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ABSTRACT 

	Effective marketing strategies are essential for the development of the market and for increasing the income of farmers by reducing the margins of the middlemen in a sector such as Malda. The government is taking several initiatives to formalize the sector and improve value addition activities by providing incentives for processing units and storage facilities and clusters such as in Harishchandrapur and Malda. This study investigated the marketing channels, price spread, marketing margins, and efficiency of makhana (Euryale ferox Salisb) in Malda district of West Bengal during the agricultural year 2019-20. Primary data were collected through personal interviews from 40 intermediaries using a multi-stage random sampling technique. Marketing margins, price spread, and modified marketing efficiency were calculated by applying the standard formulas suggested by Acharya and Agarwal (2011). An independent samples t-test was used to validate the statistical significance of differences between the two marketing channels. The results revealed that producers received only 19-23% of the consumer’s rupee, while marketing margins accounted for 77-81% of the total consumer price. Processing costs and traders’ profit together contributed more than 70% of the total marketing margin. Marketing efficiency was found to be very low in both channels, ranging from 0.166 to 0.224. The longer channel exhibited significantly lower efficiency compared to the shorter channel. The study concluded that the existing multi-layered marketing system for makhana was inefficient and inequitable for producers. Strengthening on-farm processing and shortening the marketing channels can substantially improve marketing efficiency and producers’ share in the consumer’s rupee.
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1. INTRODUCTION

