


Tenurial Arrangements and Agricultural Efficiency: Empirical Evidence from Jammu and Kashmir
Abstract 
This study investigates the comparative efficiency of farmers in the Jammu region of Jammu and Kashmir, focusing on three categories of cultivators: owner-operators, fixed renters, and sharecroppers. Farm-level data consisting of 144 farmers analyzed through efficiency measurement techniques namely Data Envelopment Analysis (DEA) reveal that owner-operators exhibit significantly higher levels of both technical and cost efficiency compared to tenant farmers. Among the tenancy systems, fixed renters outperform sharecroppers, indicating that the latter are comparatively less efficient. These results provide empirical confirmation of the Marshallian inefficiency hypothesis, which posits that sharecropping leads to lower efficiency due to disincentives for optimal input use. The findings suggest that enhancing tenure security and promoting efficient tenancy arrangements could improve productivity in the region. Policy interventions should therefore focus on reforming tenancy laws, facilitating access to credit, and incentivizing transitions toward more secure and efficient cultivation systems.
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1.Introduction
Agriculture is the foundation of rural lives in India, employing about half of the workforce and making important contributions to food security and rural welfare (Government of India, 2023). Within the agrarian structure, the system of land tenure is critical in determining agricultural performance, resource allocation, and general well-being of farming households (Damodaran, 2021; Dagdeviren et al., 2023). Sharecropping, fixed renting, and owner-operation are three different types of cultivation contracts that influence farmers' incentives, investment behaviour, and efficiency (Akber et al., 2024). Understanding the relative efficiency of these tenure systems is critical for policy interventions aiming at increasing productivity, equality, and sustainability in agriculture. Tenancy and efficiency debates in agrarian economics are not new in the field of agriculture and land tenancy (Paltasingh et al., 2022). Marshall (1890) contended that sharecropping is intrinsically inefficient since tenants bear only a portion of the marginal product of their labor, resulting in underutilization of inputs this viewpoint known as the Marshallian inefficiency hypothesis. Later, Cheung (1969) argued that sharecropping might be efficient under perfect competition and comprehensive contracts. Empirical research conducted in India and other developing countries, however, have yielded varied results. Bardhan and Rudra (1980) and Shaban (1987) offered data to support Marshall's concept, although Binswanger and Rosenzweig (1986) and Otsuka and Hayami (1988) proposed that sharecropping can be a sensible reaction to risk and credit market defects. Owner-operators are generally considered more efficient, as they capture the full returns to their effort and investments, while fixed renters occupy an intermediate position where efficiency outcomes depend on rental terms, risk-sharing arrangements, and institutional conditions (Bell, 1977; Singh, 1989). Despite decades of debate, tenancy arrangements continue to exist, pointing to their socio-economic relevance and the contextual nature of efficiency outcomes. 
Tenancy and land tenure have historically played an important role in Jammu and Kashmir (J&K). The state is widely considered as a pioneer in land reform, having implemented one of India's most extreme redistribution plans (Prasad, 2014). The Big Landed Estates Abolition Act of 1950 ended landlordism by imposing a 22.75-acre limit and giving excess land to landless cultivators (Aslam, 1977). This was followed by the Agrarian Reforms Act of 1976, which further decreased limitations and gave ownership rights to actual tillers, particularly sharecroppers which is locally known as bataidars (Singh, 2004). These changes undermined the control of feudal landowners, empowered peasants, and enhanced equality in land distribution, giving J&K the reputation of executing one of the most progressive "land to the tiller" programs in the country (Hamdani, 2016). However, the long-term outcomes of these reforms also included challenges such as land fragmentation, disguised tenancy, and limited capital investment, which constrained agricultural productivity and efficiency in subsequent decades (Swaminathan, 2022). Agriculture has traditionally played an important role in the economy of Jammu and Kashmir; however, its contribution has decreased over time (Romshoo et al., 2020). While the industry contributed for more than 60% of the Gross State Domestic Product (GSDP) in the 1950s, it is presently only 16-18% (Government of Jammu and Kashmir, 2022). Nonetheless, it remains the principal source of income for about half of the state's population, demonstrating substantial dependency despite structural changes. Moreover, the region is distinguished by tiny and fragmented holdings, inadequate automation, and reliance on traditional cereal crops such as rice, maize, and wheat and at the same time, horticulture has emerged as a major growth driver, with apples, saffron, walnuts, and basmati rice from Jammu making important contributions to household earnings and exports (Sharma, 2007). However, the sector's overall growth rate has been modest, averaging around 2-3% yearly in recent years, that is considerably lower than the national agricultural average (Directorate of Economics and Statistics, Jammu and Kashmir, 2020). Also, productivity remain in destituted state due to fragmented landholdings, concealed tenancy, insufficient irrigation uses despite rich water resources, and increased vulnerability to climate variability such as irregular rainfall, floods, and droughts (Raina & Sharma, 2021). 
