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Resource-Use Efficiency in the Coconut Cultivation: A Comparative Analysis of PM KISAN Beneficiaries and Non-Beneficiaries

 

ABSTRACT 
Coconut farming is a major economic activity in the agrarian sector in Tamil Nadu and the utilisation of the resources remains inefficient because of the high-cost of inputs and uneven distributions of land. This study explores how the PM KISAN Scheme affected the efficiency of resource utilisation in the coconut farmers in relation to beneficiary and non-beneficiary farmers in the Salem District. These are aimed at determining the socio-economic profiles of the farmers and to determine the impact of the scheme on production costs, returns and technical efficiency. The Cobb-Douglas production function, cost and return analysis with the primary data comprising of 100 randomly selected farmers were used. The findings show that beneficiaries have better yields, lower costs, and net returns than non-beneficiaries. The scheme has also a positive influence on the technical efficiency and this is supported by the factors such as education and family size. The research finds that PM KISAN contributes to the efficiency of the use of resources to a significant extent, and this aspect necessitates the further improvement of the implementation to derive the best advantages.
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1. INTRODUCTION 

Agricultural sector in India is the backbone of Indian economy, as it brings livelihood to millions of people, making food secure in the country. Coconut farming is a major crop among other crops because of its diversified applications and provision of livelihoods to the rural population. The state of Tamil Nadu, which is among the top coconut producers, is a good example of using both conventional and contemporary farming methods. Nevertheless, this efficiencies in the use of resources in coconut production remains a problem due to the high costs of inputs, labour intensive nature, repeated costs on fertilisers and irrigation, and low resistance to pests and weather conditions. These constraints are also enhanced by liquidity deficiencies of small and marginal farmers, which frequently results in the inability to use inputs properly and in time, which in turn leads to low productivity. In recent years, the Government of India has introduced several income support programmes geared towards enhancing the financial stability of the farm level. In 2019, the Pradhan Mantri Kisan Samman Nidhi (PM KISAN) scheme was introduced, which is intended to support the income of the small and marginal farmers by giving an annual direct cash transfer of ₹6,000. The financial support will be aimed at reducing the input prices, improving the output, and making agriculture sustainable. Though the scheme has gained much publicity, little has been done to analyse certain areas such as the coconut farming in terms of how effectively the resources are used (Dhanapal, 2010).

[bookmark: _GoBack]The research problem discussed in the present study is as follows: What impact does PM KISAN scheme have on the resource use efficiency and economic performance of coconut farmers who are beneficiaries compared to those who are not beneficiaries? The research based on the parameters of utilising resources including the costs of resources, labour and technical efficiency provides an understanding of how effective the scheme is in dealing with the major challenges in the coconut farming industry. This study is important as it can be used in the agricultural policy-making process and enhance specific interventions in resource optimization. This study aims to find out the social-economic profile of PM KISAN beneficiaries and non-beneficiaries, and the analysis of input costs and efficiency ratio sheds light on whether the scheme can help bring a rise in productivity and profitability of coconut production in Salem District, Tamil Nadu. 

2. REVIEW OF LITERATURE
Nagaraja, (2016) compared the resource-use efficiency of Andhra Pradesh coconut growers and found that the small growers could substantially boost their output by efficiently applying fertilizers and manure because the effect of Marginal Value Product (MVP)/Marginal Factor Cost (MFC) on the input was more than one. The same is supported by Nasrin & Parthipan, (2020), who applied the Cobb-Douglas production function in the Coimbatore district and found that such key inputs as farmyard manure, Nitrogen, Phosphorous, and Potassium were not applied fully. Nonetheless, they discovered that there was over-exploitation of irrigation cost contrary to the perceived notions of water shortage implying that the use of water should be cut down in order to achieve an economic efficiency. Kolambkar, (2017) made an emphasis on the issue of mechanization in South Goa and reported that the MVP to price ratio was largest in terms of machine labour (2.65), which may suggest that the focus on mechanizations is more likely to bring better results than more land or fertilizers. More recently, in a work that involved product diversification, Koli et al., (2025) compared the sole coconut farming to coconut madi (toddy) production in Maharashtra. They found out that there was the dichotomy in the use of fertilizers; the most positive effect on the yield of the nut was observed in situations where fertilizers were overused in the production of madi, which adversely affected the yield. They also added that although their models had high explanatory power (R2 of 0.99), farmers were operating on average on a downward sloping scale. According to Yeswanth et al., (2024), the net returns divided by the total cost of raw nuts in Southern Karnataka were negative, but the conversion of coconut to copra gave significant positive returns. They found that labour cost was the most critical variable affecting productivity, which was also confirmed by Muthumani and (Muthumani & Sathuragiri, 2022), who found that labour shortages and pest incidence - the Rhinoceros beetle in particular - were the main limiting factors to farmers in the district of Theni. Naik, (2016) was more general and highlighted that, although India has the largest share of production, the management is still traditional and that seasonality of the harvest and copra demand is a main influential factor on price instability. Nair, (2021) emphasised a century of technological and scientific advancement in the cultivation of coconuts and how institutional research has led to high productivity and efficiency in resource use in plantation crops.

