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Introduction 

Agriculture is the bedrock of India's economy and a major source of livelihood for over 

half of its population. While the Green Revolution significantly boosted food production, it also 

brought about unintended consequences, including environmental degradation, water depletion, 

and socio-economic disparities. Today, India faces the dual challenge of ensuring food security for 

its growing population while also meeting its commitments to Sustainable Development Goals 

(SDGs), particularly those related to poverty, hunger, and climate action. This paper argues that a 

fundamental transformation of the agricultural sector is crucial to navigate this complex 

landscape. 

  This transformation goes beyond simply increasing yields; it involves shifting towards a 

more resilient, equitable, and ecologically sound farming system. The study examines the key 

drivers of this change, from technological innovations like precision agriculture to policy reforms 

aimed at enhancing market access and sustainability. It also identifies the persistent challenges, 

such as the fragmentation of landholdings and the adverse effects of climate change. Ultimately, 

this paper aims to analyze the current state of Indian agriculture and provide a roadmap for a 

sustainable and inclusive future, ensuring that progress benefits all stakeholders and safeguards 

the nation's natural resources. This section sets the stage by providing the background and 

rationale for the study. It will introduce the significance of agriculture in India's economy and 

society, link it to the Sustainable Development Goals (SDGs), and highlight the need for a 

paradigm shift from conventional to sustainable practices. The introduction should also state the 

research questions and the objectives of the paper. 

 Methodology 

This paper adopts a robust analytical and qualitative research design to examine the 

complex relationship between agricultural transformation and sustainable development in India. 

The methodology is structured to ensure a comprehensive and systematic analysis of the topic, 

drawing insights from a wide range of secondary data sources. 

1 Research Design and Approach 

The study employs an analytical research approach, focusing on a critical evaluation of 

existing data and literature rather than generating new primary data. The objective is to 

synthesize a vast body of knowledge to identify key trends, challenges, and policy implications. 

This qualitative methodology allows for a deep-dive into the "why" and "how" of agricultural 

transformation, going beyond mere statistical analysis to interpret the socio-economic and 

environmental context. 

2 Data Sources and Collection 

                     The research relies exclusively on secondary data collected from credible and 

authoritative sources. This includes, Official Government Publications Reports from the Ministry 

of Agriculture & Farmers Welfare, Ministry of Statistics and Programme Implementation (MoSPI), 
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NITI Aayog, and the Economic Survey. International and National Institutional Reports, Data and 

publications from organizations such as the World Bank, Food and Agriculture Organization 

(FAO), International Monetary Fund (IMF), and the Reserve Bank of India (RBI). Scholarly 

Literature, Peer-reviewed academic journals, research papers, and books on agricultural 

economics, sustainable development, and rural studies.  Databases, Statistical data from national 

and global agricultural databases to analyze trends in crop production, land use, and farmer 

incomes. 

3 Data Analysis 

The collected data will be subjected to a structured content analysis. This systematic 

process involves Categorization means grouping information into key themes such as 

technological drivers, policy impacts, environmental challenges, and socio-economic outcomes. 

Identifying recurring trends, correlations, and causal relationships between different variables 

(e.g., the relationship between government subsidies and fertilizer consumption). Integrating 

findings from different sources to build a coherent and evidence-based narrative that supports 

the paper’s central arguments and policy recommendations. 

4 Scope and Limitations 

This study is focused on the post-liberalization period in India, with a particular emphasis 

on the last two decades to capture contemporary trends. A key limitation is the reliance on 

secondary data, which may not always reflect real-time on-ground realities or capture the 

nuances of regional variations. However, by triangulating information from multiple reputable 

sources, the paper aims to provide a robust and well-substantiated analysis. 

Table 1 

 Share of Agriculture in India's GDP 

Sr. 
No. 

Year 
Share of Agriculture and Allied Sector in GVA 

(at Current Prices) 

1 2017-18 18% 

2 2018-19 18.3% 

3 2019-20 17.6% 

4 2020-21 18.3% 

5 2021-22 20% 

6 2022-23 18.6% 

Source: National Statistical Office, Ministry of Statistics and 

Programme Implementation, Government of India. 

              

Table 1 illustrates the contribution of the agriculture and allied sectors to India's Gross Value 

Added (GVA), reflecting the sector's evolving role in the national economy. Between 2017-18 and 

2022-23, the share of the Agriculture and Allied Sector in India's Gross Value Added (GVA) at 
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current prices has shown relative stability, fluctuating between 17.6% and 20%. In 2017-18, the 

share stood at 18%, and it slightly increased to 18.3% in 2018-19. However, it dipped to 17.6% in 

2019-20, likely due to agricultural and market-related challenges. In 2020-21, the share 

rebounded to 18.3%, and a notable rise was seen in 2021-22, reaching a peak of 20%. This 

significant increase can be attributed to the resilience of the agricultural sector during the COVID-

19 pandemic, while other sectors like industry and services faced major disruptions. In 2022-23, 

the share declined to 18.6%, indicating a normalization of economic activity across sectors. 