Given this historical and contemporary background, the efficacy of various tenure systems in Jammu and Kashmir is especially important. Although land reforms tried to remove tenancy, sharecropping and informal leasing systems persisted in disguised forms. Owner-operators cohabit with fixed renters and sharecroppers, each with their own incentive structures, risks, and resources. Understanding how these arrangements affect efficiency is critical for identifying bottlenecks in agricultural productivity and developing evidence-based policy solutions.
Despite extensive debates on tenancy and efficiency at the global and national levels, region-specific empirical studies from J&K remain scarce. Most existing literature on tenancy in India has concentrated on states with high tenancy prevalence, such as West Bengal, Bihar, and Andhra Pradesh (Bardhan & Rudra, 1980; Shaban, 1987). In contrast, J&K has received limited attention, with studies often focusing on historical land reforms rather than comparative efficiency analysis. Furthermore, contemporary challenges such as climate variability, declining productivity, and the need for sustainable resource management remain underexplored in the tenancy literature for this region. In the previous perspective, this study is an effort to bridge the gap in existing literature by estimating comparative efficiency among sharecroppers, fixed renters and owner operators. 
Objectives of the Study
This study is designed to empirically estimate and compare the efficiency of sharecroppers, owner-operators, and fixed renters in selected districts of Jammu division. Specifically, the objectives are:
1. To assess the technical, allocative, and cost efficiency of farmers under different tenure arrangements.
2. To compare the relative efficiency of sharecroppers, owner-operators, and fixed renters, and to test the validity of the Marshallian inefficiency hypothesis in the context of J&K.
By addressing these objectives, the study adds to the wider academic discussion on tenancy and efficiency, while also providing region-specific recommendations for tenancy regulation, land-use policy, and rural development initiatives in Jammu and Kashmir.
2.Review of Literature
(a) Theoretical Perspectives on Tenancy and Efficiency
The debate on tenancy and agricultural efficiency has deep roots in agrarian economics. The Marshallian inefficiency hypothesis (Marshall, 1890) posits that sharecropping is inherently inefficient, as tenants only receive a fraction of the marginal product of their effort, leading to reduced input application and underproduction. Cheung (1969), however, challenged this view, arguing that share tenancy could be efficient if contracts are complete and markets are competitive. Later contributions, such as Stiglitz (1974) and Newbery (1977), highlighted the role of risk-sharing and market imperfections, suggesting that sharecropping may persist as a rational institutional arrangement in uncertain environments. These theoretical contributions laid the foundation for empirical debates on whether sharecropping is necessarily inefficient, or contextually efficient depending on socio-economic and institutional factors. Studies like Bell (1977), Dobbs and Foster (1972), Goswami (2015), Paltasingh (2018) and so on supported the marshallian school of thought. On the opposite side studies like Chattopadhyay and Sarkar (1997), Chattopadhyay and Sengupta (2001) have found the contradicting results to marshallian inefficiency hypothesis. Empirical findings on sharecropping efficiency have been mixed across countries and contexts. Bardhan and Rudra (1980) and Shaban (1987), using village-level data in India, provided evidence supporting the Marshallian inefficiency hypothesis, showing that sharecroppers tend to use fewer inputs and achieve lower productivity compared to owner-operators. Conversely, Otsuka and Hayami (1988) and Binswanger and Rosenzweig (1986) demonstrated that share tenancy may function efficiently in contexts where credit, insurance, and labor markets are imperfect. Evidence from other developing countries, such as Africa and Southeast Asia, further highlights that sharecropping is not uniformly inefficient, but often adapts to institutional and environmental constraints (Otsuka, 2007).
(b) Comparative Efficiency of Owner-Operators, Fixed Renters, and Sharecroppers
According to comparative studies, owner-operators are generally more technically and economically efficient because they have better incentives for long-term investment and land protection (Bell, 1977; Singh, 1989). Fixed renters often outperform sharecroppers, but they may encounter obstacles due to expensive rent, risk exposure, and a lack of long-term security (Ray & Singh, 2001). In contrast, sharecroppers frequently face lesser incentives to invest in productivity-enhancing technologies, which supports Marshall's claim. However, in risk-prone contexts, sharecropping's risk-sharing nature may provide resilience, explaining its survival despite perceived inefficiencies (Stiglitz, 1974; Otsuka and Hayami, 1988). Thus, efficiency outcomes are very context-dependent and influenced by institutional factors, tenancy regulations, and market flaws.
(c) Tenancy and Land Reforms in India and Jammu and Kashmir (J&K)
India’s post-independence land reform agenda aimed at redistributing land, securing tenancy rights, and abolishing exploitative agrarian relations. States such as West Bengal, Andhra Pradesh, and Bihar witnessed extensive debates on tenancy regulation and land reforms, with evidence suggesting that land redistribution and tenancy security improved productivity and equity (Bardhan & Rudra, 1986; Banerjee et al., 2002). Jammu and Kashmir, in particular, implemented some of the most radical land reforms in the country, with the Big Landed Estates Abolition Act (1950) and Agrarian Reforms Act (1976), which conferred ownership to tillers and reduced landlordism (Bose, 1989). While these reforms improved equity, their long-term effect on efficiency remains contested due to fragmentation, disguised tenancy, and limited investment in agriculture (Prasad, 2014). 
