


COST BENEFIT ANALYSIS OF OIL PALM CULTIVATION IN ANDHRA PRADESH, INDIA


ABSTRACT
Palm oil has the potential to meet India’s demand for oils and fats without putting excessive pressure on the earth's limited land and energy resources. The study was conducted in 2024 to examine the costs and returns of oil palm cultivation in Andhra Pradesh. As a perennial crop, oil palm offers a stable and continuous source of oil production, emphasizing the importance of large-scale cultivation for achieving self-sufficiency in edible oils. With its potential to meet India’s oil demands without exerting excessive pressure on limited land and energy resources, palm oil presents a promising solution for the country’s oil needs. Keeping this in mind it is felt necessary to work on the economic aspects of oil palm production in Krishna district of Andhra Pradesh as it has considerable area under oil palm. The total commercial cost of cultivating one hectare of oil palm over its 25-year lifespan amounted to Rs. 38,31,219.17. During this period, the gross income earned by oil palm growers was Rs. 72,75,520.00 per hectare. Consequently, the net income for the farmers was Rs.34,44,300.83. The net present value was Rs. 3,24,046.9 at a 10 percent discount rate and negative of  Rs. 7,503.1 at a 27 percent discount rate and the findings indicate that oil palm is a highly profitable crop for farmers, as shown by the favorable costs and returns analysis. The high positive net present value, a benefit-cost ratio of 1.54, an internal rate of return of 25.064 per cent suggest that investing in oil palm orchards is financially viable and profitable. The study implicates on the need for policies to encourage oil palm cultivation as a potential oilseed and commercial crop. 
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INTRODUCTION
[bookmark: _GoBack]	India plays a major role in global oilseed production, being the second-largest producer of groundnuts after China and the third-largest producer of rapeseed after China and Canada. Among all known oil-yielding crops, oil palm stands out, producing 4-6 tonnes of oil per hectare, compared to less than 1 tonne per hectare from other edible oil crops (Noormahayu et al., 2009). The oil palm (Elaeis guineensis) is a long-lived crop that yields 4-6 tonnes of crude palm oil per hectare each year, starting from its fourth year and continuing for up to 25 years. In comparison, other oilseed crops produce less than 1 tonne per hectare. As the most widely produced vegetable oil in the world, palm oil is mainly grown in Indonesia and Malaysia, which together contribute 85per cent of the global supply (Salman et al., 2017; Sharvini et al., 2022).
	Palm oil has the potential to meet India’s demand for oils and fats without putting excessive pressure on the earth's limited land and energy resources. Among the states, Andhra Pradesh and Karnataka have the largest areas dedicated to oil palm cultivation (Reddy et al., 2022; Sumarga & Hein, 2016; Gabdo & Abdlatif, 2013). In Andhra Pradesh, Krishna District is particularly notable for its significant involvement in oil palm cultivation. Given the considerable area under oil palm in this district, it is important to explore the economic aspects of oil palm production.

  METHODOLOGY
 	Krishna district was chosen for the study due to its significant oil palm cultivation, covering 16,930 hectares and ranking in the top 5 in Andhra Pradesh. The study presents detailed insights into the investment needed to establish oil palm orchards, the cost structure involved, returns on investment, and the overall economic feasibility of oil palm cultivation. The study selected the top 4 mandals with the largest oil palm areas and, within these, the top village from each mandal based on area under cultivation. A list of oil palm growers from these villages was compiled, and 120 farmers were randomly selected. Primary data on oil palm production were collected through personal interviews with a structured schedule. The data were analyzed using tabular methods to determine costs and returns, with discounted measures including Net Present Worth, Benefit-Cost Ratio, and Internal Rate of Return. 

