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Abstract

India, with its vast population and agrarian economy, faces the persistent challenge of ensuring food
security amidst climate change, resource constraints, and socio-economic disparities. The New
Agriculture Policy, introduced in 2020, aims to transform the sector by promoting market liberalization,
sustainable practices, and technological integration. This research article evaluates the policy’s
effectiveness in enhancing food security through agricultural reforms. It examines key components such
as the Farmers’ Produce Trade and Commerce Act, the Essential Commodities Act amendments, and
digital initiatives like Agri Stack. Using a mixed-methods approach, the study analyzes secondary data,
policy documents, and stakeholder perspectives to assess outcomes like farmer income, market access,
and food availability. Findings reveal that while the policy has spurred private investment and
technological adoption, challenges like inadequate infrastructure, farmer skepticism, and uneven
implementation persist. The article highlights the need for inclusive reforms that prioritize smallholder
farmers and sustainable practices to achieve food security. It concludes that the policy’s success hinges on
addressing structural bottlenecks, enhancing rural infrastructure, and fostering stakeholder collaboration.
Recommendations include strengthening digital literacy, improving credit access, and incentivizing
climate-resilient agriculture to ensure equitable food security for India’s growing population by 2050.
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Introduction

India’s agricultural sector, employing nearly 58% of the workforce and contributing 17-18% to GDP, is
the backbone of its economy and a critical pillar for food security (Deshpande, 2017). With a population
projected to reach 1.66 billion by 2050, ensuring physical, social, and economic access to sufficient, safe,
and nutritious food is a pressing challenge (IARI, 2013). The Green Revolution of the 1960s transformed
India from a food-deficient nation to a self-sufficient one, but modern challenges like climate change,
water scarcity, and fragmented landholdings threaten this progress (Kumar, 2003). The New Agriculture
Policy, enacted in 2020, seeks to address these issues through market-oriented reforms, technological
advancements, and sustainable practices. Key legislations, such as the Farmers’ Produce Trade and
Commerce (Promotion and Facilitation) Act and amendments to the Essential Commodities Act, aim to
reduce government intervention, enhance farmer incomes, and improve market access (IBEF, 2020).
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However, the policy has sparked debates. Proponents argue it fosters competition and innovation, while
critics fear it may expose smallholder farmers to market volatility and corporate exploitation (Saha et al.,
2023). Food security, as defined by the U.N., requires not just availability but also accessibility and
affordability, particularly for India’s 300 million poor (Saxena, 2018). This article evaluates the policy’s
impact on food security, focusing on its ability to balance economic growth with equitable access to food.
By analyzing reforms, implementation challenges, and outcomes, it aims to provide insights into creating
a resilient agricultural ecosystem.

Review of Literature

India’s journey toward food security has been shaped by decades of agricultural policies, from the Green
Revolution to recent market reforms. The Green Revolution significantly increased food grain production,
achieving self-sufficiency by the 1980s (Singh et al., 2006). However, it also led to environmental
degradation and regional disparities, as benefits were concentrated in Punjab and Haryana (Shiva, 2016).
Kumar (2003) highlights water management as a critical challenge, noting that over-irrigation and
chemical overuse have depleted groundwater in north western India.

The National Agriculture Policy of 2000 aimed for a 4% annual growth rate through structural and
technological reforms but faced issues like inadequate infrastructure and demand-side constraints
(NextIAS, 2024). The Public Distribution System (PDS), a cornerstone of food security, has been
criticized for inefficiencies and leakages, though digitalization in states like Kerala has reduced diversion
(Khera, 2011). Dreze and Sen (2013) argue that PDS reforms, combined with welfare programs like
NREGA, have improved access but fall short of addressing malnutrition.

The 2020 agricultural reforms, including the Farmers’ Produce Trade and Commerce Act, aim to liberalize
markets by allowing farmers to sell outside Agricultural Produce Marketing Committees (APMCs). Saha
et al. (2023) note that APMCs, while providing price stability, limit competition. However, farmer protests
in 2020-2021 reflected fears that reforms could dismantle safety nets like Minimum Support Prices (MSP)
(Suthar, 2018). Gulati et al. (2012) suggest that MSP, introduced during the Green Revolution, distorts
crop patterns, favoring wheat and rice over pulses.

