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Abstract

India's agricultural economy is crucial for both national and global food security, with its extensive
production of staple crops, pulses, fruits, and vegetables. Over the past 14 years, from 2010 to 2024,
India has seen significant shifts in its agricultural practices due to technological advancements, policy
reforms, and the increasing impact of climate change. This review examines the multifaceted role of
India's agricultural sector, focusing on productivity trends, sustainability efforts, and the challenges
posed by climate change. Key findings highlight the positive impact of sustainable agricultural
practices, such as organic farming and precision agriculture, in improving crop yields and reducing
environmental degradation. However, the adverse effects of climate change, including rising
temperatures and erratic monsoon patterns, have started to undermine these gains, particularly in the
yields of major crops like wheat and rice. The review underscores the importance of adopting a more
integrated approach that combines technological innovations, policy support, and international
cooperation to enhance India's agricultural resilience. Furthermore, it suggests the need for continued
investment in research and development to explore new crop varieties and farming techniques that can
withstand the challenges of climate change. By synthesizing data from 2010 to 2024, this article
provides a comprehensive understanding of the current state of India's agricultural economy and its
critical role in ensuring global food security. The findings offer valuable insights for policymakers,
researchers, and stakeholders working towards sustainable agricultural development in India and
beyond.
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1. Introduction

1.1 Background Information

India is one of the world's leading agricultural producers, contributing significantly to global
food security through the export of staple crops, pulses, fruits, and vegetables (FAO, 2021)
(1. Over 58% of India’s population relies on agriculture for their livelihood, and the sector
contributes approximately 18% to the nation's GDP (World Bank, 2022). The Green
Revolution of the 1960s laid the foundation for agricultural productivity in India, but the
challenges of the 21% century, including climate change, resource depletion, and population
growth, necessitate new strategies to sustain and enhance agricultural output (Sarkar &
Maiti, 2022) 112,

1.2 Importance of the Topic

India’s agricultural sector is vital not only for its own food security but also for the global
food supply. With a population exceeding 1.4 billion, India must continuously increase food
production to meet both domestic and international demands. The challenges facing Indian
agriculture, such as the effects of climate change, water scarcity, and soil degradation, have
direct implications for global food security. Understanding the dynamics of India's
agricultural economy in this context is crucial for formulating policies that can ensure
sustainable food production globally (Swaminathan, 2023) 51,

2. Methodology

2.1 Literature Search Strategy
This review incorporates a wide range of sources, including peer-reviewed journal articles,
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government reports, and data from international
organizations such as the FAO, World Bank, and Indian
Ministry of Agriculture & Farmers Welfare. The literature
search focused on studies published between 2010 and
2024, using databases such as PubMed, Google Scholar, and

JSTOR. Keywords used included “India agriculture,”
"global food security," "sustainable agriculture,”" "climate
change impact on agriculture,” and "“agricultural
productivity."

2.2 Inclusion and Exclusion Criteria

Inclusion criteria focused on studies that examined India's
agricultural practices, policies, and their impact on global
food security. Excluded were studies that did not provide
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relevant data post-2010 or were not directly connected to the
theme of global food security.

3. Literature review and thematic sections

3.1 Agricultural Productivity and Food Security
Agricultural productivity in India has shown variable trends
over the past 14 years. The focus on high-yielding varieties
and improved irrigation techniques has led to increased
productivity in some areas, while challenges like climate
change and resource limitations have hindered growth in
others (Kumar & Sharma, 2020) 1. The following table
provides a detailed overview of agricultural productivity
trends from 2010 to 2024.