Other than coconut, financial support systems have played a significant role in influencing efficiency of resources. Markam & Kunjam, (2025); Siddharth et al., (2025) found that PM KISAN improves liquidity and supports agricultural investments and farmers income. Kavitha et al., (2021) assessed the effects of PM-KISAN scheme on Ragi farmers in Karnataka and discovered that the liquidity received by the scheme enabled beneficiaries to acquire better quality inputs leading to a 9.07 percent increased gross return and better technical efficiency than non-beneficiaries. Equally, in the same context of infrastructural support, Amit Guleria et al., (2022) discovered the watershed development projects in the North-Western Himalayas caused an increase of between 7 to 30 percent in crop productivity of the beneficiaries because of the enhanced irrigation facilities even though the presence of wild animals as a menace to production was a major constraint. Lastly, when it comes to other commercial crops, Kumar et al., (2023) also examined cotton production in Haryana but only in Sirsa and Hisar districts the author found that returns to scale were negative. Their analysis showed regional differences in the allocation of resources as machine labour and fertilizers were underutilized in Sirsa, but human labour is the underutilized element in Hisar, which implied that place-specific policy adjustments should be adopted to enhance the yield. Thus, the existing literature reveals that there is a lack of comparative analysis between beneficiaries and non-beneficiaries with the same crop, which is essential to isolate the scheme’s impact. 

3. METHODOLOGY

The study was conducted in Salem District of Tamil Nadu by using multistage sampling design. In the first stage, Salem district has 4 revenue divisions, of these, Mettur revenue division was purposely selected because it has largest concentration of agricultural land under coconut cultivation. In the second stage, Mettur has 3 taluks, out of these, 2 taluks viz., Omalur and Kadayampatti taluks were purposely selected in terms of coconuts production. The final stage, 100 coconut cultivating farmers (50 PM KISAN beneficiaries and 50 non-beneficiaries) were randomly selected from 2 taluks. The collection of primary data was done on a structured interview schedule in the agricultural year 2023-24. The data obtained were calculated and analyzed in terms of percentage analysis and Cobb-Douglas production.

4. RESULTS AND DISCUSSION 

4.1. Socio-economic Characteristics of PM KISAN Scheme Beneficiary and Non-Beneficiary Farmers

This section analyses the socio-economic background of farmers receiving the PM KISAN Scheme and those who do not receive the scheme. The socio-economic characteristics include demographic aspects such as age, education, landholding size, family size and yearly income. Comparison shows the difference between the two groups and provides an understanding of what is important in scheme adoption and perceived benefits.

Table 1. Socio-economic Characteristics of the Beneficiaries and Non-Beneficiaries

	Characteristic
	Beneficiaries (n=50)
	Non-Beneficiaries (n=50)
	p-value

	Average Age (years)
	45.8 ± 10.2
	47.2 ± 9.6
	0.412

	Education Level (%)
	
	
	

	- Illiterate
	20%
	35%
	0.034*

	- Primary School
	50%
	45%
	0.657

	- High School and Above
	30%
	20%
	0.172

	Average Landholding (acres)
	3.5 ± 1.2
	2.8 ± 1.1
	0.021*

	Family Size (members)
	5.4 ± 1.6
	5.8 ± 1.8
	0.283

	Annual Income (₹)
	150,000 ± 25,000
	120,000 ± 20,000
	0.001**


(** Significant at 1%, *Significant at 5%) 

The beneficiaries tend to be better educated, to possess larger land areas than the non-beneficiaries and also they earn more per annum. These disparities indicate that superior socio-economic status can enhance the use and access of the PM KISAN Scheme. It is important to note that the size of landholding and the education level were strong predictors of participation in schemes. 

