This indicates positive financial viability across all herd sizes, with larger units offering slightly higher returns relative to their costs. The Internal Rate of Return (IRR), representing the rate at which the investment breaks even, was highest for large dairy units at 44 per cent, followed by medium dairy units at 42 per cent and small dairy units at 36 per cent. The overall IRR was 40.66 per cent, reflecting a robust return on investment for dairy enterprises across the categories. The higher the IRR, the more attractive the investment, and these figures demonstrate that dairy enterprises, particularly large ones, yield a strong financial return.

Finally, the Payback Period, which measures how long it takes for the investment to be recovered, was shortest for large dairy units at 2.60 years, followed by medium dairy units at 3.08 years, and small dairy units at 4.22 years. The overall average payback period was 3.30 years, suggesting that, on average, dairy enterprises recover their initial investment within a reasonable time frame, with larger units achieving quicker payback. In conclusion, the financial feasibility of dairy enterprises shows that large dairy units are the most financially viable, offering the highest NPW, IRR, and BCR, along with the shortest payback period. However, even small dairy units also remain financially feasible, providing positive returns on investment, though they take slightly longer to recover the initial investment compared to medium and large units. Kumari et al. (2020) analyzed milk production in the eastern region of India and found that the return per litre from milk was highest for crossbred cows, and the income from the sale of milk could be increased with optimal expenditure on green fodder, dry fodder, concentrate and labour. Suresh and Mundinamani (2011) and Rashtrarakshak et al. (2017) reported similar findings that investment in dairy enterprise was a financially feasible proposition.
 Table 3: Financial feasibility of investment in dairy enterprises in the study area
(Per animal)
	Sl. No.
	Particulars
	Category of dairy units
	Overall (n=7)

	
	
	Small (n=3)
	Medium (n=7)
	Large (n=12)
	

	1
	Net Present Worth ([image: image1.jpg]


)
	38,618
	45,055
	54,953
	46,208

	2
	Benefit: Cost Ratio
	1.23
	1.32
	1.35
	1.30

	3
	Internal Rate of Return (%)
	36
	42
	44
	40.66

	4
	Payback Period (No. of years)
	4.22
	3.08
	2.60
	3.30


Note: Life period of dairy enterprise was assumed to be 12 years;  Discounted rate of 12 per cent per annum was used

4. Ratio analysis for dairy enterprise in the study area
The ratio analysis conducted for dairy enterprises in the study area provides insights into the efficiency, profitability, liquidity, financial strength, fixed asset utilization and solvency of the operations across small, medium and large dairy units. The results, as presented in Table 4, highlight important financial metrics that contribute to understanding the economic health of the dairy enterprises.

Efficiency ratios such as the operating ratio and gross ratio reveal that operational efficiency improves with enterprise size. The operating ratio decreases from 0.69 in small units to 0.61 in large units, while the gross ratio follows a similar trend, dropping from 0.81 to 0.74. This suggests better cost control and higher returns in larger units, which is consistent with the findings of Shobha et al. (2020), who noted that medium and large-scale dairy farmers in Karnataka achieved higher efficiency due to better resource utilization and management practices.

Profitability indicators show a marked improvement with enterprise size. The net profit to total assets ratio increases from 0.117 in small units to 0.153 in large units, and the net profit ratio rises from 0.19 to 0.26. These trends indicate enhanced financial viability and better asset utilization in larger enterprises. Similar results were reported by Kumar et al. (2021) in their study on dairy farms in Haryana, where they found that larger farms generated higher net returns per litre of milk due to economies of scale, better feed conversion and access to markets. Liquidity, as indicated by the current ratio, remains stable across all unit sizes, showing that dairy enterprises are generally capable of meeting their short-term financial obligations, regardless of size.

In terms of financial strength, there is a clear increase in net worth and the net capital ratio as unit size increases. Net worth rises significantly from ₹1,18,736 in small units to ₹7,16,269 in large units, which reflects stronger equity positions in larger enterprises. These findings align with the study by Perumal (2015), who observed that commercial dairy farms in Tamil Nadu accumulated greater net worth due to sustained profitability and reinvestment of earnings. Fixed asset ratios show that a larger proportion of total assets are allocated to fixed investments in medium and large units, indicating capital-intensive operations. However, the sales-to-fixed asset ratio declines slightly, suggesting that revenue generation per unit of fixed investment may decrease with scale, possibly due to underutilized capacity in some larger units.

Lastly, solvency ratios improve as the size of the dairy unit increases, with the total debt ratio falling from 0.50 in small units to 0.44 in large units. This decrease in financial leverage indicates lower dependence on borrowed funds in larger enterprises, contributing to their financial sustainability. Overall, the analysis suggests that larger dairy enterprises enjoy better profitability, financial strength, and solvency, thereby supporting the notion that scale plays a crucial role in the financial health of dairy farming. These results are in agreement with various Indian studies, which consistently highlight that scaling up operations leads to improved economic outcomes in the dairy sector (Shobha et al., 2020; Kumar et al., 2021; Perumal, 2015).

Table 4: Ratio analysis for dairy enterprises in the study area
	Sl. No.
	Particulars
	Category of dairy units
	Overall (n=7)

	
	
	Small (n=3)
	Medium (n=7)
	Large (n=12)
	

	1
	Efficiency ratios

	a.
	Operating ratio
	0.69
	0.64
	0.62
	0.63

	b.
	Gross ratio
	0.81
	0.75
	0.74
	0.75

	2
	  Profitability ratios

	a.
	Net profit to total
assets ratio
	0.117
	0.147
	0.151
	0.146

	b.
	Net profit ratio
	0.19
	0.25
	0.26
	0.25

	3.
	 Liquidity ratios

	a.
	Current ratio
	1.24
	1.32
	1.35
	1.33

	4.
	Test of financial strength

	a.
	Net worth
	1,18,736
	3,10,460
	6,94,420
	3,79,840

	b.
	Net capital ratio
	2.01
	2.19
	2.29
	2.23

	5.
	Fixed asset ratio

	a.
	Fixed asset to total
asset ratio
	0.38
	0.60
	0.59
	0.60

	b.
	Sales to fixed
assets ratio
	1.60
	1.52
	1.44
	1.48

	6.
	 Solvency ratios

	a.
	Total debt ratio
	0.50
	0.46
	0.44
	0.45


CONCLUSION
The study concludes that profitability, efficiency and financial viability of dairy enterprises improve significantly with an increase in herd size. Large dairy units benefit from economies of scale, optimized feed management, and lower per-unit costs, resulting in higher net returns and better investment feasibility. While small and medium units are also financially viable, their margins are comparatively lower, highlighting the need for targeted support. Based on the findings, several policy measures can be recommended. Facilitating access to affordable credit and subsidies can help small and medium farmers to scale up their operations. Promoting the bulk procurement and subsidized distribution of quality feed can help reduce variable costs. Investment in shared infrastructure for milk processing, storage and transportation would improve operational efficiency. Training programs focused on cost-effective practices and herd management can enhance productivity. Strengthening farmer cooperatives and digital market platforms will improve price realization. These measures can collectively enhance the sustainability and profitability of India’s dairy sector.
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