Despite the importance of tenancy and land reforms in J&K, region-specific empirical research on efficiency remains scarce. Most existing studies on tenancy in India focus on states with high tenancy prevalence, leaving J&K underexplored in terms of comparative efficiency outcomes. Moreover, while historical accounts document the success of land-to-the-tiller reforms in improving equity (Bose, 1989), little empirical evidence is available on how sharecroppers, fixed renters, and owner-operators perform in contemporary agricultural settings in J&K. The state’s unique climatic conditions, dependence on high-value horticulture, and vulnerability to climate change further make it a distinct case for investigation. This research seeks to fill this gap by providing empirical evidence on efficiency differentials across tenure arrangements in Jammu division.
(d) Empirical Approaches
Data Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA) are quantitative methods used to evaluate the efficiency of decision-making units (DMUs). In the context of land tenure security, these methods can provide insights into the efficiency with which land resources are utilized and managed under different tenure arrangements (Arsad et al., 2018). DEA is a non-parametric method that uses linear programming to determine the relative efficiency of DMUs, while SFA is a parametric method that estimates a production frontier and assesses efficiency by measuring deviations from this frontier (Kuosmanen, 2006; Olesen & Petersen, 2016). Various econometric techniques can be used, including ordinary least squares (OLS), fixed effects models, and random effects models (Oruk & Baran, 2022). Another emerging technique is Propensity Score Matching (PSM) which is a statistical technique used to estimate the impact of a treatment on an outcome by matching treated and untreated individuals based on their observed characteristics (Noufé, 2023). 
3.Data & Methodology 
(a) Data Source and Sampling Design
The present investigation is based on primary data collected from various type of farmers in Jammu District, Jammu and Kashmir. To guarantee that varied tenancy agreements were represented accurately, a multistage sample technique was used. In the initial step, two tehsils namely, Marh and R.S. Pura were purposefully chosen for their importance in agricultural productivity and the frequency of tenancy systems. In the second stage, a list of farmers was obtained using local records and village-level data, which served as the sampling frame. 
The total of 144 farmers were selected from these two tehsils and interviewed using a structured schedule designed to capture detailed farm-level data on inputs, outputs, and socio-economic characteristics. The sample was equally distributed across the three tenure categories, comprising 48 sharecroppers, 48 fixed renters, and 48 owner-operators for two tehsils. This balanced sample allowed for a systematic comparison of efficiency across different tenure systems.
(b) Empirical Framework
The efficiency of farmers under different tenure arrangements was estimated using Data Envelopment Analysis (DEA), a non-parametric frontier technique that measures relative efficiency of decision-making units (DMUs). DEA is particularly suitable for agricultural studies as it does not require specification of a functional form of the production function and can handle multiple inputs and outputs simultaneously. In order to empirically verify the Marshallian inefficiency hypothesis and evaluate the significance of land tenure security in agricultural production, the current study uses Data Envelopment Analysis (DEA) to analyze the efficiency of owner operators, fixed tenants, and sharecroppers. Since DEA is a non-parametric approach that does not call for the specification of a production function, it is especially well-suited for heterogeneous farm-level data, where input-output relationships and production technology may differ among tenure groups. In contrast to parametric approaches, DEA enables the direct calculation of efficiency through the creation of a best-practice frontier that is used to evaluate each farmer's performance.
For this study, an output-oriented DEA model was applied, as the primary objective of farmers is to maximize output given the resource constraints with assumption of constant returns to scale (CRS). The Constant Returns to Scale (CRS) DEA model is used in this study for an array of factors. First, CRS gives a comprehensive assessment of total technical efficiency since it does not distinguish between scale impacts and pure technical inefficiency, allowing farmers to better gauged the combined efficiency difficulties they confront. Second, the CRS assumption is useful for comparing performance among tenurial groups on a common efficiency frontier without accounting for operational scale differences. Third, farms are intended to operate closer to their optimal scale over time, so CRS provides a baseline scenario for evaluating efficiency under complete adjustment conditions. Fourth, CRS provides for a more accurate assessment of inefficiency as primarily management or resource-related, rather than being caused by disparities in farm size or scale. Similar approach has been employed by Paltasingh et al., (2022) in measuring the efficiency score of various tenurial farmers.
 The output is Crop yield (measured in kilograms per acre) and inputs include Fertilizers (kg per acre), Pesticides (mililiters per acre), Seeds (kg per acre) and Area cultivated (acre).
(c) Estimation Procedure
The DEA efficiency scores were estimated for each farmer in the sample using the output-oriented VRS model. The efficiency scores range between 0 and 1, where a score of 1 indicates a technically efficient farm lying on the production frontier, while scores less than 1 reflect inefficiency relative to the best-performing farms. Subsequently, the efficiency scores were compared across sharecroppers, fixed renters, and owner-operators to test the validity of the Marshallian inefficiency hypothesis in the context of Jammu district. 
Output oriented constant returns to scale DEA is given as
The output is denoted by y and inputs by x.





