


Cost and Profitability Analysis of Mango Cultivation: Evidence from South Konkan Region of Maharashtra, India

ABSTRACT
Mango cultivation plays a significant role in the horticultural economy of Konkan region of Maharashtra and provides an important source of livelihood for farmers. The present study examines the cost structure and profitability of mango cultivation in the South Konkan region, comprising Ratnagiri and Sindhudurg districts. A multistage sampling design was adopted to select 120 mango growers from six tahsils and twelve villages. Primary data were collected through personal interviews using a structured and pre-tested interview schedule during the agricultural year 2023–24. Standard cost concept, namely Cost-A, Cost-B, and Cost-C, was employed to estimate the cost of cultivation and profitability. The results indicated that the total cost of cultivation (Cost-C) was ₹2,29,781 per hectare in Ratnagiri and ₹2,31,953 per hectare in Sindhudurg, with a regional average of ₹2,30,837 per hectare. Hired human labour, rental value of land, and amortization cost constituted the major components of total production cost. The average yield was 31.83 quintals per hectare, generating gross returns of ₹4,09,986 per hectare. The benefit-cost ratio over Cost-C was 1.78, indicating that mango cultivation in the South Konkan region is economically viable, with relatively higher profitability observed in Sindhudurg district.
Keywords: Mango cultivation; Cost of cultivation; Profitability analysis; Benefit-cost ratio; South Konkan region
1. INTRODUCTION
Konkan region of Maharashtra, often referred to as the “Fruit Bowl of Maharashtra,” possesses favourable agro-climatic conditions for horticultural crops, with nearly 94 per cent of its fruit-growing area devoted to mango, cashew, coconut, and sapota (Thorat et al., 2016). Among these crops, mango plays a significant role in the regional horticultural economy and contributes substantially to farmers’ livelihoods. The spatial distribution of fruit crops indicates that mango cultivation is largely concentrated in Ratnagiri district, whereas cashew dominates in Sindhudurg district, followed by mango and other fruit crops (Bhattacharyya et al., 2021).
Mango (Mangifera indica L.), belonging to the family Anacardiaceae, is one of the most important tropical fruit crops cultivated worldwide and is widely regarded as the “King of Fruits.” The crop is believed to have originated in Southeast Asia, particularly in the Indo-Burma region and the Himalayan foothills. In coastal Maharashtra, Alphonso is the predominant cultivar, occupying more than 95 per cent of the mango-growing area. This variety is highly valued for its superior flavour, fibreless pulp, ideal sugar–acid balance, and excellent ripening quality (Haldankar et al., 2020). Owing to these characteristics, the Alphonso mango has gained considerable recognition in domestic as well as international markets and plays a vital role in the income generation of farmers in the Konkan region.
Globally, mango production (including mangosteens and guavas) reached about 61 million metric tonnes in 2023, with India contributing more than 43 per cent of total production, followed by China and Indonesia. Within India, the major mango-producing states include Uttar Pradesh, Andhra Pradesh, Telangana, Karnataka, Bihar, Gujarat, and Maharashtra. Konkan region of Maharashtra is particularly renowned for the commercial cultivation of Alphonso mango and constitutes one of the largest mango belts in the country (Burondkar et al., 2018).
In India, mango is cultivated on about 2,316.80 thousand hectares with a production of 20,386.00 thousand metric tonnes, resulting in a productivity of 8.80 MT per hectare (Horticultural Statistics at a Glance, 2021). In Maharashtra, mango occupies an area of 164.25 thousand hectares with a production of 413.80 thousand metric tonnes. Within Konkan region, mango is cultivated on approximately 126.41 thousand hectares, producing 211.43 thousand metric tonnes. Ratnagiri and Sindhudurg districts together account for nearly 76 per cent of the total mango area in Konkan region (Divisional Joint Directorate of Agriculture, Konkan Division, Thane, 2022–23).
India is also a major exporter of fresh mangoes in the global market. During 2024–25, the country exported about 29,938.40 metric tonnes of fresh mangoes valued at approximately USD 56.50 million. The major export destinations included the United Arab Emirates, the United States, the United Kingdom, Kuwait, and Qatar (APEDA, 2024-25).
Despite the economic importance of mango in Konkan region, empirical evidence on the farm-level cost structure and profitability of mango cultivation remains limited. A comprehensive assessment of the cost of cultivation and economic viability of mango production is therefore essential for understanding its profitability and improving farmers’ income. Accordingly, the present study aims to assess the cost of cultivation and economic viability of mango production in South Konkan region of Maharashtra.
2. METHODOLOGY
A multistage sampling design was employed for the present study. In the first stage, South Konkan region of Maharashtra was purposively selected owing to its prominence in mango cultivation. The region comprises two districts, Ratnagiri and Sindhudurg, both of which were included in the study. In the second stage, three tahsils were randomly selected from each district. Accordingly, Dapoli, Rajapur and Ratnagiri tahsils were selected from Ratnagiri district, while Deogad, Vaibhavwadi and Vengurla tahsils were selected from Sindhudurg district. In the third stage, two villages were randomly selected from each selected tahsil. The villages selected from Ratnagiri district were Anjarle and Kelshi (Dapoli tahsil), Adivare and Rajapur (Rajapur tahsil), and Panwal and Pawas (Ratnagiri tahsil). From Sindhudurg district, the selected villages were Kunkeshwar and Shirgaon (Deogad tahsil), Lore and Vaibhavwadi (Vaibhavwadi tahsil), and Math and Tulas (Vengurla tahsil). In the final stage, ten mango-growing farmers were randomly selected from each village, resulting in a total sample of 120 respondents, comprising 60 farmers each from Ratnagiri and Sindhudurg districts. Primary data were collected through personal interviews using a structured and pre-tested interview schedule during the agricultural year 2023–24.
Analytical Framework
Standard cost concept was employed to estimate the cost and returns associated with mango cultivation. The cost measures used in the study are described below.
Cost-A:
Cost-A includes all actual paid-out cost incurred by the owner cultivator in cash and kind for mango production.
Cost-B: 
Cost-B = Cost-A + Interest on fixed capital + Rental value of owned land 
Cost-C:
Cost-C = Cost-B + Imputed value of family labour and supervision charges. 
Cost-C was considered as the total cost of cultivation for estimating profitability.
Cost of cultivation per quintal:
The per quintal cost of cultivation was computed using the following formula:

