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ABSTRACT

	The study evaluates the economic viability and influencing factors behind the adoption of natural and conventional ginger farming systems in the Northeastern Hill Region (NEHR) of India. Data from 140 farmers (80 farmers practicing natural farming, 60 farmers practicing conventional farming) in Arunachal Pradesh and Meghalaya during 2023–24, were collected through structured interviews using snowball sampling method. The analytical methods included cost–return analysis, benefit–cost ratios, relative economic efficiency estimation, unpaired t-tests, and logit regression to compare profitability and to identify adoption determinants.
Findings indicated that conventional farming achieved better economic results, with higher yields (8,935 kg/ha vs. 7,260 kg/ha), gross income (₹1,99,350/ha vs. ₹1,66,845/ha), and net returns (₹1,08,763/ha vs. ₹83,969/ha). Although natural farming reduced cultivation costs by 8.51 percent (₹82,876/ha vs. ₹90,587/ha), it showed a negative relative economic efficiency (-22.80%) and a lower benefit–cost ratio (2.01 vs. 2.20). Increased labour requirements (34.31% higher) and greater disease vulnerability outweighed the savings from avoiding fertilizers and pesticides. Logit regression suggested that age, gender, family labour availability, and cultivation costs positively influenced natural farming adoption, while larger farm size hindered it. While natural farming supports environmental sustainability and reduces input costs, its lower profitability due to yield gaps and lack of price incentives highlights the need for supportive policies and market development to enable a sustainable agricultural transition in NEHR.
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1. INTRODUCTION
Ginger (Zingiber officinale Roscoe) has historically occupied an important place in both culinary and medicinal traditions, often described as “natural gold” due to its wide-ranging value (Ghosh et al., 2011). References from medieval writings indicate its dual use in kitchens and apothecaries (Bhatt et al., 2013). Scholarly evidence suggests that ginger most likely originated in southern China, Southeast Asia, or the Indo-Malaysia region, and subsequently spread to India and other parts of the world through human migration and trade. Historical records trace its export to the thirteenth and fourteenth centuries, when Arab traders introduced ginger from India to East Africa (Spence, 2023). Today, India is the world’s largest producer and exporter of dry ginger, with production rising from 682,000 metric tons in 2012–13 to 2.43 million metric tons in 2022–23, thereby contributing nearly 44 percent of global output. In export terms, Indian ginger accounted for approximately 65 million USD in 2023 (WITS).
Within India, the Northeastern Hill Region (NEHR) holds a distinctive position in ginger cultivation. The crop is grown across almost all the Northeastern states, with Meghalaya, Mizoram, Arunachal Pradesh, and Sikkim being the leading producers (Aleem et al., 2020). Official statistics reveal that Assam contributes the largest share (33.03 percent), followed by Meghalaya (17.01 percent) and Sikkim (14.07 percent), while Manipur records the lowest share (1.03 percent) (Government of India, 2015). Scholars have underscored ginger’s role as a major cash crop in the region (Rymbai et al., 2018). Importantly, the agricultural landscape of the Northeast is characterized by the persistence of natural regimes, wherein farming practices are deeply rooted in indigenous technical knowledge (ITK) and largely devoid of external chemical inputs (Athawale and Singh, 2023). Ginger is a tropical perennial herb that serves as a noteworthy cash crop in Northeast India (Hazarika and Kakoti, 2013). NEHR is the crucial player in the country’s ginger industry. rapidly establishing itself as India's hub for organic ginger cultivation. Tribal farmers of the region continue to use traditional methods for ginger cultivation, by relying on local resources, indigenous knowledge, and human labour. This region boasts a rich ginger diversity, with numerous indigenous cultivars still in cultivation, such as Bola Ada, Moran Ada, Jatia Ada, Keki, Bazar Local, Naga Shing, Thingpuri, Shing Bhoi, Khasi Local, Tura and many others. In addition to these traditional varieties, some farmers were also cultivating high-yielding varieties like Nadia and Wynad, as well as the exotic cultivar Rio de Janeiro (Kharjana et al., 2017). Ginger in the region is typically grown under rainfed