Net Present Worth (NPW)
It is sometimes referred to as net present value. It is the present worth of the incremental net benefits or incremental cash flow stream. The selection criterion of the project depends on the positive value of the net present worth when discounted at the opportunity cost of the capital.
Net present worth of the project (NPW) is estimated using the following formula.
                                [image: ] 


Where
Bj = Benefits in jth year, Cj = Costs in jth year
i = Discount rate, n = Number of years

Benefit-cost Ratio (BCR)
This ratio compares the present worth of costs with present worth of benefits. The common procedure of selecting the project is to choose the projects having the B.C ratio of more than one, discounted at opportunity cost of capital. This ratio was arrived by using the following formula.
                 [image: ]
                                                        
Internal Rate of Return (IRR):
It represents the average earning capacity of an investment over the economic life period of the project. It is that discount rate which just makes the net present worth of cash flow equal to zero.
Internal rate of Return = Lower discount rate + Difference between higher and lower discount rates * {Net present worth at lower discount rate / Absolute difference between present worth’s at two discount rates}.
When the calculated IRR is greater than the market rate of interest, then the investment is considered viable.
RESULTS AND DISCUSSION
COST STRUCTURE OF OIL PALM ORCHARDS
	Oil palm is a long-lasting oil seed crop that can be profitably grown for about 25 years once it is fully established. The orchard requires approximately 3 years to reach maturity, with economic yields beginning in the fourth year. During the pre-bearing period, the expenses are classified as establishment costs. These costs encompass land preparation, pit digging, purchasing plant material, planting, and other related activities. Maintenance costs, in contrast, cover ongoing expenditures for manuring, fertilization, plant protection, weeding, surveillance, and harvesting.  Evaluating the costs and returns of oil palm cultivation helps farmers optimize their profits by implementing efficient resource management strategies. The total costs are divided into two categories: variable costs and fixed costs. Variable costs cover expenses associated with labor for cultural operations and material inputs like plant material, manures, fertilizers, and plant protection chemicals. Fixed costs, on the other hand, include depreciation of assets, interest on fixed capital, rental value of owned land, land revenue, and the annual portion of establishment costs.
Cost of Cultivation of Oil palm during pre-bearing period (1-3 years)
	The table below presents the per-hectare expenses incurred during the pre-bearing period (1-3 years) for establishing oil palm orchards.
	The total costs during the pre-bearing period (years 1-3) amounted to Rs. 2,07,248.77. Of this total, Rs. 1,28,559, or 62.03%, were variable costs, while Rs. 78,689.625, or 37.96%, were fixed costs.
The total expenditure for establishing one hectare of oil palm in the first year was Rs. 73,941.86. Of this amount, Rs. 48,145.99 (65.11%) was allocated to variable costs, while Rs. 25,795.88 (34.88%) was designated for fixed costs. Within the variable costs, human labor was the most significant expense, totaling Rs. 20,026.80, which represents 27.72% of the total first-year costs. The cultivation of oil palm heavily relies on labor due to the need for specialized operations, such as planting, which must be performed by dedicated teams.
Following human labor, the major variable costs include land preparation and leveling, which amounted to Rs. 8,743.30. This is followed by manures at Rs. 7,756, plant material at Rs. 5,180, miscellaneous charges at Rs. 2,060, chemicals at Rs. 1,565.12, and fertilizers at Rs. 963.20.
Among the fixed costs, the largest expense was the rental value of owned land, totaling Rs. 20,500 (27.72%). This was followed by interest on fixed capital at Rs. 2,020.88 (2.73%) and depreciation charges amounting to Rs. 3,275 (4.42%).
Among the fixed costs, rental value of owned land formed the major part accounting for 33.13 per cent and 30.37 per cent of the total costs respectively during second and third years. The interest on fixed capital 3.26 % and 2.97 %and depreciation charges 5.29 % and 4.58 % are  other important items of fixed costs in the order.
The cost of maintaining one hectare of oil palm orchard during the remaining years of the pre-bearing period was Rs. 61,866.32 in the second year and Rs. 71,441 in the third year. On average, the total variable costs for these years were Rs. 36,070 (58.30%) and Rs. 44,343 (62.06%) of the overall expenses, respectively. Among these variable costs, manure was the largest expense, amounting to Rs. 15,906.80 in the second year and Rs. 24,379 in the third year. Labor costs were Rs. 14,520 in both years, while plant protection chemicals and fertilizers each cost Rs. 1,565.12 and Rs. 963, respectively, during both year
ESTABLISHMENT EXPENSES
TABLE 1. Expenses of Cultivation of Oil palm during pre-bearing period (1-3 years)

