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ABSTRACT 
Aims: The study aims to identify the socioeconomic profile of farmers, to calculate the percentage of different input prices, and to determine the net returns per-acre in different sizes of farms to determine the optimal level of operation and propose evidence-based policies to stabilize agricultural income. Methods: The study has a sample of 120 sugarcane-producing households that were chosen by the use of a multistage random sampling method among four representative villages in the selected blocks. The structured interview schedules were used to gather primary data in the agricultural year 2025. A percentage test and a tabular test were used to assess the proportion of the ratio input of factors and the resultant revenue system of marginal, small, medium, and large farms. Findings: The empirical findings are that a typical sugarcane farmer in the Coimbatore area incurs about 16.60 percent of the total variable costs on the seeds and 62.90 percent on hired workers, which is the most important cost element because there is industrial competition in the area regarding the availability of the workforce. Other inputs are machinery (7.40%), chemical fertilizers (5.80%), family labour (5.0%), and pesticides (2.45%). A net average of 31,233 per acre was achieved in the study. Even an examination of farm sizes shows that the highest level of the economies of scale is achieved at the range of 5.0-7.5 acre that produces the best relative net returns. Conclusion: In order to maintain sugarcane farming in this expensive industrial zone, the study suggests that one should embrace the use of labour-saving technologies and micro-irrigation systems. Intervention by the government is proposed to give fair credit support and to correct price-fixing systems (FRP), such that they reflect properly increasing costs of labour and inputs.	Comment by Adeola Babatunde: kindly summarise all these aims to the main objective. 	Comment by Adeola Babatunde: kindly remove 	Comment by Adeola Babatunde: Kindly avoid writing like a thesis, abstract writing has its own style and diction, check other journal publications to make necessary changes 	Comment by Adeola Babatunde: Kindly input the facts and figures results of the main objective 	Comment by Adeola Babatunde: Kindly remove 	Comment by Adeola Babatunde: remove 
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1. INTRODUCTION	Comment by Adeola Babatunde: This introduction has omitted some main aims of having introduction. what is the current production capacity for sugarcane, why is this study important,who are the beneficiary of the results gotten, what has been done by other researchers among others. 
2. This journal publications do not use referencing numbers, you write the reference / source out 

Sugarcane (Saccharum officinarum) is a major commercial crop in the world, the key raw material in the production of sugar and the booming bio-energy industry. The second-largest agro-based industry in the Indian context is the sugar industry, which is crucial in transforming the rural areas and creation of jobs [1]. Nonetheless, economic feasibility of this crop is also directly linked to the cost-revenue-system at the farm level. With the increasing production cost as a result of increasing prices of inputs and uncertain labour markets, a need to understand the details of costs and returns has been an issue of concern in agricultural economics. The profitability of sugarcane in Tamil Nadu and especially in such districts as Erode and Coimbatore is very much dependent on the regional factor prices and resource-use efficiency [2], [3]. Coimbatore is alone struggling with the fact that it is an industrial centre whose agricultural wages are not pegged to the traditional agricultural parity but to the industrial scales. This has resulted in a cost-price squeeze in the structure in that it requires a thorough empirical audit of localised production costs and the associated risks of a twelve-month crop cycle. Darma et al. [4] examined growth in incomes associated with the production of brown sugar cane with the observation that value added processing is able to hedge against variable prices. Manju and Dinesha [5] compared the cost and returns of the farms of different sizes in Karnataka and found that the resource-use efficiency is usually optimal in the medium-scale operations. This is supported by Jain et al. [6] who evaluated the economic feasibility of small farmers in Uttar Pradesh and found that the level of margins is precariously low in the case of marginal holds. The transition to alternative systems has an economic dimension to it as well; Singh et al. [7] reported a cost-return analysis of organic and conventional systems and found that labour needs tend to offset chemical savings. The returns also are also determined by techno-economic changes in the market; Mari Selvam et al. [8] proposed that biochar production may reduce net costs due to waste recycling, whereas Asha et al. [9] have proposed that the milling efficiency in the by-products processing has a direct impact on grower prices. The socio-economic studies conducted by Elenchezhian et al. [10] established that education and experience are the critical determinants of cost management. Labour market shocks also pose a threat to the industry. Win et al. [11] and Richards et al. [12] research reveals that labour shortages are causing an increase in the cost of harvesting, which essentially transforms equations of Net Revenue. This is essential in industrial Coimbatore where manufacturing jobs are in competition with agricultural jobs. According to Zulkifli et al. [13], millions of family labour and informal credit tend to destroy sustainability. Moreover, the efficiency of mills is still a condition of profitability on the part of the farmers [14]. Nevertheless, in an industrial farming region, Coimbatore farmers are increasingly becoming disconnected between the government price incentives and localized costs [15], [16]. The urgency to measure the impact of high costs on labour hired and rented mechanization on various farm sizes is also necessary. Thus, this study aims to identify the socioeconomic profile of farmers, to calculate the percentage of different input prices, and to determine the net returns per-acre in different sizes of farms to determine the optimal level of operation and propose evidence-based policies to stabilize agricultural income.