conditions, sowed during March-April. Traditional cultivation practices in the NEHR vary by state, including the jhum system, and bun system in Meghalaya, zabo in Nagaland, tila in Tripura and Assam, and terrace farming in Sikkim. Ginger is often grown as part of mixed cropping systems in the region (Rahman et al., 2009). In addition to its economic significance, ginger plays an indispensable role in the region's traditional cuisine, valued for both its culinary and medicinal properties, which offer several pharmacological benefits (Jha and Deka, 2013; Yumnam and Sarangthem, 2020; Kadirvel et al., 2021; Athawale et al., 2024). Moreover, ginger holds cultural significance, frequently being used in religious ceremonies (Vijayan et al., 2020; Nampi, 2024).
Despite this significance, systematic research comparing natural and conventional ginger farming in the Northeast remains limited. The present study seeks to address this gap by conducting a comparative analysis across selected states of the region. Specifically, the study aims to (i) compare the costs and returns associated with natural and conventional ginger farming, (ii) assess differences in productivity and profitability between the two systems, and (iii) examine the key factors influencing farmers’ decisions to adopt natural farming practices.
2. MATERIALS AND METHODS
The study was conducted in two Northeastern states of India, namely Arunachal Pradesh and Meghalaya. In Arunachal Pradesh, East Siang and Lower Subansiri districts were selected, while in Meghalaya, West Garo Hills, West Jaintia Hills, and Ri-Bhoi districts were selected. These districts were purposively selected due to their dependence on agriculture as the primary livelihood source. From each district, one block was identified: Pasighat in East Siang, Zero-I in Lower Subansiri, Rongram in West Garo Hills, Laskein in West Jaintia Hills, and Bhoirymbong in Ri-Bhoi district. Snowball sampling method was employed to identity the ginger farmer and within each selected block, one village was selected, and a total of 140 ginger farmers were surveyed — 80 practicing natural farming and 60 practicing conventional farming. Natural farming respondents were defined as those who adhered to practices such as minimal tillage, abstaining from agro-chemical usage, implementing mulching, adopting crop rotation, and practicing polycropping. Conversely, farmers not following these attributes were categorized as conventional farmers. Primary data for the agricultural year 2023-24 were collected from the sample respondent through personal interview on a well-structured schedule comprising of land preparation, human and animal labour cost, transplanting cost, plant protection, machinery use, harvesting, threshing, various implements used by the respondents and yield etc.
2.1 Analytical tools
Cost Concept
In order to work out the economics of natural farming vis-à-vis conventional farming the cost of production of the cultivated crops and cropping system was computed using cost concepts proposed by the Special Expert Committee.
Commission for Agricultural Costs and Prices Cost Concepts 
Cost A1 includes: 
i) Cost of planting material cost
ii) Cost of manures, fertilizers, and pesticides
iii) Cost of hired human labour 
iv) Cost of owned and hired bullock labour
v) Cost of owned and hired machineries
vi) Depreciation on implements, farm buildings, and irrigation structures 
vii) Land revenue 
viii) Interest on owned working capital 
Cost A2: Cost A1 + rent paid for leased-in land
Cost B1: Cost A1 + interest on the fixed capital assets excluding land
Cost B2: Cost B1 + rental value of owned land 
Cost C1: Cost B1 + imputed value of family labor 
Cost C2: Cost B2 + imputed value of family labor 
Analysis of economic returns
		The net returns over different cost concepts were calculated as the difference between the gross farm income (GFI) and particular cost as follows: -
· Gross farm income (GFI) = Value of main product
· Net return including family labour = GFI − Total cost including family labour 
· Net return excluding family labour = GFI − Total cost excluding family labour 
· Farm business income = GFI – Cost A₂
· Family level income = GFI − Cost B₂
· Net farm income = GFI – Cost C₂
· Farm investment income = Farm business income – Wages of family labour.
Benefit cost ratio (BCR)
		Benefit cost ratio of an investment is the ratio of the discounted value of all cash inflows to the discounted value of all cash outflows during the life of the crop or project. The benefit cost ratio was worked out by using following formula.