Table 1: Agricultural Productivity in India (2010-2024)

Year Rice Yield | Wheat Yield | Pulse Yield | Sugarcane Yield Tot_al Foo_d _Grain Horticu_ltt_JraI Production
(kg/ha) (kg/ha) (kg/ha) (kg/ha) Production (million tonnes) (million tonnes)

2010 3,200 2,900 700 68,000 218.1 223

2011 3,250 3,000 710 70,000 224.2 231

2012 3,300 3,100 720 71,500 230.8 240

2013 3,350 3,200 730 72,000 241.2 250.3
2014 3,400 3,250 740 73,000 252 260.4
2015 3,450 3,300 750 74,000 265 270.1
2016 3,500 3,350 760 74,500 2725 278.9
2017 3,550 3,400 770 75,000 2775 288.3
2018 3,600 3,450 780 75,500 283.4 298.2
2019 3,650 3,500 790 76,000 292.1 309.1
2020 3,700 3,550 800 76,500 3013 320.3
2021 3,750 3,600 810 77,000 310.7 3325
2022 3,800 3,650 820 77,500 320.1 345

2023 3,850 3,700 830 78,000 330.5 358.7
2024* 3,900 3,750 840 78,500 340.8 372.6

*Projected data based on current trends.
Sources: Ministry of Agriculture & Farmers Welfare (2010-2024),

FAO (2021), Indian Council of Agricultural Research (ICAR, 2023).
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Fig 1: Trends in Food Grain and Ho

3.2 Sustainability in Indian Agriculture

Sustainability has been a critical focus in Indian agriculture,
particularly in response to the environmental challenges
posed by intensive farming practices. Efforts to reduce
chemical inputs, improve soil health, and enhance water use

rticultural Production in India (2010-2024)

efficiency have been central to sustainable agricultural
practices. The table below details the adoption of
sustainable agricultural practices across India from 2010 to
2024.
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Table 2: Sustainable Agricultural Practices in India (2010-2024)

Year Organic Farming Conservation Agriculture | Precision Agriculture |Chemical Fertilizer Irrigation
Area (Million ha) Area (Million ha) Adoption (%) Usage (kg/ha) Efficiency (%)
2010 1.08 0.5 12 135 40
2011 1.2 0.6 14 138 42
2012 1.3 0.7 16 140 44
2013 14 0.85 18 145 46
2014 1.52 1 20 148 48
2015 1.65 1.1 22 150 50
2016 1.78 1.2 24 152 52
2017 1.92 1.35 26 154 54
2018 2.05 1.5 28 156 56
2019 2.2 1.7 30 158 58
2020 2.35 1.85 32 160 60
2021 25 2 34 162 62
2022 2.65 2.2 36 164 64
2023 2.8 2.4 38 166 66
2024* 3 2.6 40 168 68

*Projected data based on current trends.
Sources: Indian Council of Agricultural Research (2023), Ministry of Agriculture & Farmers Welfare (2024), National Academy of
Agricultural Sciences (2023).
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Fig 2: Adoption of Sustainable Agricultural Practices in India (2010-2024)

3.3 Climate Change and Its Impact on Indian sector. Rising temperatures, erratic rainfall patterns, and
Agriculture: The impact of climate change on Indian increased frequency of extreme weather events have
agriculture has been profound, affecting crop yields, water exacerbated the vulnerability of Indian agriculture (Gupta &
availability, and the overall stability of the agricultural Singh, 2022) [,

Table 3: Impact of Climate Change on Crop Yields in India (2010-2024)

Year IAverage Temperature] Change in Monsoon Wheat Yield Rice Yield Pulses Yield Sugarcane Yield
Increase (°C) Rainfall (%) Impact (%) Impact (%) Impact (%) Impact (%)
2010 0.2 -1 -2 -1.5 -1 -2.5
2011 0.3 -0.8 -1.8 -1.3 -0.8 -2.3
2012 0.4 -0.6 -1.5 -1.1 -0.6 -2.1
2013 0.5 -0.4 -1.2 -0.9 -04 -1.9
2014 0.6 -0.2 -1 -0.7 -0.2 -1.7
2015 0.7 0 -0.8 -0.5 -0.1 -1.5
2016 0.8 0.2 -0.6 -0.3 0 -1.3
2017 0.9 0.4 -0.4 -0.1 0.2 -1.1
2018 1 0.6 -0.2 0.1 0.4 -0.9

~29 ~



http://www.foreigntradejournal.com/

International Journal of Foreign Trade and International Business

http://www.foreigntradejournal.com

2019 11 0.8 0 0.3 0.6 -0.7
2020 1.2 1 0.2 0.5 0.8 -0.5
2021 1.3 1.2 0.4 0.7 1 -0.3
2022 14 1.4 0.6 0.9 1.2 -0.1
2023 15 1.6 0.8 1.1 14 0.1
2024* 1.6 1.8 1 13 1.6 0.3

*Projected data based on current trends.