2. MATERIALS AND METHODS 	Comment by Adeola Babatunde: Costs and Returns analysis is outrightly omitted in this section but discussed in the results discussion section. please kindly try and include all method of analysis used. 
in addition the comment on references should be corrected here too

The methodology of this study was formulated in such a way that it would be effective in capturing the economic aspects of sugarcane farming in the Western zone of Tamil Nadu. The Coimbatore District was intentionally chosen as the universe of the study because it is one of the major sugarcane crop locations and a special mixture of canalized and rain-fed agriculture. Multistage random sampling method was used so as to make sure that the sample was representative [17]. At the initial phase, the Pollachi and Thondamuthur blocks were chosen considering their exemplary location in acreage of sugarcane and the closeness to the processing facilities. The second stage was used to randomly pick four representative villages in these blocks in order to factor in on local differences in soil quality and access to water. The third step was to select a sample of 30 sugarcane farmers in each of the four villages randomly to make up 120 households. This sample was further categorized into four different groups in terms of land holding size whereby marginal farms (less than 2.5 acres), small farms (2.5-5.0 acres), medium farms (5.0-7.5 acres) and large farms (above 7.5 acres) were used. This post-stratification creates a comparative approach to the effect of the economies of scale on the cost of production. The study collected primary data via a personal survey technique by use of a pre-tested and structured interview schedule. The data used was related to the 2023-24 agricultural year and included information of variable inputs in data sets of seed sets, fertilizers, pesticides and machine hours, and labour demands (family and hired). Land revenue, depreciation of farm implements, interest on fixed capital and other non-current expenses were also considered. In order to analyze the data, the percentage analysis that was used was a basic tabular analysis to determine the relative proportion of each cost constituent and also to compare the net returns of the various types of farms. This descriptive statistical method gives as clear a picture of the financial wellness of the sugarcane business in the study area.

3. RESULTS AND DISCUSSION 

The study findings are discussed in two sections: first, the socioeconomic background of the sampled sugarcane farmers based on farm size is analysed and second, the cost and revenue structure based on the crop are estimated. 

3.1 Socio economic characteristics of sample farmers

Socioeconomic status of the respondents is a very important aspect in agricultural economics since it determines the rate of technology adoption and effectiveness of resource distribution. Table 1 categorizes the features of the 120 sample farmers in the four observed categorize of farm size with the percentages of each in a row expressed in parentheses to demonstrate the exact distribution of each demographic in the strata.

Table 1. Socio Economic Characteristics of Sample Sugarcane Farmers.

	Characteristic
	Category
	< 2.5 ac
	2.5 - 5.0 ac
	5.0 - 7.5 ac
	> 7.5 ac
	All (100%)

