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ABSTRACT
[bookmark: _Hlk190695956]An efficient and effective rural credit delivery system is imperative for providing timely, adequate, and equitable access to credit for raising agricultural productivity and income. Equitable access to institutional credit is important in this context of relative scarcity of credit and the high cost of informal credit. The research specifically investigates the evolving landscape of agricultural credit in India by conducting a comparative analysis between two National Sample Survey Office (NSSO) rounds - the 70th round (2012-13) and the 77th round (2018-19). Through this temporal comparison, the study explores both the structural changes in credit accessibility and the persistent socio-economic disparities in institutional credit access. Employing multivariate logistic regression analysis, the research identifies various determinants influencing credit accessibility and quantifies existing inequalities. The findings reveal a significant correlation between socio-economic status and institutional credit access, with deprived populations facing considerable barriers in accessing formal credit channels. Consequently, these marginalized groups continue to rely heavily on informal credit sources to meet their financial requirements. The analysis highlights multiple socio-economic and demographic variables that substantially impact credit accessibility patterns across India. The study's findings underscore the urgent need for more precisely targeted and inclusive policy interventions. The research suggests that existing credit delivery mechanisms require substantial refinement to effectively reach and serve populations at the grassroots level. This comprehensive analysis contributes to the broader discourse on financial inclusion and agricultural development by providing empirical evidence of persistent inequalities in credit access, while simultaneously highlighting the necessity for policy reforms to address these systemic disparities in India's rural credit landscape.
Keywords: Agriculture Credit, Credit Accessibility, Inclusive Growth
INTRODUCTION 
The post-independence era in India marked a pivotal shift in agricultural credit policy, with the government prioritizing institutional credit accessibility for farmers through formal banking systems and cooperative societies, moving away from traditional non-institutional lending sources (GULATI & JUNEJA, 2019). This strategic reorientation manifested through several significant policy interventions, including the establishment of cooperative societies, the formation of Regional Rural Banks, and the landmark nationalization of banks, all aimed at enhancing credit accessibility and fostering institutional dependency for agricultural credit requirements (H., 2024). The fundamental role of formal credit access in agricultural operations cannot be overstated, particularly in the context of essential agricultural inputs such as seeds, fertilizers, plant protection products, and animal feed. The Food and Agriculture Organization (Credit to agriculture Global and regional trends 2012–2021 ) emphasizes that reliance on informal or non-institutional credit sources often subjects farmers to unfavorable lending terms and exorbitant interest rates, potentially rendering agricultural enterprises economically unviable. This vulnerability is particularly acute given the inherent temporal gap between agricultural investment and revenue generation in crop cultivation and livestock rearing. 
Agricultural credit, as defined within the institutional framework, encompasses loans and advances extended by financial institutions to both farmers and rural communities. The National Bank for Agriculture and Rural Development (NABARD, 2021) articulates a comprehensive approach to agricultural credit, incorporating both direct lending to farmers and refinancing options for rural banking institutions. This multifaceted strategy extends beyond conventional farming to support diverse agricultural activities, including organic farming initiatives and agro-processing ventures, thereby promoting integrated rural development. The institutional credit structure thus serves not merely as a financial instrument but as a catalyst for comprehensive agricultural and rural transformation, addressing both immediate operational requirements and long-term developmental objectives (P, et al., 2019)