where λj​ are intensity variables. ψ is the output expansion factor. If ψ ∗=1 the DMU lies on the frontier (technically efficient under output orientation). If ψ ∗>1 outputs can be proportionally expanded by factor φ∗ (i.e., the DMU is inefficient in the sense that it could produce φ times the output). 
(d) Slack Equation
Slacks identify specific input excesses or output shortfalls that the radial measure alone may hide. The equations are given below.


4.Results and Discussion
(a)Age Distribution
The age profile in table 1 reveals that the majority of respondents (34.7%) belong to the 46–55 years age group, followed by 36–45 years (31.3%). Only 1.4% of the respondents are below 25 years. This indicates that farming in Jammu’s agricultural sector is dominated by middle-aged farmers, with limited participation from youth. This age structure is important in analyzing efficiency, as middle-aged and older farmers often have greater farming experience but may be less open to new technologies compared to younger farmers.
Table 1: Age of respondents
	[bookmark: _Hlk207925315]Age Group
	Frequency
	Percent

	Less than 25
	2
	1.4

	25-35
	14
	9.7

	36-45
	45
	31.3

	46-55
	50
	34.7

	Above 56
	33
	22.9

	Total
	144
	100.0


Source: Computed from Interview schedule, 2023-24
(b) Annual Income Levels
In table 2 it can easily infer that nearly half of the farmers (45.1%) earn above six lakhs annually, while 36.1% fall in the four–six lakh brackets, and only 18.8% report incomes between two–four lakhs. This relatively higher income profile suggests that agriculture in the study area is not purely subsistence-oriented.
Table 2: Annual income level of respondents
	Income Groups
	Frequency
	Percent