Benefit Cost ratio (B:C ratio):
	The profitability of mango cultivation was assessed using the benefit cost ratio, calculated as:

Gross returns were obtained by multiplying the total output with the prevailing market price of mango during the study period.
3. RESULTS AND DISCUSSION
Understanding the cost structure of mango cultivation is essential for evaluating the economic feasibility and profitability of orchard systems in the South Konkan region. Accordingly, a per-hectare cost analysis for Ratnagiri and Sindhudurg districts was undertaken using the Cost-A, Cost-B and Cost-C frameworks, which capture variable, fixed and imputed cost. The detailed cost composition and inter-district variations are presented in Tables 1 to 3.
Cost of mango cultivation in Ratnagiri district
Table 1 presents the per-hectare cost of mango cultivation in Ratnagiri district. The overall cost of cultivation (Cost-C) was estimated at ₹2,29,781 per hectare, while Cost-A and Cost-B amounted to ₹95,932 and ₹2,00,124, respectively. Among the various cost components, hired human labour emerged as the dominant expenditure item, accounting for ₹45,123 (19.64%) of the total cost, indicating the labour-intensive nature of mango cultivation. The rental value of land (₹65,093; 28.33%) and amortization cost (₹38,609; 16.80%) also represented substantial shares of the total production cost, reflecting the importance of land and establishment expenses in perennial orchard systems. Among input-related expenditures, insecticides accounted for ₹12,882 (5.61%), followed by growth regulators ₹8,831 (3.84%) and insurance premium ₹4,982 (2.17%), highlighting the importance of plant protection and risk mitigation measures in mango orchards. The average yield was 31.01 quintals per hectare, generating gross returns of ₹3,91,098 per hectare. The cost of production was estimated at ₹7,410 per quintal, indicating that mango cultivation in Ratnagiri district is economically viable and profitable.
Cost of mango cultivation in Sindhudurg district
The per hectare cost of mango cultivation in Sindhudurg district is summarized in Table 2. The estimated total cost of cultivation (Cost-C) was ₹2,31,953 per hectare, while Cost-A and Cost-B were ₹78,384 and ₹1,88,960, respectively. The rental value of land constituted the largest cost component, accounting for ₹71,454 (30.81%) of the total cost. This was followed by amortization cost ₹38,609 (16.65%), family human labour ₹35,674 (15.38%), and hired human labour ₹31,331 (13.51%), indicating the predominance of land and labour inputs in mango production. Other important expenditures included insecticides ₹10,711 (4.62%), growth regulators ₹7,937 (3.42%), and insurance premium ₹5,309 (2.29%). This cost underlines the role of crop protection and management practices in sustaining orchard productivity. The average yield was 32.65 quintals per hectare, generating gross returns of ₹4,29,315 per hectare. The cost of production was estimated at ₹7,104 per quintal, confirming that mango cultivation in Sindhudurg district is economically profitable.
Cost of mango cultivation in South Konkan region