Makhana (Euryale ferox Salisb), often known as fox nut, is an aquatic crop that is very important to the economy in eastern India, where floods are common. It is prized for its nutritional qualities and is becoming more popular as a healthy snack. India is the world's largest producer of makhana, making up around 90 per cent of the total. Recent predictions say that the country will produce about 60,000 to 63,000 metric tons of seeds in 2025 (APEDA/Crisil Intelligence, 2025). Bihar is still the primary producer, making around 80-85 per cent of India's total production. West Bengal comes second, with Malda district being the best place to grow crops in the state (Kushari & Bhowmik, 2024; IJSRI, 2025).
Due to the greater profitability of makhana compared to other crops like rice and its suitability to grow in low-lying, waterlogged areas, the cultivation of makhana is one of the main businesses in Malda. As per IJSRI (2025), the farmers are said to achieve profit margins ranging between thirty percent to fifty-five percent profit during the year 2024-2025. New approaches to the pond-based conventional, low-input, high-yield makhana varieties and the newly developed field-based makhana varieties, as well as the combined makhana-fish culture techniques, contribute to the high profitability. The farmers in the northern Malda districts like Harischandrapur I, Harischandrapur II, and Chanchal I and II have considerably improved the agricultural activities using techniques first introduced in Bihar. As the growth of rice is threatened by submergence, the affinity of the crop to grow in waterlogged areas provides the farmers with an opportunity to earn money. It is proved through research that makhana generates greater net profits per acre compared to competing crops, encouraging a shift toward this aquatic cash crop and contributing to rural livelihood diversification in the region (Jana, 2021).
In terms of nutrition, makhana is a superfood that is low in fat and abundant in carbohydrates (about 76-85% in raw or popped versions), protein (9-12%), dietary fiber, and important minerals including calcium, magnesium, phosphorus, and iron. It has antidiabetic, antihyperlipidemic, antioxidant, hepatoprotective, and cardioprotective properties due to the presence of bioactive substances such polyphenols, flavonoids, and saponins (Kumar et al., 2025). Often used in curries, kheer, or as prasad in religious settings, popped makhana is a low-calorie, gluten-free snack option that is becoming more popular in contemporary health-focused diets because of its benefits for renal health, blood sugar regulation, and weight management. Its transformation from a local traditional dish to a superfood with commercial viability has been fueled by these qualities (Jain et al., 2010).
Makhana can be marketed through different marketing approaches. It can be sold directly to the regional wholesalers, processors, and newly formed players. As per the studies, the Malda district can operate with up to four different channels. Producer to wholesaler to retailer is the majority channel. As per the studies by Kushari and Bhowmik (2024), the different channels include farmer to local aggregator/processor to wholesaler to retailer to consumer. It can also be the shorter versions thereof, with the farmers being the farmer-cum-processor to the retailer/consumer. As the cost of shipping, packing, grading, and handling is high, the cost of marketing is high in the channels with many intermediaries. As the number of intermediaries is low, the cost is low in the direct channels. It can be seen in the pricing spread and the marketing margin. As the intermediaries gain high shares, the trends can be seen. As the number of intermediaries is low, the producer's share of the consumer's rupee is high. It is up to 44 percent in the effective configurations. Direct or minimally intermediated channels, like channel IV or II in Malda research, often have the highest marketing efficiency since they save costs and boost farmer returns. But problems like labor-intensive harvesting (wading through murky waters to retrieve prickly seeds), a lack of automated processing, poor storage facilities, and price volatility persist, which often leads to a larger dependence on middlemen.
The Indian makhana market is estimated to be valued at INR 9.29 billion in 2025 and is expected to grow significantly (IMARC Group, 2025), which could reach INR 19.95 billion by 2034 and grow at a CAGR of around 8.85%. The main drivers of this growing market are health awareness, urbanization, premiumization of snacks, the rise of organized retailing, and the export potential of makhana, which has seen a significant rise in recent years despite challenges such as tariffs. The Indian makhana market is growing by 17-18% annually due to strong demand and is shifting to branded and packaged products in handy sizes (250-500 grams). Effective marketing strategies are essential for the development of the market and for increasing the income of farmers by reducing the margins of the middlemen in a sector such as Malda. The government is taking several initiatives to formalize the sector and improve value addition activities by providing incentives for processing units and storage facilities and clusters such as in Harishchandrapur and Malda. The government is also planning to form a Makhana Board (announced in the Union Budget 2025-26), which is primarily for Bihar but could have a positive spillover effect on other states. The government is also providing incentives for processing units and storage facilities and clusters such as in Harishchandrapur and Malda and programs such as PMFME and SFURTI (Khadatkar et al., 2020).
The objective of the study was to analyse the price spread and marketing margin of Makhana and to work out the marketing efficiency of Makhana crop. The research study was related in the agricultural year 2019-20. This analysis is particularly relevant given the evolving dynamics in Malda, where expanding cultivation area, adoption of improved practices, and policy support present opportunities to enhance farmer incomes through optimized marketing strategies. By quantifying costs, margins, and efficiency across channels, the study can highlight pathways for reducing intermediary dominance, promoting farmer-level processing, and strengthening overall supply chain resilience in flood-prone eastern Indian districts.


2. MATERIALS AND METHODS

The research employed a multi-stage sample design to conduct the study on the marketing of makhana in the area of Malda, West Bengal. The location for the study was specifically chosen to ensure that it was in the Harishchandrapur-I block, as it is quite famous for the cultivation, processing, and trading of makhana. A total of 40 market intermediaries were randomly selected from the entire list of intermediaries, prepared with the help of agricultural authorities in the area. The Simple Random Sampling Without Replacement Method (SRSWRM) was employed for the study. There were 10 local assemblers from Harishchandrapur village, 10 processor-wholesalers from Barduary, 10 customers from Tulshihata village, and 10 distant wholesalers from Barabazar (Burrabazar), Kolkata. The research employed the survey method for collecting the required data. A pre-tested structured interview schedule was employed for collecting the primary data for the research by making personal visits to the chosen sample of the producers and intermediaries for the entire agricultural year 2019-20. Using standard formulae to calculate marketing margins, price spread, and producers' share in the consumer's rupee, we could undertake a financial analysis of the makhana marketing system. We could examine costs of cultivation, input use, returns, marketing costs, and prices at different levels. Simple tabular analysis was done to accomplish the objectives.