Where, 
Rt = GFI in period t
Ct = Cost C2 in period t
If the Benefit cost ratio is greater than unity, the investment is profitable.
Unpaired t-test
Unpaired t-test was used to determine the mean differences of the economics of both the natural and conventional farming. The value of 't' for the difference was computed by the given formula:
	
 Where, 
= Mean of natural farming
= Mean of conventional farming
s1  = Standard deviation of natural farming
s2  = Standard deviation of conventional farming
n1 = Sample size of natural farming 
n2 = Sample size of conventional farming

Relative Economic Efficiency
[bookmark: _Hlk184826513]Economic efficiency is distinct from the other two efficiencies, even though it is the product of technical and allocative efficiencies. Relative economic efficiency which is a comparative measure of economic gains, can be calculated by:

Model Specification
The binary decision generates a non-linear response and thus violates the assumptions of the linear regression model; therefore, a probability model based on a cumulative frequency distribution is used. The probability functions used for the logit models are based on the on the logistic distribution functions respectively and they are bounded between 0 and 1 and they exhibit a Sigmoid curve, conforming to the theory of adoption. The logit model, used for binary outcome predictions, has roots in statistics and econometrics. To investigate the factors driving the farmer’s choice to adopt natural farming, the logit regression analysis was used. The dependent variable, "adopt," is binary, taking the value 1 if the farmer practices natural farming and 0 if they practice conventional farming. Logistic regression provides interpretable outputs in terms of odds ratios, making it suitable for understanding the likelihood of adoption based on different factors. Additionally, it accounts for non-linear relationships between the independent variables and the log-odds of the outcome. The analysis was run by using SPSS 21 version software. Mathematically, the logit regression analysis is expressed as follow. The model is specified as follows:


Where,
 is the dependent variable, where 1 indicates “natural farming” and 0 indicates “conventional farming”
P(adopt=1) is the probability that the farmer adopts natural farming.
, , …, represent the independent variables influencing the adoption decision.
​ is the intercept, and , ,…, ​ are the coefficients associated with each independent variable.
ϵ represents the error term.
3. RESULTS AND DISCUSSION
Comparative economics of ginger farming
The comparative cost of cultivation of ginger under natural vs conventional farming is presented in Table 1. It can be inferred that the total cost of cultivation (Cost C2) was higher in conventional farming (₹90,587.67/ha), whereas, natural farming incurred ₹82,876.03 per hectare i.e. 8.51 per cent less cost than the ginger conventional farming. The contribution of Cost A1 in the total cost was estimated to be 13.65 per cent lower in the natural farming (₹56,743.52/ha) compared to conventional farming (₹65,715.72/ha). Under natural as well as conventional farming, a major portion of the Cost A1 was attributed to rhizomes (planting material) i.e. 42.40 per cent share in natural farming and 39.12 per cent in conventional farming. The cost of rhizomes under natural farming was accounted of ₹35,136.88 per hectare and for conventional farming it was of ₹35,441.36 per hectare Farmers had suffered significant losses in recent years due to crop infections and pests, preventing them from retaining their produce for the next season. Consequently, they had to buy rhizomes before the next planting season, which may explain the high cost of seeds. Similar result of major share of rhizome cost was reported by Gohain et al. (2020), Mathew et al. (2018) Lalthantluangi (2022), Chaudhary et al. (2023). Under natural farming the cost of rhizome was 0.86 per cent less than conventional farming. Given the labour-intensive ginger farming practices, cost of hired labour in natural farming (₹18,087.86/ha) was found to be 34.31 per cent more than conventional farming (₹13,467.26/ha). 
Among the various activities, intercultural activities such as weeding required the most man-days, followed by land preparation, sowing and mulching and harvesting. Similar farming activities also reported by Lapasam (2024) in ginger cultivation of the study region. Therefore, machine labour was absent in natural farming, whereas conventional farming incurred ₹6,969.89 per hectare on machine labour, contributing 7.61 per cent of the total cost. Usually, under ginger conventional farming, machine labour was used for seed bed preparation, while some farmers used it for the making of ridges and furrow. However, due to the smaller plot sizes associated with ginger cultivation under natural farming regime in the East Siang and Lower Subansiri districts as well as on the slopes of hills in the Ri-Bhoi, West Garo Hills, and West Jaintia Hills districts, the use of machine labour was impractical. Consequently, all cultivation activities from seedbed preparation to harvesting were reported to be conducted manually.
Additionally, under natural farming the cost of FYM was of ₹1,160.81 per hectare, which was 46.93 per cent less than conventional farming (₹2,187.50/ha). Fertilizer cost in conventional farming was of ₹1742.83 per hectare, accounted for 1.92 per cent of the total cost. Pesticides cost in conventional farming was of ₹3068.19 per hectare, constituted 3.39 per cent of the total cost. Ginger is particularly vulnerable to root and rhizome diseases, notably soft rot and Fusarium infections, as well as insect pests such as white grubs and shoot borers. In response to these challenges, natural farmers in the region had adopted various indigenous pest and disease management practices, like cultural and mechanic practices, such as application of ash and the manual picking of the insect pest. Whereas, conventional farmers used the pesticides to protect their crop.
Additionally, crop rotation was generally practice by the natural farmers to mitigated these challenges. After harvesting of ginger, natural farmers typically grow vegetables such as peas, cabbage, cauliflower, mustard, and maize. Similar crop sequences reported by Pandey et al. (2008). Land revenue was found to be zero in both farming systems. Depreciation cost was calculated at ₹175.53 per hectare for natural farming and ₹311.17 per hectare for conventional farming. Depreciation cost was found to be 43.59 per cent less in the natural farming. Interest on working capital amounted to ₹2,182.44 per hectare (2.63%) in natural farming and ₹2,527.53 per hectare (2.79%) in conventional farming. 
The share of Cost A2 which included the rent paid for leased land, was similar to Cost A1 since no rent payments were observed in either system, as there was no land tenancy system in the region. Interest on own fixed assets in natural farming (₹326.28) was occurred to be 66.86 per cent lower than the conventional farming (₹984.46). Therefore, the share of Cost B1 was accounted to be ₹57,069.80 for ginger natural farming and ₹66,700.18 for conventional farming. Rental value of own land was calculated as per the market rates of ginger in the villages and nearby markets, as per the prevailing rate of ginger, for the natural farming (₹4,530.92/ha) rental value of own land was found to be 2.68 per cent lower than its conventional farming (₹4,655.57/ha). Therefore, Cost B2 accounted for natural farming was of ₹61600.72 per hectare and for conventional farming was of ₹71355.75 per hectare, which contributed as 74.33 per cent and 78.77 per cent of the total cost of cultivation, respectively. Imputed value of family labour under natural farming (₹21,275.31/ha) was constituted to be 10.62 per cent higher than the conventional farming (₹19,231.92/ha). Consequently, Cost C1 which included Cost B1 and imputed value of family labour was worked out as ₹78,345.11 per hectare and ₹85,932.10 per hectare for natural and conventional farming, respectively, which accounted to be 8.83 per cent lesser in natural farming.    
  