Sources: World Bank (2021), Indian Meteorological Department (2023), Sharma & Gupta (2022).

~N

in Monsos

Yield Impact |

nange on Kaintall (

Wheat )

Rice Yield Impact )

Pulses Yield iImpact )

wgarcane Yield Impact )

vl

Impact (%

2010 2012 2014

2016
Ye

2018 2020 2022 2024

2ar

Fig 3: Impact of Climate Change on Crop Yields in India (2010-2024)

4. Discussion

4.1 Interpretation of Findings

The analysis of agricultural productivity data from 2010 to
2024 reveals several key trends that are critical to
understanding the evolving role of India's agricultural
economy in global food security. The steady increase in
rice, wheat, pulses, and sugarcane yields, as highlighted in
Table 1, reflects the positive impact of technological
advancements and policy interventions. These trends are
supported by the work of Kumar and Sharma (2020) 61, who
emphasized the importance of sustainable agriculture
practices in maintaining and improving crop yields over
time. However, despite these gains, the looming threat of
climate change, as discussed by Gupta and Singh (2022) [,
presents significant challenges that must be addressed to
sustain these productivity levels in the long term.
Sustainability has become a cornerstone of agricultural
development in India, as indicated by the increasing
adoption of organic farming, conservation agriculture, and
precision farming techniques. The data in Table 2 show a
consistent expansion in the area under organic farming and
conservation agriculture, as well as a rise in precision
agriculture adoption. These practices have been crucial in
mitigating the environmental impact of agriculture, reducing
the use of chemical fertilizers, and improving irrigation
efficiency. The research by Singh and Bhatt (2021) [
further supports the effectiveness of these practices,
particularly in enhancing the resilience of agricultural
systems to climate variability.

The impact of climate change on Indian agriculture cannot
be overstated. The data in Table 3 clearly show how rising
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temperatures and changing monsoon patterns have begun to
affect crop yields, particularly for staples such as wheat,
rice, pulses, and sugarcane. The findings align with the
work of Rao and Deshmukh (2022) 4, who documented
the negative effects of climate change on crop productivity.
Joshi and Pal (2023) Bl also corroborate these findings,
highlighting the wvulnerability of Indian agriculture to
climate change and the urgent need for adaptive strategies.
The increasing temperature trends, coupled with erratic
rainfall patterns, pose a direct threat to food security in India
and globally.

4.2 Comparison with Other Studies

The findings of this review are consistent with several key
studies in the field. For instance, the increasing trend in
agricultural productivity is in line with the projections made
by the Indian Council of Agricultural Research (2023).
Similarly, the growing adoption of sustainable agricultural
practices, as reported by Rajeev and Prasad (2021), mirrors
global trends towards more environmentally conscious
farming methods. The impact of climate change on
agriculture, as highlighted by Gupta and Singh (2022) [
and Joshi and Pal (2023) [l is also reflected in global
studies, which emphasize the need for a robust response to
mitigate the adverse effects on food production.

However, there are differences in the magnitude of impacts
reported by various studies. While Kumar and Sharma
(2020) 181 presented a more optimistic view of the potential
for sustainable practices to offset the impacts of climate
change, the findings of this review suggest that these
practices, although beneficial, may not be sufficient on their
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own. This calls for a more integrated approach that
combines technological advancements, policy reforms, and

international cooperation to effectively address the
challenges posed by climate change.

4.3 Implications for Practice or Policy

The findings of this review have several important

implications for both practice and policy. First, the
consistent increase in agricultural productivity highlights the
effectiveness of current policies and technological
interventions. However, the data also suggest that more
needs to be done to sustain these gains in the face of climate
change. The government should prioritize the expansion of
climate-resilient agricultural practices, such as those
discussed by Singh and Bhatt (2021) [, to safeguard food
security in the coming decades.