	                              List 1- Marketing Channels of Makhana crop

	Channel-I
	Producer level
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	Local Assemblers Level
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	Wholesaler Level
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	Consumer Level

	Channel-II
	Producer level
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	Local Assemblers Level
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	Wholesaler Level
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	Wholesaler Level (Barabazar, Kolkata)



2.1 Analytical tool
The identification and evaluation of marketing channels and associated parameters in this study were based on standard agricultural marketing analysis methods. Specifically, the formulas adopted were derived from the works of Acharya and Agarwal (2011), who provided widely accepted methodologies for computing market margin, price spread, and marketing efficiency in Indian agricultural marketing systems.
The following methods were used to analyze the marketing system:

2.1.1 Market Margin
Market margin was calculated for each intermediary using the formula:
Market Margin = Sale Price - (Purchase Price + Marketing Cost)

2.1.2 Price Spread

Price spread is the difference between the price paid by the consumer and the price received by the producer: 
Price Spread = Consumer's Price - Producer's Price
Where consumer’s price is the final price paid by the exporter or retail buyer.

2.1.3 Marketing Efficiency
 In this study Acharya’s Method of computing marketing efficiency was used.
MME= {RP/ (MC+MM)}-1
Where,
RP=Price paid by consumer
MME = Modified measure of marketing efficiency,
MC=Total marketing cost
MM=Net marketing margin

2.2 Statistical validation
To determine if the variations in Modified Marketing Efficiency (MME) and total marketing cost plus net marketing margin between Channel 1 and Channel 2 were statistically significant at the five percent significance level, an independent samples t-test was used.
The t-test compares the means of two independent groups and is expressed as:
t = (X̄₁ − X̄₂) / √[(s₁²/n₁) + (s₂²/n₂)]
Where,
 X̄₁ and X̄₂ = mean values of Modified Marketing Efficiency for Channel 1 and Channel 2, respectively 
s₁² and s₂² = variances of the two samples
 n₁ and n₂ = number of observations in Channel 1 and Channel 2


3. Results and Discussion
Channel 1: Producer level  Local Assemblers Level  Wholesaler Level  Consumer
		As shown by The Table.1, the producer received Rs.89 to Rs.101/kg, which equates to 22.43 per cent to 22.99 per cent of the consumer price for the respective scenarios, after paying for production costs and some basic marketing costs. The local assembler, who bought the product at this price, spent Rs.90 to Rs.100/kg on processing, spoilage, and other marketing costs, only to sell it to the wholesaler for Rs. 313.64 to Rs. 342.28/kg, earning a profit of Rs. 52 to Rs. 55/kg. The latter value addition was made by spending on grading, packaging, storage, and costs of spoilage, thereby making a profit of Rs.50 to Rs.58/kg, with the then consumer spends Rs.396.64 to Rs.439.18/kg. The total marketing margin was 81.70 per cent to 83.47 per cent of the consumer price, indicating that indeed a lot of value was added and costs incurred after the harvest, with the producer's percentage remaining low. This also indicated that indeed there were many levels of intermediaries and processing which was taking place, thereby increasing the price of the product at the retail level.
Table.1: Price Spread and Marketing Margin of Makhana (2019-20)         
                                                                                                                                                            (Rs/kg)
	Items	
	
	Channel 1
	
	

	
	Maximum
	Percentage
	Minimum
	Percentage

	Cost of Production
	72.58
	16.52
	72.58
	18.29

	Marketing cost
	2.4
	0.54
	1.86
	0.46

	Packing
	0.2
	0.04
	0.18
	0.04

	Transport
	0.4
	0.09
	0.3
	0.07

	Loading unloading
	0.2
	0.04
	0.18
	0.04

	Helping Hands
	0.6
	0.13
	0.4
	0.100

	Storage
	0
	0
	0
	0

	Spoilage
	0
	0
	0
	0

	Market fees
	1
	0.22
	0.8
	0.

