


FINANCIAL PROFITABILITY ANALYSIS OF NAGA CHILLI PRODUCTION IN SYLHET DISTRICT OF BANGLADESH



ABSTRACT

Although Naga chilli cultivation is a major source of income for farmers in the Sylhet district of Bangladesh, many farmers are still unaware of its profitability. The study was planned to measure the financial profitability of Naga chilli cultivation during the Rabi season of 2022-23 in the region. Both primary and secondary data were used in the research. Primary data were collected through household surveys and focus group discussions, while secondary data were obtained from journals, research papers, government reports, and other publications. A total of 45 farmers were randomly selected from three upazilas (Jaintapur, Gowainghat, and Fenchuganj) for the study. Profitability was assessed using indicators such as total cost, gross return, gross margin, net return, and the Benefit-Cost Ratio (BCR). The results derived from descriptive statistics and farmer feedback. On a per-hectare basis findings include that, the total cost (TC) of production is Tk. 504,004, while the gross return (GR) is Tk. 1,727,400. This results in a gross margin (GM) of Tk. 1,324,906 and a net return (NR) of Tk. 1,223,396. The Benefit-Cost Ratio (BCR) is calculated at 3.43, indicating that Naga chilli production is highly profitable for farmers.  Despite its profitability, farmers face several challenges, such as lack of access to agricultural credit, absence of farmer's associations, and unavailability of crop insurance. To overcome these issues, farmers recommend improving credit access, establishing regular government extension services, forming a market monitoring body, and enhancing transportation infrastructure. Additionally, they emphasized the need to form a farmer’s association to support and promote Naga chilli production in the region.
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1. INTRODUCTION 
Bangladesh is an agricultural country and most of the inhabitants directly or indirectly are involved in agricultural activities for their livelihood. Agriculture continues to play a crucial role in the economy of Bangladesh, contributing around 11% to the Gross Domestic Product (Databd Co., 2019). In recent years, the share of horticulture within the agricultural GDP has shown an upward trend, with spice and aromatic crops alone accounting for 2.4% of the sector’s total output. Bangladesh ranks fourth in the world in the production of spices and aromatic crops, harvesting approximately 4.88 million tonnes in 2022, accounting for 9% of global production. In FY 2022–23, spice exports generated approximately $42.38 million, reflecting a 25% increase from the previous fiscal year (Finance and Development, 2023; BEA, 2019).

Chilli is an important and profitable spice crop grown in Bangladesh. The main cultivated species include Capsicum annuum, Capsicum frutescens, and Capsicum chinense. Among these, Capsicum chinense produces the hottest varieties, with its fruits containing significantly higher levels of capsaicin compared to other chilli species. Naga chilli (Capsicum chinense Jacquin) also locally known as Naga Morich, Bhut Jolokia” belongs to the family of Solanaceae or nightshade family. Naga chilli has been considered as the world hottest chilli and entered in Guinness book of world records (Shetalu 2010). Naga chilli was the first product from Nagaland to be registered with Geographical Indications (Sharma, A. 2016).
Naga chilli is an essential part of Naga cuisine, enhancing dishes like meat, fish, vegetables, and pulses with its unique color and aroma (Kedrishi, 2018). The fruit is consumed fresh or dried, raw or cooked along with vegetables. Remarkably, a single naga chilli is typically enough to flavor two meals for an average household, owing to its high pungency. This pungency is attributed to a group of compounds known as capsaicinoids, which hold significant economic and medicinal value. It is an excellent source of vitamin A and vitamin C as well as iron, magnesium and potassium (Sarwa et al., 2012). Chilies contain antioxidants that help break down harmful cholesterol, reducing the risk of heart diseases such as atherosclerosis (Bosland and Votava, 2000). They also function as natural detoxifiers by eliminating waste from the body and improving nutrient delivery to tissues. Additionally, chilies aid digestion by acting as gastrointestinal cleansers (Malakar et al., 2019).