	Age (Years)
	Below 35
	4 (22.2%)
	6 (33.3%)
	5 (27.8%)
	3 (16.7%)
	18

	
	35 – 50
	14 (22.6%)
	22 (35.5%)
	16 (25.8%)
	10 (16.1%)
	62

	
	Above 50
	11 (27.5%)
	14 (35.0%)
	7 (17.5%)
	8 (20.0%)
	40

	Education
	Illiterate
	4 (33.3%)
	5 (41.7%)
	2 (16.7%)
	1 (8.3%)
	12

	
	Primary
	9 (32.1%)
	10 (35.7%)
	6 (21.4%)
	3 (10.7%)
	28

	
	Secondary / HSC
	11 (20.4%)
	18 (33.3%)
	14 (25.9%)
	11 (20.4%)
	54

	
	Graduate+
	5 (19.2%)
	9 (34.6%)
	6 (23.1%)
	6 (23.1%)
	26

	Family Size
	Up to 4
	16 (21.6%)
	28 (37.8%)
	18 (24.3%)
	12 (16.3%)
	74

	
	Above 4
	13 (28.3%)
	14 (30.4%)
	10 (21.7%)
	9 (19.6%)
	46

	Experience
	< 10 Years
	6 (27.3%)
	8 (36.4%)
	5 (22.7%)
	3 (13.6%)
	22

	
	10 – 20 Years
	12 (21.4%)
	20 (35.7%)
	14 (25.0%)
	10 (17.9%)
	56

	
	Above 20 Years
	11 (26.2%)
	14 (33.3%)
	9 (21.4%)
	8 (19.1%)
	42


Source Survey Data (Percentages in brackets represent row)

Table 1 presents the data in detail on the changing demographics with increase in land holdings. As an example, the Age distribution indicates that the middle-aged group (35-50 years) is always high in all the strata but the highest percentage of the representation is in the 2.5-5.0 acre group (35.5%). This proves that this age group is presently the most active in farm work. With regards to Education, there is a large shift in a more educated level (Graduate+) with greater sizes in farm (above 5.0 acres). The illiterate farmers on the other hand are most commonly located in the marginal and small holdings (75% of the total illiterate farmers are occupying less than 5 acres). This will indicate that increased academic achievement will be related to the capacity to control or purchase bigger tracts of land. Family Size information shows that small nuclear family (up to 4 people) is the average in the district, yet it is highly represented in the small farm category (37.8%). The economic consequences of this structural change in terms of large joint families are critical since it decreases the source of internal family labour and leads to the need of hired labour. Lastly, the Experience profile indicates that long-term farming experience (Above 20 Years) is well distributed although new entrants (Less than 10 Years) are exclusively found in the smaller categories (marginal and small farms covering more than 60% of new farmers). This is probably due to the recent land fragmentation or the penetration of young entrepreneurs into small-scale commercial production.

3.2. Cost and Returns Analysis 

The economics of sugarcane production have been examined by using the data obtained by conducting a survey on 120 sample sugarcane farmers who were selected based on the sample sizes of the Pollachi and Thondamuthur blocks of the Coimbatore district. In agricultural production, the cost of production is defined as the amount that the farmers have spent on the different inputs whether fixed and variable in order to get the final produce. The variable costs that contain seeds, chemical fertilizers, pesticides, machine hours and human labour are directly related with output and are the major variable in influencing the cropping decisions at farm-level. Table 2 shows the estimated cost and revenue information of various sizes of the farms in the study area. 

Table 2. Projected Cost and Revenue Details of Sugarcane Cultivation in Rs.

	Cost / Revenue Particulars
	Land Holding Size
	All (Avg)

	
	< 2.5 ac
	2.5-5.0 ac
	5.0-7.5 ac
	> 7.5 ac
	

	Cost of Seed
	4,950 (16.2%)
	4,820 (15.5%)
	5,200 (18.1%)
	5,400 (20.2%)
	5,092 (16.6%)

	Cost of Family Labour
	2,400 (7.8%)
	1,850 (5.9%)
	1,150 (4.0%)
	750 (2.8%)
	1,537 (5.0%)

	Cost of Hired Labour
	17,700 (58.0%)
	19,400 (62.5%)
	18,200 (63.2%)
	17,500 (65.5%)
	18,200 (62.9%)

	Cost of Machine hours
	2,600 (8.5%)
	2,240 (7.2%)
	1,850 (6.4%)
	1,650 (6.2%)
	2,085 (7.4%)

	Cost of Chemical Fertilizer
	1,800 (5.9%)
	1,750 (5.6%)
	1,600 (5.5%)
	1,450 (5.4%)
	1,650 (5.8%)

	Cost of Pesticide
	1,100 (3.6%)
	1,050 (3.3%)
	800 (2.8%)
	600 (2.2%)
	887 (2.4%)