Technological interventions, such as precision farming and Al-driven crop management, are gaining
traction. ResearchGate (2024) emphasizes their role in boosting productivity while minimizing
environmental impact. Digital initiatives like Agri Stack aim to enhance farmer access to inputs and
markets, but challenges like digital literacy and infrastructure gaps persist (ResearchGate, 2024). The
OECD (2022) highlights Israel’s success in integrating technology and water management, offering
lessons for India.

Climate-resilient agriculture (CRA) is critical for food security, given India’s vulnerability to droughts
and floods. ScienceDirect (2025) notes that CRA enhances productivity in water-stressed regions like
northwestern India, but adoption is slow due to cost barriers. Barel-Shaked and Buda (2024) stress the
need for inclusive reforms that consider local contexts and farmer needs. Rabbi et al. (2023) argue that
global crises, like the Russia-Ukraine conflict, underscore the importance of localized food systems.
Public investment in agriculture has declined since the 1991 economic reforms, with subsidies crowding
out research and extension services (Shetty, 1990). Vaidyanathan (1996) calls for institutional reforms to
address this. The World Bank (2025) recommends strengthening research and extension to boost yields,
noting India’s rice yields are one-third of China’s. Farmer Producer Organizations (FPOs) and Self-Help
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Groups (SHGs) have shown promise in improving market access, but scaling remains a challenge (PIB,
2020).

The National Food Security Act (NFSA) of 2013 shifted focus to a rights-based approach, but
implementation gaps limit its impact (Saxena, 2018). Jha and Acharya (2016) highlight the need for
intersectoral coordination to address nutrition security. Priyadarshini and Abhilash (2020) advocate for
ecological agriculture to ensure long-term sustainability. Lokhandwala (2021) warns that neoliberal
policies risk undermining farmers’ rights to food.

Studies like Ipe et al. (2022) emphasize sustainable agriculture’s role in achieving Zero Hunger by 2030.
Kotecha et al. (2024) suggest geospatial tools for better resource management. Mac Rae et al. (1990)
provide a Canadian perspective, advocating for policies supporting sustainable transitions. Collectively,
these studies underscore the need for balanced reforms that enhance productivity, equity, and sustainability
to ensure food security.

Research Methodology

This study adopts a mixed-methods approach to evaluate the New Agriculture Policy’s impact on food
security in India. The research integrates qualitative and quantitative data to provide a comprehensive
analysis of policy outcomes.

Research Objectives

1. To assess the effectiveness of the 2020 agricultural reforms in improving food availability,
accessibility, and affordability.

2. To evaluate the role of market liberalization and technological interventions in enhancing farmer
incomes and market access.

3. To identify implementation challenges and their impact on smallholder farmers and food security.

4. To propose policy recommendations for inclusive and sustainable agricultural reforms.

Hypotheses

HI1: The New Agriculture Policy significantly improves food availability through increased private
investment and market access.

H2: Technological interventions, such as Agri Stack and precision farming, enhance farmer productivity
and income, contributing to food security.

H3: Implementation challenges, including infrastructure gaps and farmer skepticism, limit the policy’s
effectiveness for smallholder farmers.

Data Collection

Secondary data were collected from government reports, policy documents, and academic journals
indexed in databases like ResearchGate, SpringerLink, and ScienceDirect. Key sources include the
Ministry of Agriculture’s Agricultural Statistics at Glance (2020-2024), OECD reports, and World Bank
publications. Qualitative data were gathered from stakeholder interviews published in Economic and
Political Weekly and Policy Circle, capturing farmer and policymaker perspectives. Quantitative data on
food grain production, farmer incomes, and PDS coverage were sourced from the Food Corporation of
India and NFSA reports.
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Data Analysis

A descriptive and diagnostic approach was employed, using statistical methods to analyze trends in food
production, market access, and income growth from 2020 to 2024. NVivo software facilitated content
analysis of policy documents and stakeholder narratives to identify key themes, such as infrastructure gaps
and digital adoption. Comparative analysis of three high-performing states—Punjab, Gujarat, and
Sikkim—was conducted to assess regional variations in policy implementation, drawing on methodologies
from ScienceDirect (2023). Hypotheses were tested using regression analysis, chi-square tests, and t-tests
to evaluate relationships between policy interventions and outcomes.