	Two lacs- four lacs
	27
	18.8

	Four lacs- Six lacs
	52
	36.1

	Above Six lacs
	65
	45.1

	Total
	144
	100.0


Source: Computed from Interview schedule, 2023-24
(c) Education Levels and Credit accessibility 
In table 3 depicts that the educational profile shows that 31.3% of the farmers have studied up to Class 10th, followed by Class 12th (22.9%) and up to Class 8th (25.7%). About 17.4% of the respondents possess higher education (graduation and above), while only 2.8% are illiterate. This indicates a moderate level of human capital among the farming population. Higher education levels are expected to influence technical efficiency positively, as better-educated farmers are more likely to adopt modern practices, improved seed varieties, and efficient resource allocation.
Table 3: Education level of respondents
	Education Groups
	Frequency
	Percent

	Illiterate
	4
	2.8

	Upto Class 8th
	37
	25.7

	Class 10th 
	45
	31.3

	Class 12th 
	33
	22.9

	Graduation
	20
	13.9

	Post graduation
	5
	3.5

	Total
	144
	100.0








Source: Computed from Interview schedule, 2023-24
The table 4 highlight that an overwhelming 97.9% of farmers reported access to credit, while only 2.1% lacked it. This highlights that institutional and non-institutional credit systems are widely available in the study area.
Table 4: Access to Credit 
	Response
	Frequency
	Percent

	Yes
	141
	97.9%

	No
	3
	2.1%

	Total
	144
	100%


Source: Computed from Interview schedule, 2023-24
(d) Farm Size Distribution
The landholding pattern shows that the majority of farmers fall into the marginal (46.5%) and small (43.8%) categories, with only 9.8% owning semi-medium and medium holdings. This dominance of small-scale farming is consistent with the agrarian structure of Jammu and Kashmir. Smaller farm sizes may limit economies of scale and capital-intensive investments, potentially affecting cost efficiency (see table 5). Moreover, sharecroppers have most of the marginal and small farms.
Table 5: Farm Size of respondents
	Farm Size
	Frequency
	Percent

	Marginal (upto 1 hectare)
	67
	46.5

	Small (1-2 hectare)
	63
	43.8

	Semi medium (2-4 hectare)
	9
	6.3

	Medium (4-10 hectare)
	5
	3.5

	Total
	144
	100.0


Source: Computed from Interview schedule, 2023-24
Figure 1: Farm Size across Owner operators, Sharecroppers and Fixed Renters
[image: ]
(e) Overall Efficiency Measurement
The table 6 indicate that the overall technical efficiency (TE) results indicate that a large proportion of farmers operate at a low efficiency level. Specifically, 38.2% of farmers fall within the 0.00–0.50 range of TE, while another 26.4% lie between 0.51–0.60. Only 9.7% of farmers achieved near-perfect efficiency levels (0.91–1.00). The mean TE score of 0.60 suggests that, on average, farmers could potentially reduce inputs by 40% without compromising output levels if they were fully efficient.
Cost efficiency (CE) is even lower, with a mean of 0.23, reflecting substantial scope for minimizing production costs. Allocative efficiency (AE), which measures how well farmers combine inputs given input prices, averages 0.38, indicating that farmers are not using the cost-minimizing mix of inputs. Collectively, these findings suggest significant inefficiency in the production system of Jammu agriculture, rooted in both technical and allocative dimensions.
Table 6: Overall Efficiency Measurement
	TE Range 
	Frequency
	Percent

	0.00–0.50
	 55
	38.2%

	0.51–0.60
	 38
	26.4%

	0.61–0.70
	 13
	9%

	0.71–0.80
	 15
	10.4%

	0.81–0.90
	 9
	6.3%

	0.91–1.00
	 14
	9.7%

	Mean TE
	0.60
0.23
0.38

	Mean CE
	

	Mean AE(CE/TE)
	


Source: Computed from Interview schedule, 2023-24; Note: CE: Cost Efficiency, TE: technical efficiency and AE: allocative efficiency
(f) Mean Slack Values
Slack analysis provides further insights into specific input use inefficiencies. Pesticides (26.9) exhibit the highest slack, indicating overuse or misallocation of chemical inputs. This may be due to farmers’ limited knowledge of optimal application or risk-averse behaviour against crop losses. Area (2.33 hectares) shows notable slack, suggesting that land is not being utilized to its potential—possibly due to fragmented holdings, tenure insecurity, or lack of complementary inputs. Fertilizers (0.716) and seeds (0.31) show smaller slacks, but still indicate room for optimization. his implies that better input management strategies, integrated pest management, and balanced fertilizer application could significantly enhance efficiency.
Table 7: Mean Slack value
	Input Used
	Mean Slack Value