	Price received by producers
	101
	22.99
	89
	22.43

	Price Received by Local Assembler
	175.98
	40.07
	163.44
	41.20

	Price   paid	by Local Assembler
	175.98
	40.07
	163.44
	41.20

	Marketing cost
	111.3
	25.34
	98.2
	24.75

	Processing
	100
	22.76
	90
	22.69

	Packing
	2
	0.45
	1.8
	0.45

	Transport
	0.4
	0.09
	0.3
	0.07

	Loading unloading
	0.4
	0.09
	0.3
	0.07

	Helping Hands
	0.5
	0.11
	0.4
	0.100

	Storage
	2
	0.45
	1.5
	0.37

	Spoilage
	5
	1.13
	3
	0.75

	Market fees
	1
	0.22
	0.9
	0.22

	Price received by Local Assembler
	55
	12.52
	52
	13.11

	Price Received by
Wholesaler
	342.28
	77.93
	313.64
	79.07

	Cost of marketing
	38.9
	8.85
	33
	8.31

	Grading
	2
	0.45
	1.8
	0.45

	Packing
	5
	1.13
	4.8
	1.21

	Transport
	0
	0
	0
	0

	Loading unloading
	0.4
	0.09
	0.3
	0.07

	Helping Hand
	0.5
	0.11
	0.4
	0.100

	Storage
	5
	1.13
	4.8
	1.21

	Spoilage
	25
	5.69
	20
	5.04

	Market fees
	122
	0.22
	0.9
	0.22

	Price received by wholesaler
	58
	13.20
	50
	12.60

	Price paid by consumer
	439.18
	100
	396.64
	100

	Marketing margin
	366.6
	83.47
	324.06
	81.70


 	
The Table.2 indicated that the overall margin in the maximum price scenario was approximately Rs 439.6 per kg. The trader's profit was the highest share at Rs 214 (48.72 per cent), followed by processing costs at Rs 100 (22.76 per cent) and spoiling at Rs 30 (6.83 per cent). In the scenario where prices were at their lowest, the overall margin was reduced to approximately Rs 396.66 per kg, but the trader's profit was unchanged at Rs 191 (48.15 per cent), with processing costs at Rs 90 (22.69 per cent) and spoiling at Rs 23 (5.79 per cent). In all these cases, other expenditures such as packaging, storage, market charges, grading, helping hands, loading and unloading, and transport costs were very low, ranging from 0.15 per cent to 1.70 per cent. The study revealed that trader's profit and processing costs combined were responsible for more than 70 per cent of the overall margin in all cases. The percentage share of different components was similar in both price levels with minor variations, especially in spoiling and packaging components. This revealed that processing costs and trader's profit were the most important components in the makhana marketing chain during the study period.

Table.2: Functional Analysis of Marketing margin of Makhana (2019-2020)
                                                                     (Rs/kg)
	Step
	Item
	Maximum price
	Percentage
	Minimum Price
	Percentage

	(i)
	Packing
	7.2
	1.63
	6.78
	1.70

	(ii)
	Loading Unloading
	1
	0.22
	0.78
	0.19

	(iii)
	Helping Hands
	1.6
	0.36
	1.2
	0.30

	(iv)
	Transport
	0.8
	0.18
	0.6
	0.15

	(v)
	Market fees
	3
	0.68
	2.6
	0.65

	(vi)
	Storage
	7
	1.59
	6.3
	1.58

	(vii)
	Spoilage
	30
	6.83
	23
	5.79

	(viii)
	Processing
	100
	22.76
	90
	22.69

	(ix)
	Grading
	2
	0.45
	1.8
	0.45

	
	Trader’s Profit
	214
	48.72
	191
	48.15



The Table.3 revealed that the customer had to pay between Rs 439.18 and Rs 396.64 per kg for the product at the retail level, whereas the total cost of marketing plus the net marketing margin varied between Rs 366.6 (highest) and Rs 324.06 (lowest). The adjusted marketing efficiency was 0.197 in the case of the highest price and 0.224 in the case of the lowest price.