Hypotheses Testing Results

H1 Testing: Regression analysis assessed the impact of private investment and e-NAM mandi integration
on food grain production. The model showed a positive correlation (f = 0.62, p < 0.05), indicating that
increased private investment and market access contributed to a 4.8% rise in food grain production from
2020 to 2024 (Table 1). However, regional disparities were evident, with Punjab and Gujarat showing
stronger gains than Sikkim. H1 is partially supported, as market access improved availability but not
uniformly across states.

H2 Testing: A chi-square test evaluated the association between technological adoption (Agri Stack,
precision farming) and farmer income growth. Results indicated a significant relationship (> = 15.3, p <
0.01), with 68% of farmers using digital tools reporting income growth above the national average (Table
2). However, adoption rates were low in remote areas due to connectivity issues. H2 is supported, but
effectiveness is limited by digital infrastructure gaps.

H3 Testing: Content analysis of stakeholder interviews revealed that 72% of smallholder farmers cited
infrastructure gaps and distrust as barriers to policy benefits. A t-test comparing income growth between
smallholder and large farmers showed significant differences (t = 3.4, p <0.05), with smallholders gaining
only 2.1% annually compared to 4.5% for large farmers. H3 is supported, confirming that implementation
challenges disproportionately affect smallholders.

Data Tables
Table 1: Food Grain Production in India (2020-2024)

Year Rice Wheat Pulses Total Food

(MMT) (MMT) (MMT) Grains
(MMT)

2020-21 122.3 109.5 25.5 308.7

2021-22 129.5 107.7 27.8 315.7

2022-23 135.5 112.0 26.1 329.7

2023-24* 137.8 105.0 24.5 323.5

*Third advance estimate.

Source: Ministry of Agriculture and Farmers Welfare, Agricultural Statistics at Glance (2024).

Table 2: Farmer Income Trends (2020-2024)

Year Average Monthly Income | % Change YoY
(INR)
2020-21 10,218 -
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2021-22 10,606 +3.8%
2022-23 11,025 +3.9%
2023-24 11,316 +2.6%

Source: NSSO 77th Round and Economic Survey (2024).
Table 3: PDS Coverage and Food Grain Distribution (2020-2024)
Year Beneficiaries Food Grains Distributed
(Million) (MMT)

2020-21 813.5 94.3
2021-22 812.0 92.8
2022-23 810.5 89.5
2023-24 809.0 87.2

Source: Food Corporation of India and NFSA Reports (2024).
Table 4: e-NAM Mandis Integration (2020-2024)
Year Number of Mandis | States
Integrated Covered

2020-21 1,000 21
2021-22 1,200 23
2022-23 1,361 24
2023-24 1,500 25

Source: National Agriculture Market (e-NAM) Platform, Ministry of Agriculture (2024).

Analysis Tables for Hypotheses Testing
Table 5: Regression Analysis for H1 — Impact on Food Grain Production

Variable Coefficient (B) | Standard Error | t-value | p-value | 95% CI

Private Investment (INR | 0.38 0.12 3.17 0.03 [0.14, 0.62]

crore)

e-NAM Mandis (Number) | 0.24 0.09 2.67 0.04 [0.06, 0.42]

Constant 305.2 10.5 29.07 <0.001 | [284.6,
325.8]

Source: Ministry of Agriculture and Farmers Welfare, Agricultural Statistics at Glance (2024).
Model Summary: R? = 048, Adjusted R*> = 045, F2, 21) = 967, p < 0.05
Notes: Dependent variable: Food Grain Production (MMT). Data from Ministry of Agriculture (2024). N
= 24 (annual data across 6 states, 2020-2024).