4.2. Comparative Effect of PM KISAN Scheme on Coconuts Cultivation

This segment relates the economic and technical performance of coconut farming between the beneficiary farmers and non-beneficiary farmers. The cost elements important to be considered include seed, manure, chemical fertilisers, labour, and machine usage and the outputs to be considered are the gross revenue, net returns, and yield. Besides, yield is the dependent variable to measure technical efficiency with independent variables being input costs, farmer demographics and scheme benefits. 

Table 2. Coconuts cost-revenue analysis.
	Particulars
	Beneficiaries (₹/acre)
	Non-Beneficiaries (₹/acre)
	p-value

	Cost of Seed
	1,500
	1,700
	0.342

	Cost of Manure
	5,000
	6,200
	0.021*

	Cost of Chemical Fertilizers
	3,000
	3,800
	0.019*

	Cost of Human Labour
	10,000
	12,000
	0.005**

	Cost of Machine Labour
	8,000
	8,500
	0.221

	Total Variable Cost
	27,500
	32,200
	0.003**

	Total Fixed Cost
	10,000
	10,500
	0.188

	Total Cost
	37,500
	42,700
	0.002**

	Gross Revenue
	65,000
	55,000
	0.001**

	Net Returns
	27,500
	12,300
	0.000**


(** Significant at 1%, *Significant at 5%) 

The financial assistance provided by PM KISAN would reduce the costs incurred by beneficiary farmers in manure, chemical fertilisers and labour and result in a reduction in the total costs. As well, beneficiaries have increased gross revenues and net returns, which means improved profitability. This implies that the scheme is good in promoting the economic performance of the beneficiary farmers because the financial constraints are reduced.

The comparative results of the current research can be related to the previous empirical studies about coconut production and farm subsidy programmes. The finding that PM KISAN recipients have reduced input prices and increased profitability concurs with the findings of Kavitha et al. (2021) who established that financial support via PM-KISAN enhanced farmers to acquire superior quality inputs that translated to greater gross returns and efficiency. The same way the lower spending on fertilisers and manure by beneficiaries is in line with the study of Nasrin and Parthipan (2020) who observed that coconut farmers do not tend to use a lot of fertiliser inputs, and yield performance is dependent on effective use and not quantity. The increased performance of the labour and the importance of human labour found in this research also confirm the study by Yeswanth et al. (2024), who stated that labour is the most crucial factor in the production of coconuts in Southern Karnataka. In addition, the better trend in profitability of beneficiary farmers is consistent with Kolambkar (2017), who indicated that the efficiency benefits have a strong connection with rational utilization of labour and mechanisation in the coconut farming. Overall positive role of institutional assistance that is also present in the current research matches Nair (2020), who emphasized that the technological and institutional improvement of plantation crops greatly increases the efficiency of farms and their economic results. Such comparisons are indicative of the fact that the economic and technical benefits realized among the beneficiaries of PM KISAN are in line with the larger empirical literature. 

Table 3. Technical efficiency of Coconut cultivation.

	Independent Variable
	Coefficient (β)
	p-value

	Cost of Seed
	0.12
	0.045*

	Cost of Manure
	0.15
	0.032*

	Cost of Chemical Fertilizers
	0.10
	0.061

	Cost of Human Labour
	0.18
	0.001**

	Cost of Machine Labour
	0.08
	0.089

	Age of Farmer
	-0.05
	0.142

	Education of Farmer
	0.25
	0.000**

	Family Size
	0.06
	0.098

	Benefit of PM KISAN Scheme
	0.35
	0.000**


(** Significant at 1%, *Significant at 5%) 