	ESTABLISHMENT EXPENSES
	 
	 
	 
	 

	Particulars/Years
	1
	2
	3
	 Total

	Operational costs
	 
	 
	 
	 

	Land prepartion and levelling
	8743.3
(11.82)

	 
	 
	 

	Plant materials(inc.10% 2nd year)
	5,180
(7.00)
	518.00
(0.83)
	 
	 

	Farm yard manure
	7,756
(10.48)
	15,906.80
(25.711)
	24,379
(34.12)
	 

	Fertilisers
	963.2
(1.30)
	963.2
(1.55)
	963.2
(1.34)
	 

	Plant Protection Chemicals
	1,565.12
(2.11)
	1,565.12
(2.52)
	1,565.12
(2.19)
	 

	Harvesting Charges 
	0
	0
	0
	 

	Miscellaneous charges
	2,060
(2.78)
	1,210
(1.95)
	1,210
(1.69))
	 

	Total Labour cost
	20,026.80
(27.08)
	14,520
(23.46)
	14,520
(20.32)
	 

	Interst on working capital
	1,851.77
(2.50)
	1,387.32
(2.24)
	1,705.49
(2.38)
	 

	Total variable cost (i)
	48145.99
(65.11)
	36,070.44
(58.30)
	44,343
(62.06)
	128559.14
(62.03)

	FIXED COSTS
	 
	 
	 
	 

	Depreciation
	3275
(4.42)
	3275
(5.29)
	3275
(4.58)
	 

	Rental Value of Owned land
	20,500
(27.72)
	20,500
(33.13)
	21,700
(30.37)
	 

	Interst on fixed capital* (including on interest
capitalised ) 
	2020.875
(2.73)
	2020.875
(3.26)
	2122.875
(2.97)
	 

	Total Fixed costs (ii) 
	25795.88
(34.88)   
	25795.875
(41.69)
	27097.875
(37.92)
	78689.625
(37.96)

	Total Cost
	73941.86
(100.00)
	61,866.32
(100.00)
	71,441
(100.00)
	 

	Total establishment cost
	 
	 
	 
	207248.77
(100.00)




	Table 2 illustrates the cost of cultivating oil palm per hectare from the 4th to the 25th year. From the 8th year onward, both the yield and associated costs stabilize and remain constant.
	The data shows that the total cost per hectare increased from Rs. 1,27,288.30 in the 4th year to Rs. 1,68,810.70 in the 11th year, after which it remained unchanged for the remainder of the orchard's lifespan. Variable costs rose from Rs. 96,609.88 in the 4th year to Rs. 1,68,810.70 from the 11th year through the 25th year.
	Among the variable costs, fertilizer was the most significant expense, costing Rs. 37,800 from the 4th to the 25th year. Since oil palm is a heavy feeder, it requires a continuous and balanced supply of nutrients starting from the 4th year, with a consistent application. Similar patterns were observed for other variable costs such as interest on working capital, farm yard manure, harvesting charges, and pesticides during the bearing period.
	Regarding fixed costs, the rental value of owned land was the largest expense and remained constant from the 8th year onward. It can be concluded that the 4th to 7th years were considered a yield-increasing phase in the economic life of the oil palm orchard, necessitating greater use of all inputs.
	Overall, the total costs for cultivating oil palm from the 4th to the 25th year amounted to Rs. 53,70,454 per hectare, with variable costs at Rs. 25,04,196 and fixed costs at Rs. 28,66,259.
TABLE 2. Cost Structure on Oil Palm Orchards during Bearing Period (4-25 years)

	Variable  costs
	 
	 
	 
	 

	Particulars/years 
	4
	5
	6
	7

	Farm yard manure
	24379
(19.15)
	24379
(16.18)
	24379
(15.95)
	24379
(15.19)