The evolution of agricultural finance in India's predominantly smallholder farming sector has garnered significant scholarly attention, with researchers examining its transformative patterns, effectiveness, and inherent challenges. Seminal studies by Jatav and Nayak (2022) and Kumar et al. (2017) have illuminated the determinants of formal agricultural lending in rural areas, revealing persistent indebtedness among farmers, with approximately 45% still relying on informal credit sources. Their research notably establishes a positive correlation between educational attainment, financial system access, and formal credit utilization. Building on this foundation, Kumar and Afroz (2022) document a 5.5-fold increase in institutional credit allocation to the agricultural sector, while simultaneously highlighting significant regional disparities, particularly the disproportionate credit flow favouring the southern region over the northeastern states. The historical trajectory of credit sources, as analysed by Kumar (2007), demonstrates a gradual decline in non-institutional credit's prevalence from 1951-1952 to 2002-2003. However, this transition has not been uniform across socio-economic strata. Research indicates systematic bias in institutional credit access, favouring affluent households and regions while disadvantaging economically challenged states like Bihar. Despite policy initiatives to enhance institutional credit availability, small and marginal farmers continue to be ensnared in exploitative non-institutional lending practices. The interrelationship between agricultural distress and farmer indebtedness in rural India has been extensively documented, with small and marginal farmers bearing the brunt of this crisis. Sajjad and Chauhan (2012) and Mishra (2006) establish a critical connection between escalating debt levels and farmer suicides, particularly in regions such as Andhra Pradesh, Punjab, and Haryana. Kumar's (2021) focused analysis of agricultural credit flow in Uttar Pradesh reveals pronounced regional disparities, with economically advantaged areas receiving preferential credit allocation while regions like Bundelkhand and Eastern Uttar Pradesh remain underserved.
Karthick and Madheswaran (2020) provide crucial insights into the socio-economic dimensions of agricultural credit accessibility, highlighting significant disparities between various social groups. Their research underscores the systematic discrimination faced by Scheduled Castes and Scheduled Tribes compared to Forward Castes, while examining the influence of multiple variables including asset valuation, landholding size, and educational attainment on credit accessibility. This comprehensive body of literature collectively emphasizes the persistent structural inequalities in India's agricultural credit landscape and the urgent need for more inclusive and equitable credit distribution mechanisms. These interconnected studies collectively form a robust analytical framework for understanding the complexities and challenges within India's agricultural credit system, while simultaneously highlighting areas requiring policy intervention and structural reforms. 
Through an examination of the extent of agricultural credit accessibility in India and the ways in which its pattern has evolved between two NSSO rounds, this study adds to the body of current material. This study also sought to identify the ways in which different socioeconomic factors influence agricultural credit accessibility in rural India.
MATERIAL AND METHODS
The analysis of agricultural credit utilizes cross-sectional data from the 70th and 77th rounds of the National Sample Survey (NSSO) on Key Indicators of Debt and Investment in India. These surveys, conducted using stratified multistage sampling methodology, Both surveys provided comprehensive information on various dimensions of debt and investment patterns, with particular emphasis on agricultural credit. This study aims to develop a thorough understanding of access to agricultural credit and its associated socio-economic dynamics across both NSSO rounds.
VARIABLE SELECTION
The methodological framework employs multivariate logistic regression analysis, with access to institutional credit serving as the binary dependent variable. The model incorporates several key socio-economic determinants as independent variables. Social group categorization comprises three distinct segments: SC-STs (Scheduled Castes and Scheduled Tribes, which receive special constitutional status under the sixth schedule due to historical marginalization), Other Backward Classes (OBC), and General categories. Religious affiliation is categorized into Hinduism (the majority religion), Islam, and other religious denominations. Household type is included as a variable, with self-employed labor serving as the reference category for comparative analysis.
Gender dynamics are examined with female as the reference category to analyze variations in male access to credit. Additional exogenous variables include land ownership and bank account possession, both utilizing "yes" as the reference category to examine the impact of non-ownership on credit access. The purpose of loan is categorized into agricultural and non-agricultural activities, with agricultural purposes serving as the reference category. The analysis further incorporates term of loan and others as variables to examine their influence on credit accessibility, utilizing specified reference categories for comparative analysis.
Table 1. Variable Coding for Credit Access Analysis
	Dependent Variable
	Codes