A consolidated view of the per hectare cost of mango cultivation in South Konkan region is presented in Table 3. The regional average Cost-C was estimated at ₹2,30,837 per hectare, while Cost-A and Cost-B were ₹87,203 and ₹1,94,551, respectively. Among the major cost components, hired human labour accounted for ₹38,268 (16.58%), reflecting the labour-intensive nature of orchard operations. The rental value of land (₹68,237; 29.56%), amortization cost (₹38,609; 16.73%), and family human labour (₹28,133; 12.19%) also constituted substantial portions of the total cost, indicating the predominance of land, labour, and establishment expenses in mango production. Other notable expenditures included insecticides ₹11,797 (5.11%), growth regulators ₹8,384 (3.63%), and insurance premium ₹5,146 (2.23%). The regional average yield was 31.83 quintals per hectare, generating gross returns of ₹4,09,986 per hectare, with a cost of production of ₹7,252 per quintal. These results indicate that mango cultivation in the South Konkan region is economically viable and profitable.
Profitability analysis of mango cultivation
Following the estimation of production cost, a profitability analysis was undertaken to evaluate the economic performance of mango cultivation in South Konkan region. Gross returns, net returns, and benefit cost (B:C) ratios were computed under Cost-A, Cost-B, and Cost-C frameworks. The comparative profitability across Ratnagiri, Sindhudurg, and the regional average is presented in Table 4.
The average yield was 31.01 quintals per hectare in Ratnagiri and 32.65 quintals per hectare in Sindhudurg, with a regional mean of 31.83 quintals per hectare. Sindhudurg thus recorded a higher productivity by 1.64 quintals per hectare, reflecting relatively favourable agro-climatic conditions and efficient orchard management practices. Correspondingly, gross returns were highest in Sindhudurg (₹4,29,315), followed by Ratnagiri (₹3,91,098), while the regional average stood at ₹4,09,986, demonstrating the positive relationship between productivity and farm income. Production costs varied across districts. Cost-A was ₹95,932 in Ratnagiri and ₹78,384 in Sindhudurg, while Cost-B amounted to ₹2,00,124 and ₹1,88,960, respectively. Under Cost-C, the overall cultivation cost was ₹2,29,781 in Ratnagiri and ₹2,31,953 in Sindhudurg, with the regional mean estimated at ₹2,30,837. 
Net returns followed a similar trend, remaining higher in Sindhudurg across all cost concepts. Over Cost-A, net returns were ₹2,95,166 in Ratnagiri and ₹3,50,931 in Sindhudurg, with a regional average of ₹3,22,783. Over Cost-B, the returns were ₹1,90,974 and ₹2,40,355, respectively, while under Cost-C, they stood at ₹1,61,317 and ₹1,97,362, with the regional mean estimated at ₹1,79,149. The benefit-cost ratio further highlighted Sindhudurg’s economic advantage. Over Cost-A, the ratio was 4.08 in Ratnagiri and 5.48 in Sindhudurg, with a regional average of 4.70. Over Cost-B, the ratios were 1.95 and 2.27, respectively, while under Cost-C, the ratios were 1.70 in Ratnagiri and 1.85 in Sindhudurg, with a regional mean of 1.78. Overall, the profitability indicators suggest that mango cultivation is economically viable in South Konkan region, with relatively higher returns observed in Sindhudurg district.





Table 1 Per hectare cost of mango cultivation in Ratnagiri district
	Sr. No.
	ITEM
	Unit
	Input/ha
	Cost / Unit of input
	Total Cost Per ha
	% to Cost- C

	1
	Hired Human Labour   
	Male
	Days
	74.03
	512
	37903
	16.50

	
	
	Female
	Days
	28.65
	252
	7220
	3.14

	
	Total
	
	
	102.68
	764
	45123
	19.64

	2
	Manures
	
	Qtl.
	5.07
	338
	1714
	0.75

	3
	Fertilizer
	Urea
	Kg.
	325.56
	6
	1953
	0.85

	
	
	SSP
	Kg.
	295.56
	13
	3842
	1.67

	
	