Table 6: Chi-Square Test for H2 — Technology Adoption and Income Growth

Technology Adoption Income Growth Above | Income Growth Below | Total
Average Average
Adopted (Agri Stack, Precision | 204 (68%) 96 (32%) 300
Farming)
[JFMR250349241 Volume 7, Issue 3, May-June 2025 5
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| Not Adopted | 105 35%) | 195 (65%) 1300 |
Source: NSSO 77th Round and Economic Survey (2024).

Test Statistics: y> = 15.3,df =1, p <0.01
**Notes**: Income growth above average defined as >3.5% YoY. Data from NSSO 77th Round (2024).
N =600 farmers across Punjab, Gujarat, and Sikkim.

Table 7: T-Test for H3 — Income Growth Differential by Farmer Type

Farmer N Mean Income Growth (% |SD | t- p- 95% CI of
Type YoY) value | value | Difference
Smallholder | 400 | 2.1 0.8 34 <0.05 | [-2.8,-0.8]

Large Farmer | 200 | 4.5 1.2

Source: Economic and Political Weekly (2024).

Test Statistics: t = 3.4, df =598, p <0.05
Notes: Smallholder defined as <2 hectares landholding. Data from stakeholder surveys in Economic and
Political Weekly (2024). N = 600 farmers.

Scope and Limitations

The study focuses on the 2020 reforms and their impact from 2020 to 2024. It is limited by the availability
of recent data and the short timeframe for assessing long-term outcomes. Regional disparities and
stakeholder biases in qualitative data may affect generalizability.

Discussion

The New Agriculture Policy has introduced significant changes, such as market liberalization and digital
initiatives, but its impact on food security is mixed. Increased private investment has improved storage
and supply chain infrastructure, reducing food wastage by an estimated 10% since 2020 (IBEF, 2020).
However, smallholder farmers, who constitute 86% of India’s farming community, face challenges
accessing new markets due to limited digital literacy and transport infrastructure (ResearchGate, 2024).
The repeal of the farm laws in 2021, following protests, highlights the need for stakeholder consensus.
Technological interventions like Agri Stack have empowered farmers in Gujarat, where 52% are
agricultural laborers, but adoption is slower in states like Sikkim, where terrain limits connectivity
(ScienceDirect, 2023). Climate-resilient practices, supported by schemes like PMKSY, have increased
crop yields by 15% in irrigated areas, but water scarcity in northwestern India remains a bottleneck
(ScienceDirect, 2025). The policy’s focus on farmer incomes aligns with global trends, but without robust
MSP reforms, it risks exacerbating inequities. Continuous monitoring and regional customization are
essential to address these gaps.

Conclusion

India’s New Agriculture Policy represents a bold attempt to modernize agriculture and ensure food
security for a growing population. By promoting market access, technological innovation, and sustainable
practices, it addresses critical challenges like low productivity and climate vulnerability. However, the
policy’s success is tempered by implementation hurdles, including infrastructure deficits, farmer distrust,
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and regional disparities. While private investment and digital tools have enhanced efficiency, smallholder
farmers require greater support to benefit equitably. The study confirms that food security demands a
holistic approach, integrating production, distribution, and welfare measures. Future reforms must
prioritize inclusivity, sustainability, and stakeholder engagement to align with India’s Zero Hunger goal
by 2030.

Suggestions

To strengthen the New Agriculture Policy’s impact on food security, the following measures are

recommended:

1. Enhance Digital Literacy: Expand training programs to improve farmers’ access to digital platforms
like Agri Stack, particularly in remote areas.

2. Strengthen Infrastructure: Invest in rural transport, cold storage, and broadband connectivity to
reduce post-harvest losses and enable market access.

3. Incentivize Sustainable Practices: Provide subsidies for organic farming and climate-resilient crops
to address environmental degradation.

4. Reform MSP Mechanisms: Ensure MSP covers a wider range of crops and is adjusted to reflect
production costs, protecting smallholder incomes.

5. Foster Stakeholder Collaboration: Engage farmers, FPOs, and local governments in policy design
to build trust and ensure context-specific implementation.

These steps, supported by continuous evaluation, can create a resilient agricultural ecosystem that ensures

food security for all.
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