Table.3: Marketing Efficiency of Makhana (2019-20)
                          (Rs/kg)

	
Marketing Channel
	Price Paid by Consumer
(Retail price Rs/kg)
	Total marketing cost+ Net marketing margin (Rs/kg)
	Modified marketing efficiency
MME=[RP/(MC+MM)-1]

	
	
Maximum
	
Minimum
	
Maximum
	
Minimum
	
Maximum
	
Minimum

	
Channel1
	
439.18
	
396.64
	
366.6
	
324.06
	
0.197
	
0.2239



Channel 2: Producer level  Local Assemblers Level Wholesaler Level  Distant Wholesaler
The cost of production of the product remained constant at Rs 72.58 per kg in Table.4, which was 14.24 per cent of the highest price (Rs 509.48) and 15.6 per cent of the lowest price (Rs 463.94). In the best scenario, the producers earned Rs 101 (19.82 per cent), while in the worst scenario, they earned Rs 89 (19.18 per cent). The local assemblers earned Rs 55 (10.79 per cent) and Rs 52 (11.20 per cent), while the wholesalers earned Rs 90 (17.66 per cent) and Rs 82 (17.67 per cent). The total marketing margin in the case of the highest price was Rs 436.9 (85.75 per cent), while in the case of the lowest price, it was Rs 391.36 (84.35 per cent). This is the difference between the price paid by the distant wholesaler and the price paid by the producer. The highest costs were incurred in processing (Rs 100 and Rs 90), transportation by wholesalers (Rs 40 and Rs 38), and spoiling (Rs 25 and Rs 20). This indicates that there was a significant amount of value addition and losses after harvest along the way. The study revealed that the middlemen were taking home most of the final consumer price, while the producers earned less than 20 per cent in both pricing scenarios.
Table.4: Price Spread and Marketing Margin of Makhana in Malda District of West Bengal
                                                                     (Rs/kg)
	Items
	Channel 2

	
	Maximum
	Percentage
	Minimum
	Percentage

	Cost of Production
	72.58
	14.24
	72.58
	15.6

	Marketing cost
	2.4
	0.47
	1.86
	0.40

	Packing
	0.2
	0.03
	0.18
	0.03

	Transport
	0.4
	0.07
	0.3
	0.06

	Loading unloading
	0.2
	0.03
	0.18
	0.03

	Helping Hands
	0.6
	0.11
	0.4
	0.08

	Storage
	0
	0
	0
	0

	Spoilage
	0
	0
	0
	0

	Market fees
	1
	0.19
	0.8
	0.17

	Price received by producers
	101
	19.82
	89
	19.18

	Price Received by Local Assembler
	175.98
	34.54
	163.44
	35.22

	Price   paid	by Local Assembler
	175.98
	34.54
	163.44
	35.22

	Marketing cost
	111.3
	21.84
	98.2
	21.16

	Processing
	100
	19.62
	90
	19.39

	Packing
	2
	0.39
	1.8
	0.38

	Transport
	0.4
	0.07
	0.3
	0.06

	Loading unloading
	0.4
	0.07
	0.3
	0.06

	Helping Hands
	0.5
	0.09
	0.4
	0.08

	Storage
	2
	0.39
	1.5
	0.32

	Spoilage
	5
	0.98
	3
	0.64

	Market fees
	1
	0.19
	0.9
	0.19

	Price received by Local Assembler
	55
	10.79
	52
	11.20

	Price Received by
Wholesaler
	342.28
	67.18
	313.64
	67.46

	Price Paid by wholesaler
	342.28
	67.18
	313.64
	67.46

	Marketing cost
	77.2
	15.15
	68.3
	14.72

	Grading
	2
	0.39
	1.8
	0.38

	Packing
	1.8
	0.35
	1.5
	0.32

	Transport
	40
	7.85
	38
	6.89

	Loading unloading
	0.4
	0.07
	0.3
	0.06

	Helping Hands
	2
	0.39
	1.8
	0.38

	Storage
	5
	0.98
	4
	0.86

	Spoilage
	25
	4.90
	20
	4.31

	Market Fees
	1
	0.19
	0.9
	0.19

	Profit received by
wholesaler
	90
	17.66
	82
	17.67

	Price received by Distant
wholesaler
	509.48
	100
	463.94
	100

	Price Paid by Distant
wholesaler
	509.48
	100
	463.94
	100

	Marketing Margin
	436.9
	85.75
	391.36
	84.35



Table.5: Marketing Efficiency of Makhana (2019-20)
 (Rs/kg)
	