Naga chilli is Indigenous to the northeastern regions of India and Bangladesh; it has long been traditionally grown in the Sylhet region during the Rabi saeson (Sarker et. al. 2016), where it holds cultural and economic importance. It covers an area of about 875 ha with total production 7525 tonnes (Anonymous, 2023) Demand of Naga chilli is very high both in domestic and outside market. Many exporting companies in Bangladesh, like Taimur Jahan Trading Corporation and Evergreen Transparency Ltd., export Naga Morich outside the country every year. However, commercial cultivation of depends on depends on the use of fertilizers, irrigation, pesticide etc. Harvesting of this chilli starts from mid-September and continues till the end of April/May. The locally produced crops are sold in domestic market. Proper care is essential during the harvesting and transport of fresh green Naga chilli due to a highly perishable crop. The existing marketing system remains largely traditional, involving multiple intermediaries before reaching various markets. Due to the lack of scientific storage and transportation infrastructure, spoilage is common. A significant portion of the Naga chilli is sold fresh to both local buyers and traders from outside the village. 

There is limited research on the economic aspects of Naga chilli farming in Bangladesh. Malangmeih and Rahaman (2016) reveal that Naga King Chili farming in Manipur in India involves low production costs and offers employment opportunities, but farmers retain only 15–25% of the consumer price due to the influence of market intermediaries, underscoring the need for policy intervention. In Bangladesh, while specific studies on Naga chili are lacking, Ila et al. (2019) reported that green chili farming in Bogra and found it profitable, with a benefit-cost ratio of 1.88 among small-scale farmers. Therefore, considering the importance and vast market potential of Naga chilli both nationally and internationally, this study aimed to explore the cost and return of naga chilli production in the Sylhet district. Thus, this study aimed to assess the financial profitability of Naga chili by evaluating its production costs and returns, while also identifying the key challenges faced by naga chilli farmers. 

2. METHODOLOGY 

Study area
Sylhet district is a prominent area for Naga chili production in Bangladesh. Therefore, three upazila (i.e., Jaintapur, Gowainghat, and Fenchuganj) within Sylhet were chosen for this study. These locations are part of Agro Ecological Zones 20 and 22, corresponding to the Eastern Surma-Kushiyara Floodplain and the northern and eastern piedmont plains.

Sample size 
Households were randomly selected from a list prepared with the help of Department of Agricultural Extension (DAE) and On-Farm Research Division (OFRD) of Bangladesh Agricultural Research Institute (BARI). Five farmers from three unions of each upazilla, had been randomly selected with the help of Upazilla Agriculture Officer (UAO). Thus, a total number of (3×5×3) 45 naga chilli growers or respondents were selected for the survey. 

Pre-testing of the questionnaire
The data were collected through a structured questionnaire survey. Data collection took place during November to December in the year of 2022. A total of forty five Naga chilli farmers were selected using purposive or judgmental sampling. Interview schedules were developed based on the objectives of this study and, after a pilot test, finalized for data collection. Both primary and secondary data were used in the study. Primary data were collected through Focus Group Discussion (FGD) and household surveys. FGD was carried out with 5 farmers under the study site to collect data related to the production and economics of naga chilli. Various journals, research articles, MoA and government reports were consulted for the secondary data collection.

The collected data were compiled and sorted using MS Excel software packages and Analysis was done using the concerned software Microsoft Excel version. Various costs, gross margins, and net profits were calculated in tables employing arithmetic means and percentages. The calculations were performed following the formulas provided by Ila et al. (2019).