	Fertilizers
	37800
(29.69)
	37800
(25.10)
	37800
(24.73)
	37800
(23.56)

	Plant protection Chemicals
	3565.12
(2.80)
	3565.12
 (2.36)
	3565.12
(2.33)
	3565.12
(2.22)

	Harvesting Charges 
	7,140
(5.60)
	11900
(7.90)
	14025
(9.17)
	16150
(10.06)

	Miscellaneous charges
	1210
(0.95)
	1210
 (0.80)
	1210
(0.79)
	1210
(0.75)

	Total labour cost
	18,800
(14.76)
	20800
(13.81)
	20800
 (13.6)
	20800
(12.96)

	Interest on working capital
	3715.765
(2.91)
	3986.1648
(2.64)
	4071.165
(2.66)
	4156.165
(2.59)

	Total variable costs(i)
	96609.88
(75.89)
	103640.285
(68.82)
	105850.3
(69.27)
	108060.3
(67.35)

	Fixed costs
	 
	 
	 
	 

	Depreciation
	3275
(2.57)
	3275
(2.17)
	3275
(2.14)
	3275
(2.04)

	Rental Value of Owned land
	25000
(19.64)
	40000
(26.56)
	40000
(26.177)
	45000
(28.04)

	Interest on Fixed capital
	2403.375
(1.88)
	3678.375
(2.44)
	3678.375
(2.40)
	4103.375
(2.55)

	Total Fixed costs (ii) 
	30678.38
(24.10)
	46953.375
(31.17)
	46953.38
(30.72)
	52378.38
(32.64)

	Total Cost
	127288.3
(100.00)
	150593.66
(100.00)
	152803.7
(100.00)
	160438.7
(100.00)



	Variable  costs
	 
	 
	 
	 
	 

	Particulars/years 
	8
	9
	10
	11 to 25 th year
	Total

	Farm yard manure
	24379
(147.50)
	24379
(14.55)
	24379
24.51
	24379
(14.44)
	 

	Fertilizers
	37800
(22.87)
	37800
(22.56)
	37800
22.50
	37800
(22.39)
	 

	Plant protection Chemicals
	3565.12
(2.157)
	3565.12
(2.12)
	3565.12
2.12
	3565.12
(2.11)
	 

	Harvesting Charges 
	18700
(11.31)
	20825
(12.43)
	21250
12.65
	22100
(13.09)
	 

	Miscellaneous charges
	1210
(0.73)
	1210
(0.72)
	1210
0.72
	1210
(0.71)
	 

	Total labour cost
	22900
(13.85)
	22900
(13.67)
	22900
13.63
	22900
(13.56)
	 

	Interest on working capital
	4342.165
(2.62)
	4427.165
(2.64)
	4444.1648
2.64
	4478.165
(2.65)
	 

	Total variable costs(i)
	112896.3
(68.30)
	115106.3
(68.72)
	115548.2848
(68.80)
	116432.3
(68.97)
	2504196
(46.62)

	Fixed costs
	 
	 
	 
	 
	 

	Depreciation
	3275
(1.98)
	3275
(1.95)
	3275
(1.95)
	3275
(1.94)
	 

	Rental Value of Owned land
	45000
(27.22)
	45000
(26.86)
	45000
(26.79)
	45000
(26.26)
	 

	Interest on Fixed capital
	4103.375
(2.48)
	4103.375
(2.45)
	4103.375
(2.44)
	4103.375
(2.43)
	 

	Total Fixed costs (ii) 
	52378.38
(31.69)
	52378.38
(31.27)
	52378.375
(31.19)
	52378.38
(31.02)
	2866259
(53.37)

	Total Cost
	165274.7
(100.00)
	167484.7
(100.00)
	167926.6598
(100.00)
	168810.7
(100.00)
	5370454
(100.00)