Moreover, the growing adoption of sustainable agricultural
practices, as highlighted in Table 2, underscores the need for
continued support for these initiatives. Policymakers should
focus on providing incentives for farmers to adopt organic
farming, conservation agriculture, and precision farming
techniques. This could include subsidies, training programs,
and access to markets for organic and sustainably produced
goods.

The impact of climate change on crop yields, as shown in
Table 3, also necessitates a reevaluation of current
agricultural policies. The government should invest in
research and development to explore new crop varieties that
are more resistant to heat and drought, as suggested by Rao
and Deshmukh (2022) [, Additionally, improving
irrigation infrastructure and promoting efficient water use
practices will be critical in mitigating the effects of
changing rainfall patterns.

4.4 Strengths and Weaknesses of the Literature

The literature reviewed in this article provides a
comprehensive overview of the key challenges and
opportunities in India’s agricultural sector. One of the
strengths of the reviewed studies is their focus on the long-
term impacts of climate change on agriculture, as well as the
potential of sustainable practices to mitigate these effects.
The works of Gupta and Singh (2022) @, Joshi and Pal
(2023) Bl and Singh and Bhatt (2021) ®4 all contribute
valuable insights into the evolving dynamics of agriculture
in India.

However, there are also notable weaknesses in the literature.
For example, while many studies highlight the benefits of
sustainable practices, there is a lack of long-term, large-
scale studies that quantify the economic and environmental
benefits of these practices over time. Additionally, the
research tends to focus on major crops like rice and wheat,
with less attention given to pulses, sugarcane, and other
important crops that are also vulnerable to climate change.
This represents a significant gap in the literature that needs
to be addressed to develop a more holistic understanding of
India's agricultural sector.

4.5 Future Research Directions

Given the findings of this review, there are several areas
where future research is needed. First, more studies are
required to explore the long-term impacts of climate change
on a wider range of crops, particularly those that have been
underrepresented in the current literature. This includes
pulses, sugarcane, and other crops that are vital to both the
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Indian diet and the agricultural economy.

Second, there is a need for more research on the economic
and social impacts of sustainable agricultural practices.
While the environmental benefits are well-documented, as
seen in the work of Rajeev and Prasad (2021), less is known
about how these practices affect the livelihoods of
smallholder farmers, who make up a significant portion of
India’s agricultural workforce.

Finally, future research should focus on the potential of
emerging technologies, such as precision agriculture and
climate-resilient crops, to enhance agricultural productivity
and sustainability. The adoption of these technologies has
been highlighted as a key trend in the reviewed literature,
and further research could help to identify the best practices
for their implementation on a larger scale.

5. Conclusion

5.1 Summary of Main Findings

This review highlights the critical role of India’s agricultural
economy in global food security, particularly in the face of
growing challenges such as climate change. The data from
2010 to 2024 demonstrate significant improvements in
agricultural productivity, but also reveal vulnerabilities that
need to be addressed through targeted policy interventions
and technological innovations.

5.2 Significance of the Review

The findings of this review are significant for policymakers,
researchers, and stakeholders in the agricultural sector. They
underscore the importance of adopting a multifaceted
approach to ensuring food security, which includes
enhancing productivity, promoting sustainability, and
addressing the impacts of climate change.

5.3 Recommendations

Based on the findings, the following recommendations are
proposed:

1. Strengthen Climate-Resilient Agricultural Practices:
Expanding the adoption of practices that can mitigate
the impacts of climate change is crucial for sustaining
productivity gains.

Invest in Sustainable Farming Techniques: Increased
investments in precision agriculture, organic farming,
and water conservation technologies are essential.
Enhance Infrastructure and Market Access:
Improved infrastructure and better access to markets
will help farmers capitalize on productivity
improvements.

Promote Research on Climate Change Impacts:
There is a need for more research on the long-term
impacts of climate change, particularly on lesser-known
crops and smallholder farmers.

Encourage International Collaboration: Addressing
global food security challenges requires cooperation
and collaboration at the international level.

»
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