	Access to Credit
	Institutional Credit (Reference)
	1

	
	Non-Institutional Credit
	0

	Independent Variables
	

	Religion
	Hinduism (Reference)
	1

	
	Islam
	0

	
	Others
	2

	Social Groups
	General (Reference)
	1

	
	OBC
	0

	
	SC-ST
	2

	Household Type
	Regular/Salaried
	2

	
	Casual 
	0

	
	Self Employed(reference)
	1

	Gender
	Male
	1

	
	Female (Reference)
	0

	Bank Account
	Yes
	1

	
	No
	0

	Land Ownership
	Yes (Reference)
	1

	
	No
	0

	Education Level
	Illiterate
	1

	
	Literate
	0

	Income
	Bottom 20%(Reference)
	1

	
	Middle 60%
	0

	
	Richest 20%
	2

	Age
	18/45 (Reference)
	1

	
	0/17
	0

	
	46/120
	2

	Purpose of Loan
	Agriculture Activities (Reference)
	1

	
	Non-Agriculture Activities
	0

	Term of Loan
	Short Term 
	1

	
	Medium Term
	0

	
	Long Term
	2



To check the association among socio-economic covariates and odds of getting access to credit has been modelled using multivariate logistic regressions. The mathematical equation representing multivariate logistic regressions of this study can be written as:
Bo+ B1X1+B2X2+ B3X3+ B4X4+ B5X5+ B6X6+ B7X7+ B8X8+ B9X9+ B10X10+ B11X11+ui
Where P is the probability of getting access to credit via institutional sources whereas (1-P) is probability of not getting access to credit via institutional sources or getting credit through non-institutional sources. X1= Religion, X2= Social Group, X3= Household Type (Self-employed, Regular or casual), X4= Gender, X5= Availability of Bank Account, X6= Ownership of Land, X7= Education Level, X8= Income, X9= Age, X10= Purpose of Loan, X11= Term of Loan 
The interpretation of this analysis can be more understandable using odd ratios which has been obtained by taking antilog of different slope of co-efficient. The equation of odd ratio can be illustrated as: 
 (1+ez)/(1+e-z) = ez
Where  = is the odd ratio of getting access to credit, Z= Bo+ B1X1+ B2X2+………… B11X11 , 
ez = Antilog of Z. 
After taking natural log of equation of odd ratio, the obtained logit function can be written as: 
L= nlog  = Z= Bo+ B1X1+B2X2+…………... B11X11
Where L is the logit model which is logarithm of odd ratios. 
AGRICULTURE CREDIT DISTRIBUTION IN INDIA
This graph illustrates the evolution of agricultural credit distribution in India from 1951-52 to 2018-19, showing the relative proportions of formal and informal credit sources. The data reveals a significant transformation in India's agricultural financing landscape over seven decades. In 1951-52, informal credit dominated the agricultural sector, accounting for 89.8% of total agricultural credit, while formal sources constituted only 10.2%. This pattern of informal credit dominance continued through the 1960s and 1970s, though with a gradual decline, as shown by the figures of 79.1% in 1961-62 and 68% in 1971-72. A notable shift began to occur in the 1980s, with formal credit sources rising to 56.2% in 1981-82, surpassing informal sources (43.8%) for the first time in the documented period.

Source: NSSO reports, various years
The trend toward formalization continued steadily through subsequent decades (GULATI & JUNEJA, 2019). By 1991-92, formal credit reached 54.7%, and by 2002-03, it increased to 55.1%. The most recent data points show a continued strengthening of formal credit institutions, with formal sources accounting for 60.2% in 2012-13 and reaching 62.42% in 2018-19, while informal sources declined to 37.58%   (Kumar V. , 2021) (GULATI & JUNEJA, 2019). This transformation reflects the success of various government initiatives and institutional reforms aimed at increasing the penetration of formal credit institutions in rural areas, including the nationalization of banks, expansion of rural banking networks, and the implementation of priority sector lending norms. The shift from informal to formal credit sources represents a significant improvement in the agricultural financing system, potentially leading to more regulated interest rates and better credit terms for farmers (GULATI & JUNEJA, 2019)
Table 2. SOURCES OF AGRICULTURE CREDIT 
	Sources
	70th Round
(2012-13)
	77th Round
(2018-19)