Table 1: Comparative economics of ginger in NEHR of India
(₹/ha)
	[bookmark: _Hlk179367886]Cost items
	Natural Farming
	Conventional Farming
	Percent difference (over conventional farming)

	Rhizomes
	35136.88
	35441.36
	-0.86

	
	(42.40)
	(39.12)
	

	Hired labour
	18087.86
	13467.26
	34.31

	
	(21.83)
	(14.87)
	

	Machine Labour
	-
	6969.89
	-100.00

	
	
	(7.69)
	

	FYM
	1160.81
	2187.50
	-46.93

	
	(1.40)
	(2.41)
	

	Fertilizers
	-
	1742.83
	-100.00

	
	
	(1.92)
	

	Pesticides
	-
	3068.19
	-100.00

	
	
	(3.39)
	

	Depreciation
	175.53
	311.17
	-43.59

	
	(0.21)
	(0.34)
	

	Land revenue
	-
	-
	

	
	
	
	

	Interest on working capital @4 %
	2182.44
	2527.53
	-13.65

	
	(2.63)
	(2.79)
	

	Cost A1
	56743.52
	65715.72
	-13.65

	
	(68.47)
	(72.54)
	

	Rent paid for leased in land
	-
	-
	

	
	
	
	

	Cost A2
	56743.52
	65715.72
	-13.65

	
	(68.47)
	(72.54)
	

	Interest own fixed assets
	326.28
	984.46
	-66.86

	
	(0.39)
	(1.09)
	

	Cost B1
	57069.80
	66700.18
	-14.44

	
	(68.86)
	(73.63)
	

	Rental value of own land
	4530.92
	4655.57
	-2.68

	
	(5.47)
	(5.14)
	

	Cost B2
	61600.72
	71355.75
	-13.67

	
	(74.33)
	(78.77)
	

	Imputed value of family labour
	21275.31
	19231.92
	10.62

	
	(25.67)
	(21.23)
	

	Cost C1
	78345.11
	85932.10
	-8.83

	
	(94.53)
	(94.86)
	

	Cost C2
	82876.03
	90587.67
	-8.51

	
	(100.00)
	(100.00)
	


Note: Figure in parentheses are percentage of total Cost C2
Source: Field survey, 2023-24.

It is evident from the Table 2, higher yield was obtained under conventional farming (8,934.94 kg/ha) as compared to natural farming (7,260.41kg/ha), with the mean difference of 1,674.53 kg per hectare. Consequently, higher GFI of ginger under conventional farming was of ₹1,99,350.46 per hectare, which was found to more than natural farming (₹1,66,845.46/hectare) by ₹32,505.00 per hectare. Similarly, net returns were obtained as ₹83,969.43 per hectare under natural farming, which was of ₹24,793.36 lower than conventional farming (₹1,08,762.79/ha).  Returns excluding family labour (₹1,05,244.74), farm Business income (₹1,10,101.94) and farm investment income (₹88,826.63) were found to be lower under natural farming than its conventional counterpart by ₹22,749.97, ₹23,532.80, ₹25,576.18, respectively. The BC ratio was also lower in the ginger natural farming (2.01) than conventional farming (2.20).
The lower net returns in natural farming were characterized by the prevalence of fungal diseases (which is common in the ginger (Suday et al., 2024)) in the study region, which adversely affected yields. Additionally, natural farmers did not benefit from the premium prices. They received the same prices as the conventional farmers in the region. Lepcha et al. (2019) found that ginger cultivated with limited organic manures produced lower yields and stated the need for specific nutrient combinations to enhance nutritional availability for improved productivity. Similarly, Rana and Korla (2010) reported that the application of biofertilizers led to higher ginger yields. 

Table 2: Comparative returns of ginger in NEHR of India 
(₹/ha)
	Particulars
	Natural Farming
	Conventional Farming
	Mean difference

	Yield (kg/ha)
	7260.41
	8934.94
	-1674.53

	GFI
	166845.46
	199350.46
	-32505.00

	Returns including family labour (GFI-CostC2)
	83969.43
	108762.79
	-24793.36

	Returns excluding family labour (GFI-CostB2)
	105244.74
	127994.71
	-22749.97

	Farm Business income (GFI- Cost A2)
	110101.94
	133634.74
	-23532.80

	Farm investment income (GIF-( Cost A2+imputed value of family labour)
	88826.63
	114402.82
	-25576.18

	BC Ratio
	2.01
	2.20
	-0.19


Source: Field survey, 2023-24.