	Fertilzers
	0.716

	Pesticides
	26.9

	Seeds
	0.31

	Area
	2.33


Source: Computed from Interview schedule, 2023-24
(g) Efficiency Across Tenure Groups
The efficiency comparison across tenure arrangements reveals a clear hierarchy of performance, consistent with theoretical expectations. Owner-operators achieve the highest technical efficiency (0.57), cost efficiency (0.28), and allocative efficiency (0.47). Their superior performance stems from secure land tenure, which provides stronger incentives for input use, long-term investments, and better resource allocation. While fixed renters show intermediate performance, with TE (0.46), CE (0.18), and AE (0.40). Since they pay a fixed rent, they retain full marginal returns to effort, which motivates efficient input use. However, lack of ownership may still constrain long-term investments. Lastly, sharecroppers perform the worst, with TE (0.36), CE (0.14), and AE (0.38). This confirms the Marshallian inefficiency hypothesis, whereby output-sharing arrangements reduce incentives to maximize productivity, leading to underinvestment in inputs and lower overall efficiency.
Table 8 : Efficiency across Owner operators, Sharecroppers and Fixed Renters
	Efficiency
	Owner operators (n=48)
	FixedRenters(n=48)
	Sharecropper(n=48)

	Mean TE
	0.57
	0.46
	0.36

	Mean CE
	0.28
	0.18
	0.14

	Mean AE(CE/TE)
	0.47
	0.40
	0.38


Source: Computed from Interview schedule, 2023-24
5. Conclusion and Policy Suggestions
The study on efficiency differentials among owner-operators, fixed renters, and sharecroppers in Jammu agriculture reveals that land tenure security plays a decisive role in determining farm-level efficiency. Owner-operators consistently outperformed both fixed renters and sharecroppers in terms of technical, cost, and allocative efficiency, reflecting the positive influence of secure land rights on investment incentives, input optimization, and overall productivity. Fixed renters displayed moderate efficiency, suggesting that fixed contractual arrangements allow relatively better incentives compared to sharecropping. Sharecroppers, however, recorded the lowest efficiency levels, confirming the Marshallian inefficiency hypothesis, wherein output-sharing reduces the motivation to maximize productivity. The analysis of slack values further indicates widespread misallocation of inputs, with pesticides and land use showing the highest inefficiencies, reflecting overuse of chemicals and underutilization of land resources. Coupled with the dominance of marginal and small farmers in the study area, these inefficiencies underscore the structural constraints in the studied areas of Jammu agricultural sector. Despite high access to credit, inefficient use of inputs and tenure insecurity continue to limit the productive potential of farmers.
The findings of this study imply that boosting agricultural efficiency in the Jammu region necessitates a multifaceted policy approach adapted to the specific conditions found in the two tehsils under consideration. The findings show that disparities in efficiency among sharecroppers, fixed tenants, and owner operators are closely related to tenure stability, resource access, and farm-level restrictions unique to this region. Strengthening land rights through clear land records, transparent leasing policies, and tenancy reforms would reduce uncertainty and encourage farmers to make long-term investments in productivity-enhancing practices. Despite its contributions, this study is subject to certain limitations. The analysis is based on a cross-sectional dataset of 144 farmers from selected districts of Jammu, which may not fully capture temporal variations or represent the entire region of Jammu and Kashmir. Additionally, while tenure arrangements have been studied in detail, other institutional factors such as access to markets, infrastructure, and extension networks have not been systematically analysed. While tenure security appears to play an important role, future research employing approaches like as Propensity Score Matching (PSM) could better isolate its impact by adjusting for confounding variables. Future research could expand the scope by employing panel data to capture changes in efficiency over time and the dynamic effects of tenure reforms. Moreover, exploring the role of digital technologies, climate-smart agriculture, and women’s participation in farming could offer new insights for designing inclusive and sustainable policies. 
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