RETURNS FROM OIL PALM ORCHARDS

Returns from Oil Palm Orchards during Pre-Bearing Period (1-3 years)
 	During the early stages of oil palm establishment, there is an opportunity to generate additional income through intercropping. The spaces between oil palm plants, which are left unused during their initial growth phase, can be effectively utilized by planting crops such as vegetables and legumes. These intercrops can provide an additional income stream while the oil palm orchard is maturing. However, some farmers are hesitant to intercrop due to concerns that it might adversely affect the oil palm yield. The table provides data on the per-hectare gross income, total costs, and net income from intercrops during the 1st to 3rd years, as well as from the oil palm during the pre-bearing period.
The gross income from intercrops in oil palm orchards during the pre-bearing period was Rs. 289,990. The total cost of cultivating the orchards during this time amounted to Rs. 390,762.29, which included Rs. 183,513 for intercrops and Rs. 207,248.32 for establishing one hectare of oil palm. As a result, the income generated during the pre-bearing period was not enough to cover these costs, leading to a negative net return of Rs. 100,772.29.
TABLE 3. Returns from Oil Palm Orchards during Pre-Bearing Period (1-3 years)

	S No
	Particulars
	1 st year
	2nd year
	3rd year
	Total

	1
	Gross Income
	 
	 
	 
	

	 
	Intercrops
	93770
	98620
	97600
	289990

	 
	Oil Palm
	 
	 
	 
	 

	 
	Total
	93770
	98620
	97600
	289990

	2
	Total Costs
	 
	 
	 
	 

	 
	Intercrops
	59148
	65130
	59235.97
	183513.97

	 
	Oil Palm
	73941
	61866.32
	71441
	207248.32

	 
	Total
	133089
	126996.32
	130677
	390762.29

	3
	Net income
	 
	 
	 
	 

	 
	Intercrops
	34622
	33490
	38364.03
	106476.03

	 
	Oil Palm
	-73941
	-61866.32
	-71441
	-207248.32

	 
	Total
	-39319
	-28376.32
	-33077
	-100772.29






Returns from Oil Palm Orchards during Bearing Period (4-25 years)
Table 4. indicates that the yield increased from 9.4 tonnes in the 4th year to 20 tonnes in the 7th year. After reaching this peak, the yield stabilized at an average of 27.5 tonnes from the 11th year onward. Correspondingly, the gross income rose from Rs. 1,20,320 in the 4th year to Rs. 2,56,000 in the 7th year. During this yield-increasing phase from the 4th to the 7th year, both yield and gross income grew. Once the yield stabilized from the 11th year, the returns remained relatively constant.


	S.No
	Particulars
	4th  Year
	5th  Year
	6th  Year
	7th  Year

	1
	Yield
	9.4
	15
	17.5
	20

	2
	Gross income
	120320
	192000
	224000
	256000

	3
	Total Costs
	127288.3
	1,50,593.70
	152803.7
	160438.7

	4
	Net Income
	-6968.3
	41,406.30
	71196.3
	95561.3



	8th  Year
	9th  Year
	10th Year
	11 -25th  Year
	Total

	23
	25.5
	26
	27.5
	568.4

	294400
	326400
	332800
	352000
	7275520

	165274.7
	167484.7
	167926.7
	168810.7
	3623971

	129125.3
	158915.3
	164873.3
	183189.3
	3651549



TABLE 4. Costs and Returns from Oil Palm Orchards during its Economic Life Period (4-25 years)

	Table 5 outlines the costs and returns from oil palm orchards over a 25-year economic lifespan. The data reveals that, on average, oil palm growers invested Rs. 35,23,198.71 to cultivate one hectare of oil palm during this period. Starting from the fourth year, the gross income from oil palm fruit bunches reached Rs. 72,75,520.00 per hectare, leading to a net income of Rs. 37,52,321.29 for the growers. Given that these costs and returns are spread over 25 years, the analysis took the time element into account for a comprehensive evaluation.
 TABLE 5. Costs and returns from oil palm orchard during its economic life period ( 25 years)
                        