Cost of Production
Gross Return (GR) = Total Production × unit price 
Gross Margin (GM) =Total return –Variable cost
Net Return (NR) = GR –TC 
Benefit Cost Ratio (BCR) = 

3. RESULTS AND DISCUSSION

Land details and characteristics of stakeholders: 
Table-1 indicates that the average age of farmers in the study area was 44.33 years. Farming was their main occupation, and they had an average of 19 years of experience in agricultural activities. Each farmer owned an average of 0.92 hectares of land, with 0.70 hectares under cultivation. On average, 0.21 hectares per farmer were allocated to Naga chili cultivation, accounting for 30% of their total cultivated land.
Table - 1: Land details and characteristics of farms and farmers
	Characteristics
	Jaintapur
	Gowainghat
	Fenchuganj
	Average

	
	Mean
	Mean
	Mean
	

	Age
	46
	48
	39
	44.33

	Main occupation
	Farming
	Farming
	Farming
	Farming

	No. of years in farming
	19
	21
	17
	19

	Total land area (ha)
	0.97
	0.94
	0.85
	0.92

	Total cultivated area (ha)
	0.75
	0.70
	0.65
	0.70

	Naga chilli cultivated area (ha)
	0.25
	0.21
	0.17
	0.21

	Share of Naga chilli area out of total
Cultivated area (%)
	33.33
	30
	26.15
	30



Cost of Naga chilli production
Variable costs refer to expenses associated with the use of inputs that change with the level of output. These costs fluctuate depending on the scale of production.

Human Labor cost
Human labor shared a large portion of total cost of naga chilli production. It requires several operations such as land preparation, seed sowing, planting, weeding, fertilizing, harvesting etc.; and was computed in terms of person days. Both women and men laborer worked in the Naga chilli production. In pricing, the labor no discrimination was made between the family and the hired labor. In the study area, the average wage rate was determined Tk. 500 per man/day. In the study area, women labors were used during the harvesting periods. Per hectare cost of human labor was calculated in the present study was Tk. 187500 which was 37.2% of the total cost. 

Cost of land preparation 
Power tillers are a modern, time- and labor-saving technology widely used by farmers for land preparation. In Naga chilli cultivation, most farmers rely on power tillers for this purpose. The cost of land preparation using a power tiller was estimated at Tk. 15,000 per hectare, which was 2.98% of the total cost of Naga chilli production. 

Cost of seeds 
Naga chilli cultivation involves the use of both home-supplied and purchased seeds. The average market price for Naga chilli seed was found to be Tk. 800 per kg. The total seed cost per hectare was calculated at Tk. 37,500, which makes up approximately 7.44% of the total production cost.

Cost of organic fertilizers 
Farmers commonly use cow dung as an organic fertilizer in Naga chilli cultivation. The average market price of cow dung is estimated at Tk. 3 per kg. The cost of organic fertilizer per hectare amounts to Tk. 45,000, which constitutes about 2.27% of the total production cost (Table-02).

Cost of inorganic fertilizers 
Farmers applied various types of inorganic fertilizers to enhance the yield of Naga chilli. The average prices paid per kg were as follows: Urea at Tk. 16, Triple Super Phosphate (TSP) at Tk. 25, Muriate of Potash (MoP) at Tk. 15, Gypsum at Tk. 12, Zinc at Tk. 200, and Boron at Tk. 250. According to Table 01, the total cost of inorganic fertilizers per hectare amounted to Tk. 19,994, representing 3.97% of the total production cost (Table-02).

                               Table-02. Per hectare cost of inorganic fertilizers in study area

	Name
	Quantity
(Kg)
	Per unit price
(Tk.)
	Cost
(Tk.)
	% of total cost of
inorganic fertilizers

	Urea
	217
	16
	3472
	17.37

	TSP
	250
	25
	6250
	31.26

	MoP
	240
	15
	3600
	18.00

	Gypsum
	125
	12
	1500
	7.50

	Zinc
	11.16
	200
	2232
	11.16

	Boron
	11.76
	250
	2940
	14.70

	Total
	854.92
	
	19994
	100



Irrigation cost 
The cost of irrigation for Naga chilli production was calculated based on the actual cash paid by farmers. On a per-hectare basis, the irrigation cost amounted to Tk. 75,000, which accounted for 14.88% of the total production cost.