	MOP
	Kg.
	290.91
	36
	10473
	4.56

	
	Total
	
	
	912.03
	54
	16268
	7.08

	4
	Insecticide (Plant Protection)
	(Rs.)
	
	
	
	12882
	5.61

	5
	Insurance Premium
	(Rs.)
	
	
	
	4982
	2.17

	6
	Growth Regulator
	(Rs.)
	
	
	
	8831
	3.84

	7
	Input cost
	(Rs.)
	
	
	
	89800
	39.08

	8
	Interest on working Capital @ 6%
	(Rs.)
	
	
	
	5388
	2.34

	9
	Depreciation 
	(Rs.)
	
	
	
	654
	0.28

	10
	Land Revenue 
	(Rs.)
	
	
	
	90
	0.04

	11
	COST-A
	(Rs.)
	
	
	
	95932
	41.75

	12
	Int. on Fix.Cap. @ 10%
	(Rs.)
	
	
	
	490
	0.21

	13
	Rental Value of Land
	(Rs.)
	
	
	
	65093
	28.33

	14
	Amortization Cost
	(Rs.)
	
	
	
	38609
	16.80

	15
	COST-B 
	(Rs.)
	
	
	
	200124
	87.09

	16
	Family Human Labour 
	Male
	Days
	31.79
	509
	16181
	7.04

	
	
	Female
	Days
	17.7
	254
	4496
	1.96

	
	Total
	
	
	49.49
	763
	20677
	9.00

	17
	Supervision charges (10% of input cost) 
	(Rs.)
	
	
	
	8980
	3.91

	18
	Cost-C 
	(Rs.)
	
	
	
	229781
	100.00

	19
	Yield per hectare
	(Qtl.)
	
	31.01
	12612
	391098
	

	20
	Per quintal cost of Prod.
	(Rs.)
	
	
	
	7410
	







Table 2 Per hectare cost of mango cultivation in Sindhudurg district
	Sr. No.
	ITEM
	Unit
	Input/ha
	Cost / Unit of input
	Total Cost Per ha
	% to Cost-C

	1
	Hired Human Labour   
	Male
	Days
	48.29
	518
	25014
	10.78

	
	
	Female
	Days
	24.77
	255
	6316
	2.72

	
	Total
	
	
	73.06
	773
	31331
	13.51

	2
	Manures
	
	Qtl.
	5.05
	404
	2040
	0.88

	3
	Fertilizer
	Urea
	Kg.
	338.37
	6
	2030
	0.88

	
	
	SSP
	Kg.
	298.71
	12
	3585
	1.55

	
	
	MOP
	Kg.
	292.65
	35
	10243
	4.42

	
	Total
	
	
	929.73
	54
	15857
	6.84

	4
	Insecticide (Plant Protection)
	(Rs.)
	
	
	
	10711
	4.62

	5
	Insurance Premium
	(Rs.)
	
	
	
	5309
	2.29

	6
	Growth Regulator
	(Rs.)
	
	
	
	7937
	3.42

	7
	Input cost
	(Rs.)
	
	
	
	73186
	31.55

	8
	Interest on working Capital @ 6%
	(Rs.)
	
	
	
	4391
	1.89

	9
	Depreciation 
	(Rs.)
	
	
	
	709
	0.31

	10
	Land Revenue 
	(Rs.)
	
	
	
	98
	0.04

	11
	COST-A
	(Rs.)
	
	
	
	78384
	33.79

	12
	Int. on Fix.Cap. @ 10%
	(Rs.)
	
	
	
	512
	0.22

	13
	Rental Value of Land
	(Rs.)
	
	
	
	71454
	30.81

	14
	Amortization Cost
	(Rs.)
	
	
	
	38609
	16.65

	15
	COST-B 
	(Rs.)
	
	
	
	188960
	81.46

	16
	Family Human Labour 
	Male
	Days
	56.72
	515
	29211
	12.59

	
	
	Female
	Days
	25.15
	257
	6464
	2.79

	
	Total
	
	
	81.87
	773
	35674
	15.38

	17
	Supervision charges (10% of input cost) 
	(Rs.)
	
	
	
	7319
	3.16

	18
	Cost-C  
	(Rs.)
	
	
	
	231953
	100.00

	19
	Yield per hectare
	(Qtl.)
	
	32.65
	13149
	429315
	

	20
	Per quintal cost of Prod.
	(Rs.)
	
	
	
	7104
	








Table 3 Per hectare cost of mango cultivation in South Konkan region
	Sr. No.
	ITEM
	Unit
	Input/ha
	Cost / Unit of input
	Total Cost Per ha
	% to Cost-C