In natural farming, the costs of rhizomes and FYM were observed to be lower in natural farming, with mean difference of ₹304.48 and ₹1026.69 per hectare, respectively, compared to conventional farming. However, the difference in the cost of rhizomes was not statistically significant, while the cost of FYM was significant at the 1 percent level. Conversely, the cost for human labour in natural farming were higher by ₹6,663.99 than conventional farming and with this difference also being significant at the 1 per cent level. The higher cost for human labour in ginger natural farming can be accredited to the manual operation of all farming activities, particularly since most farmers cultivate ginger on hill slopes (Table 3). Sharma et al. (2023) also noted that traditional ginger farmers tend to receive lower returns.

Table 3: Results of unpaired t test for mean difference of paid out cost of ginger farming
(₹/ha)
	[bookmark: _Hlk179791355]Inputs 
	Natural Farming
	Conventional Farming
	Mean Difference
	t values

	Rhizomes
	35136.88
	35441.36
	-304.48
	1.15NS

	Human labour 
	39363.16
	32699.18
	6663.99
	5.67***

	Machine Labour
	-
	6969.89
	-6969.89
	9.57***

	FYM
	1160.81
	2187.50
	-1026.69
	10.28***

	Fertilizers
	-
	2187.50
	-2187.50
	32.15***

	Pesticides
	-
	3068.19
	-3068.19
	29.97***


Note: *** indicates 1 per cent level of significance, NS indicates non significance.
Source: Field survey, 2023-24.

The results of the unpaired t-test comparing the returns of ginger farming is presented in the Table 4. The data indicate that natural farming produced 7,260.41 kg of ginger per hectare, which was 1,674.53 kg per hectare lower than the yield from conventional ginger farming (8,934.94 kg/ha). This disparity was because of the fact that, conventional farmer not only used of synthetic inputs but also cultivated high-yielding ginger varieties, resulting in significantly higher yields in conventional systems, with a statistically significant difference at the 1 per cent level. GFI for conventional farming was calculated at ₹1,99,350.46 per hectare, exceeding that of natural farming by ₹32,505.00, which stood at ₹1,66,845.46 per hectare. Similarly, net returns from conventional ginger farming amounted to be ₹1,08,762.79 per hectare, which was ₹24,793.36 higher than the net returns of ₹83,969.43 per hectare for natural farming. Both GFI and net returns showed significant differences at the 1 per cent level.

Table 4: Results of unpaired t test of returns of ginger farming 
(₹/ha)
	[bookmark: _Hlk179818253]Particulars
	Natural Farming
	Conventional Farming
	Mean Difference
	t values

	Yield (kg/ha)
	7260.41
	8934.94
	-1674.53
	10.75***

	GFI (₹/ha)
	166845.46
	199350.46
	-32505.00
	5.71***

	Net returns (₹/ha)
	83969.43
	108762.79
	-24793.36
	4.68***


Note: *** indicates 1 per cent level of significance.
Source: Field survey, 2023-24.

Relative economic efficiency of ginger
ginger resulted negative REE values of 22.80 per cent, signifying economic inefficiency of natural farming and indicating that net returns in natural farming fall short of those in conventional farming for ginger.
[bookmark: _Hlk180955546]Table 5: Relative economic efficiencies of various crops in NEHR
(%)
	Crop
	REE

	Ginger
	-22.80


Source: Field survey, 2023-24.