Cost of insecticide and pesticide 
Naga chilli farmers applied a range of insecticides and pesticides to protect their crops. The cost of insecticides per hectare was Tk. 22,500, which represented 4.46% of the total production cost, as shown in Table-03.


Estimation of fixed cost 
Fixed costs are costs that remain same irrespective to production (Table-03).

Operating capital interest 
In Naga chilli cultivation, the interest on operating capital was calculated by considering all expenses related to production, excluding those where interest had already been included. The operating capital interest per hectare was estimated at Tk. 26,550, which accounted for 5.27% of the total production cost.

Land use cost 
The cost of land use was estimated based on the cash rental value per hectare for one year, reflecting the current rates in the study area. This cost amounted to Tk. 75,000, accounting for 14.88% of the total production cost.

     Table-03. Per hectare total cost of Naga chilli production in study area
	Cost Items 
	Cost (Tk.)
	% of Total Cost

	A. Variable cost 
	
	

	
	Human Labor 
	187500
	37.20

	
	Land preparation 
	15000
	2.98

	
	Seed 
	37500
	7.44

	
	Organic fertilizer 
	45000
	2.27

	
	Inorganic fertilizer 
	19994
	3.97

	
	Irrigation 
	75000
	14.88

	
	Insecticides & Pesticides 
	22500
	4.46

	
	Total Variable cost 
	402494
	79.85

	B. Fixed cost 
	
	

	
	Operating capital interest 
	26550
	5.27

	
	Cost of land use 
	75000
	14.88

	
	Total Fixed Cost 
	101550
	20.15

	
	Total Cost (A+B) 
	504004
	100



Total cost (TC) of Naga chilli production 
The total cost of producing Naga chilli was calculated by adding together both variable and fixed expenses. The average per-hectare cost, covering all resources used by farmers, is presented in Table-04. The total production cost per hectare was estimated to be Tk. 504,004.

Gross return (GR) of chilli production 
The average Naga chilli yield per hectare was 8,637 kg, with a corresponding value of Tk. 1,727,400 (Table 03). It’s important to note that the average farm gate price of Naga chilli in the study area was Tk. 200 per kg.

Gross margin (GM) 
Gross margin (GM) represents the return over variable costs (VC) and is calculated by subtracting VC from the gross return (GR). For Naga chilli farmers in the study area, the gross margin per hectare was estimated at Tk. 1,324,906.

Benefit cost ratio (BCR) 
The study revealed that the average Benefit-Cost Ratio (BCR) per hectare for Naga chilli was 3.43, indicating the crop’s profitability. Additionally, the production cost per kilogram was calculated to be Tk. 58.31.

Table-04. Costs and returns of Naga chilli production in study area
	Particulars 
	Unit/Hectare

	Yield (kg) 
	8637

	Price (Tk./kg) 
	200

	Gross return 
	1727400

	Total variable cost 
	402494

	Total fixed cost 
	101550

	Total Cost 
	504004

	Gross margin 
	1324906

	Net return 
	1223396

	BCR 
	3.43

	Cost of Naga chilli (Tk./kg) 
	58.31



Seasonal fluctuations in price of fresh Naga chilli
A significant amount of price fluctuations both seasonally and across different locations has been observed in Naga chilli market depicted in figure 1. The producer stated that selling Naga chilli directly to market/consumer gives better price remuneration and this may be due to the absence of middlemen between producer and consumer. The price of Naga chilli is lower during September to January in all the markets. From February it starts to increase gradually with time and becomes maximum in the month of August. Such wide price fluctuations are mainly due to the seasonal character of production and supply. Regional price variation is also evident. In the Fenchuganj market, prices range from Tk. 185 to Tk. 600 per kg with smaller fluctuations. However, in the Jaintapur, prices fluctuate more significantly, from Tk. 260 to Tk. 800 per kg. The findings of the present study are more or less in agreement of the findings of Malangmeih and Rahaman (2016) and Meetei et al., (2016) who reported that Naga chilli prices peak between ₹600 and ₹1000 per kg in July and April, while dropping to around ₹200 per kg from September to January.