	S.No
	Particulars
	Value

	1
	Costs
	35,23,198.71

	2
	Gross income
	72,75,520.00

	3
	Net income
	37,52,321.29



     Net returns from intercrops during the pre-bearing period helped cover costs. Fruit production began in the 4th year, with significant yields starting in the 5th year. Total yield over the orchard's life was 568.4 tonnes per hectare. Gross income increased from Rs. 120,320 in the 4th year to Rs. 352,000 in the 11th year, with returns rising from the 4th to 8th year and stabilizing thereafter.( Reddy and Maurya , 2023; Priyanka Parmar and Ganga Devi,2021)
On average, oil palm growers spent Rs. 3,831,219.17 per hectare over the 25-year period. Gross income from oil palm fruit was Rs. 7,275,520.00 per hectare, leading to a net income of Rs. 3,444,300.83.
ECONOMIC VIABILITY OF OIL PALM ORCHARDS
	 To assess the financial viability of investing in oil palm orchards, key project evaluation techinques such as Net present value(NPV), Internal Rate of Returns(IRR),and Benefit –cost Ratio (BCR) were utilized .
	Net present value
	The Net Present Worth (NPW) of an investment reflects the difference between the present value of inflows (returns) and outflows (costs) over the economic life of the oil palm orchard. The financial feasibility analysis showed that the per-hectare NPW was Rs. 3,24,046.92 at a 10 percent discount rate and -Rs. 7,503.10 at a 27 percent discount rate. The positive NPW at the 10 percent discount rate suggests that oil palm cultivation is economically viable.
			Benefit-cost ratio
The benefit-cost ratios were 1.54, 1.5, 1.38, 1.24, 1.11, 1.06 at 10, 12, 16, 20, 25, 27 per cent discount rates respectively. The benefit–cost ratio was more than unity at all the discount rates .Even at a higher discount rate of 27 percent, the Net Present Worth was 1.06, indicating that each rupee invested in the oil palm orchard would generate Rs. 1.04. This confirms the profitability of oil palm cultivation, demonstrating that the investment is economically viable.

TABLE 6. Table Estimates of Economic viability of Oil palm orchard
	S.No
	Particulars
	10%
	12%
	16%
	20%
	25%
	27%

	1
	Net present worth
	3,24,046.92
	2,50,378.54
	1,15,795.54
	42,422
	3,565.99
	-7,503.1

	2
	Benefit cost ratio
	1.54
	1.5
	1.38
	1.24
	1.11
	1.06

	3
	IRR
	25.064
	 
	 
	 
	 
	 




The Net Present Value (NPV) was Rs. 324,046.92 at a 12 percent discount rate and -Rs. 7,503.10 at a 27 percent discount rate. The benefit-cost ratios were 1.54 at 10 percent, 1.50 at 12 percent, 1.38 at 16 percent, 1.24 at 20 percent, 1.11 at 25 percent, and 1.06 at 27 percent. The internal rate of return was 25.064 percent, indicating that investing in oil palm orchards is economically viable.
CONCLUSION
     The study has demonstrated that oil palm cultivation is highly profitable for farmers, based on a comprehensive analysis of costs and returns. The analysis shows that the oil palm crop yields a high positive net present worth, a benefit-cost ratio of 1.54, and an internal rate of return of 25.064 per cent. Similar findings were reported by Paul et al., 2017. Furthermore, the short payback period suggests that investing in an oil palm orchard is both financially sound and profitable. 
      Moreover, once the initial gestation period is over, oil palm farming continues to be economically advantageous for farmers. The income measures-including Farm Business Income, Farm Investment Income, Family Labour, Income, and Farm Management Income-are significantly higher compared to those from other oilseed crops (Ganga Devi and Shaikh, 2024). This suggests that oil palm cultivation has the potential to provide superior returns per acre.
      Based on these findings, it is advisable to encourage farmers to pursue oil palm cultivation, as it provides a more profitable and sustainable agricultural investment compared to other oilseed crops.	


POLICY IMPLICATION 
It was found that the oil plam crop has the potential for getting higher net returns due to higher productivity and price with more benefit cost ratio as compared to other commercial crops in the study area. Therefore, it can be a viable alternate crop in the region with greater export potential and domestic use.
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