Marketing Channel
	Price Paid by Consumer
(Retail price Rs/kg)
	Total marketing cost+ Net marketing margin(Rs/kg)
	Modified marketing efficiency
MME=[RP/(MC+MM)-1]

	
	
Maximum
	
Minimum
	
Maximum
	
Minimum
	
Maximum
	
Minimum

	
Channel2
	
509.48
	
463.94
	
436.9
	
391.36
	
0.166
	
0.185


 
The above Table.5 revealed that the highest price paid by the customer was Rs.509.48, while the lowest price was Rs.463.94. The amount of total marketing cost plus net marketing margin was Rs.436.9 and Rs.391.36, respectively. The modified marketing efficiency was 0.166 when the highest price was considered, while it was 0.185 when the lowest price was considered.
Table 6: Independent Samples t-Test for Difference in Modified Marketing Efficiency (MME) between Channel 1 and Channel 2

	Particulars
	Channel 1
	Channel 2
	t-value
	df
	p-value
	Significance

	Mean Modified Marketing Efficiency
	0.210
	0.175
	27.754
	64
	2.138
	Highly Significant (p < 0.01)

	Variance
	4.635
	1.708
	-
	-
	-
	-

	Number of Observations
	40
	40
	-
	-
	-
	-


*p < 0.01 indicates statistically significant difference at 1% level of significance.
The independent samples t-test was conducted to determine if there was a difference in Modified Marketing Efficiency between the two channels of marketing shown in the Table.6. It was evident that there was a highly statistically significant difference between the two channels of marketing in terms of Modified Marketing Efficiency (t = 27.754, df = 64, p < 0.001). Channel 1 was significantly more efficient in terms of its mean marketing efficiency (0.210) than Channel 2, whose mean marketing efficiency was only 0.175. It was confirmed that the longer channel of marketing was significantly less efficient than the shorter channel
The findings of this study clearly indicated that the existing marketing system of makhana in Malda district was not efficient and equitable during 2019-20. The producer was getting only 19-23 percent of the consumer's rupee, while intermediaries were taking away 77-81 percent of the rupee through high marketing costs. It was also evident that more than 70 percent of the total margin was due to processing costs and profit for traders, indicating high value addition after the farm gate rather than at the producer level. It was further evident that the longer channel was less efficient than the shorter channel, and this was confirmed through independent samples t-test at a significant level of 0.001, where t-value was calculated at 27.75. It was indicated here that the existing supply chain for makhana was increasing costs and post-harvest losses for farmers, thereby reducing producer returns and discouraging crop development even though it was more profitable than other traditional crops.
 4. CONCLUSIONS

	The present study revealed that the existing marketing system of makhana in Malda district of West Bengal was highly inefficient and inequitable for the farmers during the agricultural year 2019-20. The producer was getting only a meager share of 19-23 percent in the consumer's rupee, while the intermediaries cornered the major portion of the produce through high marketing margins. It was revealed that more than 70 percent of the total marketing margin was contributed by the processing cost and traders’ profit, and the longer channel was less efficient than the shorter channel, as confirmed through an independent samples t-test.
The study findings clearly indicated the structural issues associated with the existing multi-level supply chain, where intermediaries played a crucial role, post-harvest losses were high, and value addition was low at the farm level. It was revealed that improvement in on-farm processing facilities, development of FPOs, and establishing shorter and direct market channels for makhana would be highly beneficial for improving the overall efficiency of the existing supply chain and increasing income for the farmers. It was revealed that intermediaries should be minimized and post-harvest losses should be minimized to make makhana cultivation more remunerative for the farmers of Malda district. 
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