	Formal

	Co-operative Society
	29.56
	24.4

	Banks
	67
	70.6

	Others
	3.51
	5.08

	Total 
	100
	100

	Informal

	Landlord
	2.34
	2.80

	Moneylender
	64.05
	44.66

	Friends or relatives
	28.85
	44.80

	Others
	4.75
	7.74

	
	100
	100


Source: Author’s calculations based on NSSO unit level Data, 70th and 77th round
The data presents a comparative analysis of agricultural credit sources across two National Sample Survey Office (NSSO) rounds - the 70th round (2012-13) and the 77th round (2018-19), revealing significant shifts in both formal and informal lending patterns (Satyasai & Jadhav, 2022). Within the formal sector, banks have strengthened their position as the dominant institutional lender, increasing their share from 67% to 70.6% between the two periods. Conversely, cooperative societies experienced a notable decline in their credit share, decreasing from 29.56% to 24.4%, while other formal sources showed a modest increase from 3.51% to 5.08% (Kumar & Afroz, 2022) (Naik, Rohith , Mondal, & Nayak, 2024)
The informal lending landscape underwent more substantial transformations during this period Most notably, the role of traditional moneylenders decreased significantly, with their share falling from 64.05% to 44.66%. This decline was offset by a marked increase in credit from friends and relatives, which rose substantially from 28.85% to 44.80%, nearly equaling the share of moneylenders in the 77th round. Landlord-based lending showed a marginal increase from 2.34% to 2.80%, while other informal sources expanded their share from 4.75% to 7.74% (Kapur, 2018)
These trends suggest a gradual formalization of agricultural credit, with banks consolidating their position in the formal sector. However, the persistent significance of informal sources, particularly the rising importance of social networks (friends and relatives) in agricultural lending, indicates the continuing relevance of informal credit channels in India's agricultural financing landscape ( Basumatary, Kalita, & Bharadwaj, 2024). This shift from professional moneylenders to social network-based lending might reflect both changing rural social dynamics and the impact of financial inclusion initiatives.
MULTIVARIATE LOGISTIC REGRESSION RESULTS 
A longitudinal analysis of credit accessibility determinants across two temporal points (2012-13 and 2018-19) reveals complex intersections of socio-economic variables, demonstrating significant evolutionary patterns in financial inclusion dynamics. The empirical evidence, quantified through odds ratios and corresponding confidence intervals, illuminates multifaceted relationships between demographic characteristics and credit access probabilities.
Religious stratification analysis indicates persistent disparities, with religious minorities experiencing marginally diminished credit access probability compared to the Hindu majority (OR=0.99 for Muslims, declining to OR=0.737 for other religious groups in 2018-19). Socio-economic categorization demonstrates enduring structural inequalities, particularly pronounced among Scheduled Castes and Scheduled Tribes (OR=0.69 in 2012-13, marginally improving to OR=0.787 in 2018-19), while Other Backward Classes maintain an intermediate position in the credit accessibility hierarchy. Occupational status emerges as a significant determinant, with regular/salaried employment conferring substantial advantages in credit access probability (OR=1.76 in 2018-19) compared to self-employed individuals.
Financial infrastructure engagement, measured through bank account ownership, exhibits a strong positive correlation with credit accessibility, though its magnitude decreased substantially (from OR=3.277 to OR=1.44) between the study periods. Educational attainment maintains consistent significance, with literacy conferring approximately 1.6 times higher odds of credit access across both temporal points. 
[bookmark: _Hlk178284630]Table 3. Multinominal Logistic Regression
	
Variables
	2012-13
	2018-19

	
	Odd Ratios
	95% C.I.
	Odd Ratios
	95% C.I.

	Religion
	

	Hinduism (Ref)
Islam
Others
	1.00
0.99**
0.81**
	
0.975-1.125
0.795-0.844
	1.00
0.99**
0.737***
	
0.87-1.11
0.62-0.86

	Social Categories
	

	General (Ref)
OBC
SC-ST
	1.00
0.87*
069**
	
0.793-1.14
0.63-0.78
	1.00
0.92**
0.787***
	
0.842-1.006
0.728-0.85

	Household Type
	

	Self-Employed (Ref)
Regular/Salaried
Casual 
	1.00
1.45***
1.16**
	
1.22-1.53
0.91-1.21
	1.00
1.76***
1.07**
	
1.56-2.004
0.97-1.18

	Whether have any bank Account?
	