The analysis of Cobb-Douglas production function has shown positive yield influence to be the most impactful with PM KISAN Scheme benefits. The other influential factors are the cost of human labour and education of farmers. This highlights the role of financial assistance and expertise in the enhancement of technical efficiency. Interestingly, the costs of fertilisers and manure, despite the importance of these factors are less critical, which means that more investments in these factors do not have the same returns. Therefore, the general results indicate that the PM KISAN Scheme has a strong positive effect on economic and technical effectiveness in the cultivation of coconuts. Not only do the beneficiaries realise a greater level of profitability, but their efficiency in the use of resources is also higher than that of non-beneficiaries. The scheme eases the economic burdens and farmers can invest more on the most important inputs such as labour and education that directly increases the productivity. Further, the socio-economic analysis brings out the inequality in the scheme participation, as more educated and wealthy farmers gain more. This brings concerns of equal access and implies that specific outreach activities should be implemented to guarantee that the marginalised groups are included. Although the PM KISAN Scheme has served well in enhancing beneficiaries, the inefficiencies in the input application as well as the inclusion of non-beneficiaries are essential in maximising the effect of the scheme on rural development. Research needs to be done in future to address long term impacts and possible integration with other agricultural support programmes.

5. CONCLUSION

The study brings an in-depth discussion on how the PM KISAN Scheme has affected the efficiency of resource utilisation in the production of coconuts in Salem District, between beneficiary and non-beneficiary farmers. The results demonstrate that, in comparison to the non-beneficiaries, PM KISAN beneficiaries have better socio-economic factors, such as increased educational levels and resource accessibility. The direct benefit transfer system of the scheme has helped farmers to invest in inputs like seeds, fertilisers and labour that are very important thus translating to increased productivity and profitability. The cost and return analysis shows that costs of production per unit of output is relatively less to the beneficiaries due to the superior allocation of resources and prompt procurement of inputs. The gross revenue and net returns are much better with the beneficiaries and this highlights how the scheme has the potential of enhancing economic stability and sustainability among small and marginal farmers. Also, the technical efficiency test provides ideas of the positive impact of the PM KISAN Scheme, education, and family size, on the optimal use of resources. Although these are the advantages, other issues like fluctuation in the prices of input materials and the inability of all qualified farmers to get access to some of the benefits because of gaps in the implementation process remain. These problems can be solved with the help of specific policy-intervention measures, increased awareness programmes, and simplified implementation procedures to ensure the maximisation of the effect of the given scheme. The study highlights the significance of direct benefit transfer programmes in the enhancement of agricultural productivity and efficiency in utilisation of the resources. 

Despite the fact the study offered significant information regarding the efficiency of coconut farmers in the PM KISAN Scheme in the Salem District, it is necessary to admit some limitations. First, the sample is analyzed using a cross-sectional dataset that was worked on in one agricultural year (2023-24). Since agricultural performance change according to seasons because of weather, market changes, incidence of pests and policy change, the performance may not be able to capture the changes in years. Second, the research is only done in two taluks in a single district. The identified areas are significant areas of coconut planting, but the results might not be reflective of the heterogeneity of coconut farming in Tamil Nadu or India. Further analysis on how various districts or states (with different agro-climatic conditions) would perform comparatively would be more informative on the regional variation in resource-use efficiency. Third, the Cobb-Douglas production formulation employed in the study has certain functional limitations, such as restrictive elasticity of the formulation. Further studies can also be based on the alternative stochastic frontier models or translog functions as they allow the capture of the more slightly bendable production relationships and also better isolate the technical inefficiencies. Fourth, the PM KISAN Scheme is evaluated by the researchers based on its impact on input costs, returns and technical efficiency but fails to measure entirely behavioural reactions, including investment patterns, risk-taking behaviour or credit reliance. The qualitative methods or the behavioural economic approaches could be included to enhance the explanation of the impacts of financial transfers on decision-making of farmers. Lastly, the research lacks the investigation of the possible complementarities in PM KISAN and other agricultural support programmes (subsidies, crop insurance, or extension services). The future studies should examine the possibility of synergistic impact of integrated policy support on productivity and efficiency. In general, more studies with extensive coverage, diversified methodology, and interdiscipline would aid in building the evidence on the impact of income-assistance programs in a sustainable agricultural development.
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