Overall, the data reflects the consistent yet modest contribution of agriculture to the economy, 

highlighting its importance during crises, while also pointing to the structural shift toward a more 

industry- and service-driven economic model. 

Table 2 

Total Foodgrain Production in India 

Sr. No. Year Total Foodgrain Production (Million Tonnes) 

1 2017-18 285.01 

2 2018-19 285.21 

3 2019-20 297.50 

4 2020-21 310.74 

5 2021-22 315.61 

6 2022-23 329.69 

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare, 

Government of India. Data up to 2022-23 as per Final Estimates. 

                 

Table 2 highlights the significant increase in foodgrain production over the past few years, 

demonstrating the success of various agricultural policies and technological adoptions. Between 

2017-18 and 2022-23, India's total foodgrain production has shown a steady and significant 

upward trend, reflecting improvements in agricultural practices, input use, and government 

support. In 2017-18, the total production was 285.01 million tonnes, which remained nearly the 

same in 2018-19 at 285.21 million tonnes. However, from 2019-20 onwards, there was a clear 

acceleration in output. Production increased to 297.50 million tonnes in 2019-20 and continued 

rising to 310.74 million tonnes in 2020-21. This growth trend persisted, with production reaching 

315.61 million tonnes in 2021-22 and hitting a record high of 329.69 million tonnes in 2022-23. 

The consistent increase over the years indicates the positive impact of technological 

advancements, better irrigation facilities, improved seed varieties, and favorable government 

policies. It also demonstrates the sector's resilience, especially during the pandemic period. 

However, sustaining this growth will require a focus on climate-smart practices, efficient 

resource use, and diversification to ensure long-term food security and environmental 

sustainability. 
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Table 3 

Average Farm Size in India 

Sr. No. Year Average Operational Holding Size (Hectares) 

1 1970-71 2.28 

2 1995-96 1.41 

3 2005-06 1.23 

4 2010-11 1.15 

5 2015-16 1.08 

Source: Agriculture Census of India, Department of Agriculture & Farmers Welfare. 

                         

Table 3 shows the steady and significant decline in average operational farm size, a key 

challenge in Indian agriculture that leads to issues of land fragmentation and reduced economies 

of scale. Between 1970-71 and 2015-16, the average operational holding size in India has steadily 

declined, reflecting the ongoing fragmentation of agricultural land. In 1970-71, the average 

holding size was 2.28 hectares, but by 1995-96, it had decreased significantly to 1.41 hectares. 

This downward trend continued over the next two decades, with the average size dropping to 

1.23 hectares in 2005-06, 1.15 hectares in 2010-11, and further shrinking to 1.08 hectares by 

2015-16. This reduction in farm size is largely due to population growth, land inheritance 

practices, and the division of land among heirs. The decreasing size of operational holdings poses 

challenges for agricultural productivity, mechanization, and economies of scale, making it difficult 

for many small farmers to invest in modern technology and improve their livelihoods. Addressing 

these issues requires policies that support land consolidation, cooperative farming, and improved 

access to resources for smallholders. 

Table 4 

Share of Irrigated Area to Total Gross Cropped Area 

Sr. 

No. 
Year 

Percentage of Gross Irrigated Area to 

Gross Cropped Area (%) 

1 2015-16 49.3 

2 2016-17 49.8 

3 2017-18 50.1 

4 2018-19 50.3 

5 2019-20 51.5 

6 2020-21 55.0 

Source: Economic Survey 2024-25, Ministry of Finance, Government of India. 

                                

Table 4 indicates the progress made in expanding irrigation facilities, a crucial factor for 

ensuring water security and enhancing crop yields, particularly in the face of climate change. 
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Between 2015-16 and 2020-21, the percentage of gross irrigated area to gross cropped area in 

India showed a steady increase, indicating gradual improvements in irrigation coverage. In 2015-

16, just under half of the cropped area (49.3%) was irrigated, rising slightly to 49.8% in 2016-17 

and crossing the halfway mark at 50.1% in 2017-18. This upward trend continued with 50.3% in 

2018-19 and a more notable increase to 51.5% in 2019-20. The most significant jump occurred in 

2020-21 when irrigation coverage reached 55%, reflecting enhanced adoption of irrigation 

infrastructure and technologies. This increase suggests positive efforts toward reducing 

dependence on rain-fed agriculture, thereby improving crop productivity and resilience against 

erratic rainfall. However, with nearly half of the cropped area still reliant on rainfall, there 

remains considerable scope to further expand irrigation facilities to ensure more stable 

agricultural output. 

Table 5 

Fertilizer Consumption in India 

Sr. 

No. 
Year 

Percentage of Gross Irrigated Area 

to Gross Cropped Area (%) 

1 2015-16 128.08 

2 2016-17 134.90 

3 2017-18 133.45 

4 2018-19 137.91 

5 2019-20 133.44 

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare, 

Government of India, and World Bank. 