	No (Ref)
Yes
	1.00
3.277**
	
3.195-3.36
	1.00
1.44***
	
1.242-1.689

	Education Level
	

	Illiterate (Reference) 
Literate 
	1.00
1.57***
	
1.539-1.601
	1.00
1.623***
	
1.512-1.741

	Gender
	

	Female (Ref)
Male
	1.00
1.09***
	
1.072-1.108
	1.00
0.785***
	
0.722-0.853

	Ownership of Land
	

	No (Ref)
Yes
	1.00
1.514***
	
1.487-1.541
	1.00
1.80***
	
0.963-1.81

	Income
	

	Poorest 20% (Reference)
Middle 60%
Richest 20%
	1.00
1.16**
1.410**
	
1.08-1.170
1.20-1.491
	1.00
1.26***
1.9***
	
1.181-1.352
1.673-2.158

	Age
	

	18/45 (Ref)
0/17
Above 45 years
	1.00
1.06***
1.20**
	
1.044-1.064
1.119-1.123
	1.00
1.227
1.30***
	
1.149-1.331
0.824-2.07

	Purpose of loan
	

	Agriculture Activities (Ref)
Non-Agriculture Activities
	1.00
1.47***
	
1.38-1-501
	1.00
7.261***
	
6.755-8.055

	Term of Loan
	

	Short term loan (Ref)
Medium Term
Long term
	1.00
1.15***
1.42***
	
1.13-1.16
1.309-1.437
	1.00
1.561***
1.633***
	
1.442-1.69
1.504-1.773


	*** p<.01, ** p<.05, * p<.1


Source: Author’s calculations based on NSSO unit level Data, 70th and 77th round
The gender dimension presents an intriguing reversal, transitioning from male advantage (OR=1.09) to female advantage (OR=0.785), potentially reflecting policy interventions targeting gender-based financial inclusion (Chavan, 2020). Asset ownership, particularly land, demonstrates increasing significance (OR rising from 1.514 to 1.80), while income stratification reveals widening disparities, with the highest income quintile showing substantially improved odds (OR increasing from 1.410 to 1.9) compared to the lowest quintile. Loan characteristic analysis reveals a marked shift toward non-agricultural lending (OR increasing dramatically from 1.47 to 7.261) and a preference for extended loan tenures, with both medium and long-term credit facilities showing enhanced probability ratios. Age stratification indicates higher credit access probability among mature cohorts (above 45 years), suggesting the influence of established credit histories and asset accumulation. 
These findings underscore the complex interplay of socio-economic factors in determining credit accessibility, highlighting both persistent structural inequalities and evolving patterns of financial inclusion ( Karthick & Madheswaran, 2020). The analysis provides crucial insights for policy formulation aimed at addressing systematic disparities in credit access across various demographic segments.
DISCUSSION AND CONCLUSION 
The comparative analysis of NSSO data from 2012-13 and 2018-19 reveals significant transformations in India's rural credit landscape while also highlighting persistent structural challenges. The findings demonstrate that literacy continues to be a crucial determinant of institutional credit access, suggesting that educational attainment serves as both an enabler of financial literacy and a facilitator of formal credit engagement (Dash & Ranjan, 2023). A noteworthy development is the shifting pattern in gender-based credit accessibility, indicating potential progress in financial inclusion efforts targeted at women borrowers (Chavan, 2020) The research underscores the complex interplay of socio-economic factors, including social category, household type, bank account ownership, loan tenure, loan purpose, and income levels, in determining credit access patterns ( Karthick & Madheswaran, 2020). The temporal comparison between the two NSSO rounds illuminates how these determinants have evolved, reflecting both policy interventions and changing social dynamics. The persistence of credit access disparities among marginalized groups, despite various policy initiatives, suggests that structural barriers continue to impede the goal of equitable financial inclusion.
This study makes a significant contribution to understanding the evolving dynamics of rural credit accessibility in India and the persistent challenges in achieving equitable financial inclusion. The findings emphasize that while there has been progress in certain areas, such as gender-based credit access, substantial disparities continue to exist along socio-economic lines ( Karthick & Madheswaran, 2020) The research highlights the critical need for more nuanced and targeted policy interventions that specifically address the barriers faced by marginalized communities in accessing institutional credit. Future policy frameworks should consider the multidimensional nature of credit accessibility, incorporating factors such as literacy, social category, and household characteristics. The temporal changes observed between 2012-13 and 2018-19 suggest that while policy initiatives have had some positive impacts, there remains considerable scope for improving the effectiveness of credit delivery mechanisms. This study's findings can serve as a valuable foundation for policymakers in designing more inclusive and effective rural credit policies that better serve diverse populations at the grassroots level (Kumar & Afroz, 2022) .Further research could focus on evaluating the effectiveness of specific policy interventions and identifying innovative approaches to bridge the remaining gaps in credit accessibility.
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fig 1. Agriculture credit in india
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