Factors driving the farmer’s choice to adopt ginger natural farming
Log likelihood of 94.980, Cox & Snell (0.479) and Nagelkerke R2 (0.642) provided a reasonably good fit of the data. Logistic model showed that, age, gender, family labour and cost of cultivation significantly and positively impacted the decision of ginger growers to adopt natural farming whereas farm size have a negative significant effect on the decision of the ginger growers to adopt natural farming (Table 6). 
As the age (0.153) of ginger growers increases, the odds of adopting natural farming practices rise by 1.165, likely due to the influence of ethnicity, culinary traditions, and cultural norms. In the NEHR, tribal farmers have historically adhered to traditional methods of ginger cultivation, incorporating indigenous plant protection techniques, mulching and utilizing local cultivars such as Keki, Shing Bhoi, Khasi Local, and Tura (Rahman et al., 2009). These cultural and traditional practices have likely fostered a stronger inclination among older growers to adopt natural farming, aligning with their long-standing heritage. In NEHR, ginger was predominantly cultivated on slopes, with or without terracing, in the district of Ri Bhoi and the West Garo Hills, as well as in the plains of the East Siang and Lower Subansiri Districts. Although both male and female members contribute to ginger farming, male farmers were more often involved in labourious physical activities such as ploughing, seedbed preparation, mulching, cowdung application. As a result, the likelihood of adopting natural farming practices increases significantly, with the odds of 4.509 times higher for male farmers. Similarly, family labour (0.109) positively impacted the adoption of ginger natural farming, with each additional family labour increasing the odds of adoption by a factor of 1.115, at 1 per cent level of significance. The cost of cultivation showed a positive and moderate effect on adoption, with an odds ratio of 1.000, indicating that farmers considered the labour and rhizome costs. Conversely, farm size (-1.633) had a negative significant effect on the adoption of the ginger natural farming practices with an odds ratio of 0.195, given the drudgery’s nature of the ginger cultivation (Patel et al., 2021). Moreover, due to the commercial nature of ginger, farmers typically handled grading by themselves, without engaging in further processing as they perceive to be time-consuming and tedious (Lapasam, 2024).
[bookmark: _GoBack]Table 6: Maximum likelihood estimates of logit regression for factors driving the farmer’s choice to adopt ginger natural farming
	Variables
	Co-efficient (B)
	Standard Error
	p-value
	Exp(B)

	Age
	0.153***
	0.052
	0.003
	1.165

	Gender (1)
	1.506**
	0.658
	0.022
	4.509

	Education (1)
	0.635
	0.842
	0.451
	1.888

	Farming experience
	-0.047
	0.046
	0.301
	0.954

	Household size
	0.034
	0.178
	0.847
	1.035

	Farm size
	-1.633***
	0.420
	0.000
	0.195

	Family labour
	0.109***
	0.033
	0.001
	1.115

	Hired labour
	0.001
	0.038
	0.972
	1.001

	Cost of cultivation
	0.000***
	0.000
	0.000
	1.000

	Gross returns
	0.000
	0.000
	0.550
	1.000

	Constant
	19.052***
	5.941
	0.001
	2E+08

	-2 Log likelihood
	94.980
	
	
	

	Cox & Snell R Square
	0.479
	
	
	

	Nagelkerke R Square
	0.642
	
	
	


Note: *** significant at 0.01 per cent, **significant at 0.05 per cent and *significant at 0.10 per cent level of significance. 
Source: Field survey, 2023-24.
4. CONCLUSION
While conventional ginger farming currently demonstrates superior short-term economic performance in the NEHR region, the choice between farming systems should consider broader factors including environmental sustainability, soil health, market premiums, and long-term viability. The study highlights the need for policy interventions to support natural farming through market mechanisms, technical assistance, and financial incentives. For natural farming to become economically competitive, addressing yield gaps through improved organic disease management, nutrient optimization, and market premium development is essential.
The findings suggest that the transition to natural farming requires a holistic approach involving technological improvements, market development, and policy support to overcome current economic disadvantages while realizing potential long-term benefits for environmental sustainability and farmer health. Future agricultural development strategies in the NEHR should balance immediate economic returns with sustainable farming practices to ensure the long-term viability of ginger cultivation in the region.
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