	1
	Hired Human Labour   
	Male
	Days
	61.16
	515
	31497
	13.64

	
	
	Female
	Days
	26.71
	254
	6771
	2.93

	
	Total
	
	
	87.87
	769
	38268
	16.58

	2
	Manures
	
	Qtl.
	5.06
	371
	1877
	0.81

	3
	Fertilizer
	Urea
	Kg.
	331.97
	6
	1992
	0.86

	
	
	SSP
	Kg.
	297.14
	13
	3714
	1.61

	
	
	MOP
	Kg.
	291.78
	36
	10358
	4.49

	
	Total
	
	
	920.88
	54
	16064
	6.96

	4
	Insecticide (Plant Protection)
	(Rs.)
	
	
	
	11797
	5.11

	5
	Insurance Premium
	(Rs.)
	
	
	
	5146
	2.23

	6
	Growth Regulator
	(Rs.)
	
	
	
	8384
	3.63

	7
	Input cost
	(Rs.)
	
	
	
	81536
	35.32

	8
	Interest on working Capital @ 6%
	(Rs.)
	
	
	
	4892
	2.12

	9
	Depreciation 
	(Rs.)
	
	
	
	682
	0.30

	10
	Land Revenue 
	(Rs.)
	
	
	
	94
	0.04

	11
	COST-A 
	(Rs.)
	
	
	
	87203
	37.78

	12
	Int. on Fix.Cap. @ 10%
	(Rs.)
	
	
	
	501
	0.22

	13
	Rental Value of Land
	(Rs.)
	
	
	
	68237
	29.56

	14
	Amortization Cost
	(Rs.)
	
	
	
	38609
	16.73

	15
	COST-B 
	(Rs.)
	
	
	
	194551
	84.28

	16
	Family Human Labour 
	Male
	Days
	44.26
	512
	22659
	9.82

	
	
	Female
	Days
	21.43
	256
	5474
	2.37

	
	Total
	
	
	65.68
	768
	28133
	12.19

	17
	Supervision charges (10% of input cost) 
	(Rs.)
	
	
	
	8154
	3.53

	18
	Cost-C  
	(Rs.)
	
	
	
	230837
	100.00

	19
	Yield per hectare
	(Qtl.)
	
	31.83
	12881
	409986
	

	20
	Per quintal cost of Prod.
	(Rs.)
	
	
	
	7252
	








Table 4 Profitability analysis of mango cultivation
	Sr. No.
	Particulars
	Ratnagiri
	Sindhudurg
	South Konkan region

	1
	Production (qtl/ha)
	31.01
	32.65
	31.83

	2
	Gross returns/ha (Rs.)
	391098
	429315
	409986

	3
	Per hectare total cost (Rs.)

	
	Cost-A
	95932
	78384
	87203

	
	Cost-B
	200124
	188960
	194551

	
	Cost-C
	229781
	231953
	230837

	4
	Per hectare net returns (Rs.)

	
	Cost-A
	295166
	350931
	322783

	
	Cost-B
	190974
	240355
	215435

	
	Cost-C
	161317
	197362
	179149

	5
	Benefit Cost ratio

	
	Cost-A
	4.08
	5.48
	4.70

	
	Cost-B
	1.95
	2.27
	2.11

	
	Cost-C
	1.70
	1.85
	1.78


4. CONCLUSION
This study analysed the cost structure and profitability of mango cultivation in South Konkan region of Maharashtra using farm-level data from Ratnagiri and Sindhudurg districts. The findings revealed that the average total cost of cultivation (Cost-C) was ₹2,30,837 per hectare, with hired human labour, rental value of land, and amortization cost emerging as the dominant components of the overall cost structure. These results indicate that mango cultivation in the region is both labour-intensive and capital-intensive in nature.
The average yield of mango was estimated at 31.83 quintals per hectare, generating gross returns of ₹4,09,986 per hectare. The benefit-cost ratio over Cost-C was 1.78, demonstrating the economic viability of mango cultivation in the South Konkan region. Comparative analysis further showed that Sindhudurg district recorded higher productivity, gross returns, and net returns than Ratnagiri district, suggesting relatively favourable agro-climatic conditions and efficient orchard management practices.
[bookmark: _GoBack]Overall, the study confirms that mango cultivation constitutes a profitable horticultural enterprise in the region. Strengthening orchard management practices, improving access to quality inputs, and enhancing market linkages could further increase farm income and support the sustainable development of mango cultivation in the South Konkan region of Maharashtra.
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