	Total Variable Cost (TVC)
	30,550 (100)
	31,110 (100)
	28,800 (100)
	27,350 (100)
	29,451 (100)

	DIRTI (Fixed Costs)
	6,200
	6,500
	7,100
	8,500
	7,075

	Total Cost (TC)
	36,750
	37,610
	35,900
	35,850
	36,526

	Total Revenue (TR)
	65,250
	71,810
	70,103
	66,848
	67,759

	Net Revenue (TR-TC)
	28,500
	34,200
	34,203
	30,998
	31,233

	N 
	28
	43
	27
	22
	120


Source: Survey data (Percentages in brackets are of TVC)

Table 2 indicates that there is a lot of information about economics of sugarcane production in Coimbatore. The first one is the overwhelming preponderance of the Hired Labour costs, which is 62.9% on the average of the Total Variable Cost (TVC). This reliance on paid workers is equally high at all farm sizes with the highest being 65.5% with the larger holding (>7.5 acres). This is a direct product of the industrial boom in the region: the opportunity cost of labour is very high in the textile and manufacturing industries, and therefore the agricultural wages are high and the family labour supply is low in terms of the Coimbatore district. This is also confirmed by the Family Labour statistics which indicates that there is a steep drop in the percentage of the family labour as 7.8 in the marginal farms to only 2.8 in large farms, and thus the farmer on the large farms is reduced to the role of supervision. The second variable expenditure that is the most significant is the Seed Costs with an average of 16.6% of TVC. As the farm size grows, the trend in seed expenditure is observed to have an upward trend increment in the highest percentage to 20.2%. This can be a sign that bigger farmers are putting larger investments in high yielding varieties or certified seed sets in order to achieve maximum productivity. On the other hand, the trend of the Machine Hour costs is opposite, with the highest costs exceeding 8.5 percent among marginal farmers and the lowest costs of 6.2 percent among large farmers. This relationship shows the low capitalization levels of marginal growers, who have to pay high rates to rent tractor and harvesting machines, but large farmers usually possess their equipment or can hire them in large volumes, which proves the obvious economies of scale in the field of machine operation. The total chemical fertilizer and Pesticide expenses constitute a total of around 8.2 percent of the TVC. Surprisingly the rate of expenditure on pesticides is also higher on marginal and small farms (3.6) than on large farms (2.2) which may represent a more intensive and manual pest control method on the smaller farms than on larger ones. In profitability, the highest Total Revenue (TR) of 70,103 per acre occurs at the average size of farm (5.0-7.5 acres). In 5.0-7.5 acre category, the Net Revenue is maximized when the Total Cost (TC) is subtracted with both variable and fixed components (DIRTI) being -34,203 per acre. The negative net revenue expansion in farms of sizes exceeding 7.5 acre (reducing to Rs. 30,998) indicates that there is a point of diminishing returns. This is probably due to the inefficiencies in management and the explosion in the number of fixed costs (DIRTI), which increase to a wide margin of Rs. 7,100 to 8,500 in the biggest category. As a result, the range of 5.0-7.5 acre is defined as the most effective size of sugarcane farms in Coimbatore, which provides the best ratio of input expenditure, workforce, and the output of the crop. This information highlights the fact that sugarcane is a profitable both in terms of its sensitivity to the labour market and the productiveness of land use.

4. CONCLUSION

The estimates of the economics of sugarcane production in Coimbatore district show that comparative advantage is observed most in terms of farm size group of 5.0-7.5 acres which is considered as the optimum farm size in the region. The analysis of socioeconomic factors in various categories reveals that the shift of the larger nuclear family to smaller units, together with the severe industrial competition in the workforce has resulted in acute reliance on hired labour, which constitutes almost 63 percent of all variable costs. Although the net revenue per acre stood at 31,233, the study findings indicate that marginal and small farmers are overloaded with the exorbitant rental prices of machinery and bargaining power in the employment sector. On these goals, it is advisable that the Government should offer credit facilities on an objective basis and should encourage collaborative harvesting forms to reduce these high operational expenses. Additionally, the current price incentives repair system which is the FRP must be reconsidered to reflect the local economic conditions in Coimbatore as an industrialized environment and this should guarantee the sustainability of sugarcane agriculture in Western Tamil Nadu in the long term.
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