          

 Table 5 highlights the increasing use of fertilizers, a key input for boosting agricultural 

productivity. The data is presented in kilograms per hectare, showing the intensity of nutrient 

use. The data from 2015-16 to 2019-20 shows the percentage of Gross Irrigated Area to Gross 

Cropped Area, reflecting irrigation intensity over the years. Starting at 128.08% in 2015-16, there 

is a noticeable increase in irrigation intensity, peaking at 137.91% in 2018-19. This indicates that 

the area irrigated was often greater than the cropped area, suggesting multiple cropping practices 

supported by irrigation. Although there was a slight decline to 133.44% in 2019-20, the overall 

trend demonstrates sustained high irrigation levels, implying a strong reliance on irrigation for 

crop production and possibly improved water management techniques during this period. 

 

Results and Discussion 

                   Agricultural transformation is increasingly driven by the adoption of modern 

technologies such as smart farming, precision agriculture, and genetic modification. These 
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innovations are revolutionizing traditional farming practices by improving efficiency, boosting 

productivity, and promoting sustainability. Precision agriculture enables accurate application of 

inputs like water and fertilizers, reducing waste and costs. Genetic modification, on the other 

hand, enhances crop resistance to pests, diseases, and changing climate conditions, thereby 

ensuring more reliable yields. Collectively, these technologies are helping farmers make data-

driven decisions and transition towards more resilient and profitable agricultural systems. 

               Alongside technological advancements, government policies and institutional support 

have played a vital role in shaping the agricultural landscape. Schemes like the Pradhan Mantri 

Fasal Bima Yojana (PMFBY) provide farmers with financial protection against crop losses, 

reducing vulnerability to natural disasters. Similarly, the National Agriculture Market (e-NAM) 

has created a unified online trading platform, improving price discovery and market access for 

farmers. Additionally, evolving market dynamics—such as globalization, changing consumer 

preferences, and value chain integration—are encouraging farmers to diversify their produce and 

adopt quality-oriented practices. These combined factors are driving a more competitive, market-

oriented, and inclusive agricultural sector. 

              Agriculture today faces significant environmental challenges, primarily due to the growing 

impact of climate change. Issues such as water scarcity, declining soil fertility, and frequent 

extreme weather events—including droughts, floods, and unseasonal rainfall—pose serious 

threats to agricultural productivity and sustainability. These environmental stresses not only 

reduce crop yields but also make farming increasingly unpredictable, thereby affecting the 

livelihood of millions dependent on agriculture. 

                   On the socio-economic front, small and marginal farmers continue to struggle with 

limited access to essential resources like credit, market linkages, and agricultural information. 

Their inability to invest in modern technology or adapt to market demands keeps them trapped 

in low-productivity cycles. Additionally, while government policies may be well-designed, gaps in 

implementation—such as delays, lack of awareness, and bureaucratic hurdles—often prevent the 

intended benefits from reaching farmers on the ground. This disconnect between policy intent 

and real-world execution remains a major obstacle to inclusive and effective agricultural 

transformation. 

           The Role of Sustainable Practices embracing organic and natural farming methods offers 

promising benefits such as improved soil health, reduced chemical use, and better long-term 

sustainability. However, these approaches also present challenges, including lower initial yields, 

higher labor requirements, and the need for greater farmer awareness and market access. Scaling 

up these methods demands supportive policies, training, and incentives for farmers transitioning 

away from conventional techniques. Efficient water use is critical in agriculture, especially in 

regions facing water scarcity. Micro-irrigation systems like drip and sprinkler irrigation offer 

precise water delivery, reducing wastage and boosting crop productivity. Additionally, water 
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conservation strategies such as rainwater harvesting, soil moisture retention practices, and the 

reuse of treated wastewater can help preserve this vital resource. The adoption of these 

technologies requires investment, training, and infrastructural support. 

                  Shifting from traditional water-intensive crops to more climate-resilient and high-value 

alternatives is essential for sustainable agriculture. Diversifying crop choices helps reduce 

pressure on water resources, lowers the risk of crop failure, and can improve farmer incomes 

through access to niche markets. However, this transition requires research on suitable crop 

varieties, market linkages, and support for farmers adapting to new systems and consumer 

demands. 

 

Conclusion 

 Reiterate the central argument that a sustainable agricultural transformation is crucial for India's 

long-term development. Summarize the key findings regarding drivers, challenges, and the 

potential of sustainable practices. 

  Policy Recommendations 

   1) Promote Technology Adoption: Suggest government-led initiatives to subsidize and train 

farmers on modern technologies. 

 2) Strengthen Research & Development: Recommend increased funding for agricultural research, 

particularly in climate-resilient crops. 

  3) Reform Marketing and Supply Chains: Propose measures to improve market access and 

reduce post-harvest losses. 

 4) Focus on Small Farmers: Suggest tailored policies for marginal and small farmers, including 

credit access and collective farming models. 
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