Figure 1: Seasonal and Spatial Price Fluctuation of Naga chilli  (Tk./kg) at survey area

Constraints of Naga chilli farmers
The challenges faced by Naga chilli farmers, as presented in Table-05, highlight several key issues affecting production and profitability. Most farmers reported that suitable high-yielding varieties of Naga chilli were not available, limiting their productivity. Farmers frequently faced difficulties due to the unavailability of labor, especially during peak periods of cultivation and harvest. Unpredictable and harsh weather negatively impacted crop health and yields. Disease outbreaks were identified as a major threat to Naga chilli production, affecting both yield and quality. About 82% of farmers indicated that they lacked sufficient working capital and received no financial assistance or credit during the production cycle. Without collective organizations, farmers lacked representation and bargaining power in both input and output markets. The absence of crop insurance increased farmer’s vulnerability to losses from natural disasters and pests. Around 75% of the farmers reported that the Naga chilli market is dominated by a few powerful traders who often exploit them. The lack of a proper market monitoring authority was seen as a major reason for this exploitation. These challenges underline the need for institutional support, better infrastructure, access to finance, and improved market regulation to enhance the sustainability and profitability of Naga chilli farming. Similar results found by Ila, et. al. (2019), who reported financial profitability of green chilli production: A case study in Bogra district of Bangladesh.

Table-05. Production, socio-economic and marketing constraints faced by the Naga chilli farmers
	Reported constraints
	No of respondents
	Percentage

	Production constraints 

	1.
	Lack of High Yielding Varieties 
	33
	73.33

	2.
	Lack of labor availability 
	25
	55.56

	3.
	Lack of irrigation facilities
	24
	53.33

	4.
	Disease problem
	31
	68.89

	5.
	Lack of warehouse/go down for proper storage 
	17
	37.78

	6.
	Grading problem 
	19
	42.22

	7.
	Lack of scientific training about Naga chilli cultivation 
	31
	68.89

	Socio-Economic constraints 
	
	

	1.
	Lack of crop insurance 
	34
	75.56

	2.
	Lack of operating capital/Agricultural Credit 
	37
	82.22

	3.
	Lack of farmer’s association 
	26
	57.78

	4.
	Lack of Public and private sector extension services in the remote areas like haors 
	21
	46.67

	5.
	Exploitation of price by intermediate agencies
	23
	51.11

	Marketing constraints 
	
	

	1.
	Lack of market monitoring authority 
	34
	75.56

	2.
	Lack of market information 
	32
	71.11

	3.
	Poor transportation & communication system
	31
	68.89

	4.
	Lack of Government support price 
	35
	77.78



4. CONCLUSION AND RECOMMENDATION

The study evaluates the financial profitability of Naga chilli cultivation and concludes that it is a profitable enterprise in the Sylhet district. The key findings show a high net return of Tk. 1,223,396 per hectare and a favorable Benefit-Cost Ratio (BCR) of 3.43, indicating strong economic viability.Despite this profitability, farmers face several significant challenges. The most pressing issues include shortage of capital and lack of credit access, absence of organized farmers’ associations, unavailability of crop insurance, poor transportation and communication infrastructure, lack of proper market monitoring and regulation. These challenges need to be addressed to enhance the profitability and sustainability of Naga chilli production. The following specific recommendation may be made for the development of Naga chili cultivation.
· Sufficient financial support and related facilities should be provided to enhance Naga chilli production in the region.
· Transportation and communication infrastructure must be upgraded to ensure smooth and timely movement of goods, with special attention given to developing cost-effective water transport options.
· Regulatory bodies should take active steps to monitor the market and address the unfair practices of dominant traders.
· Steps should be taken to establish farmer associations to encourage the exchange of ideas and discussion of challenges among farmers.
· Further research is recommended, using updated market prices and a larger sample size, to draw more accurate and conclusive insights into the profitability of Naga chilli cultivation.
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