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Abstract

Indian agriculture is undergoing a critical transformation under the combined
pressure of global economic integration, climate change, technological disruptions, and
changing food consumption patterns. As the sector supports nearly half of India’s
workforce while contributing around one-sixth of national GDP, emerging global
challenges pose serious implications for food security, farmer livelihoods, and sustainable
development. This paper examines the major global challenges affecting India’s
agricultural sector, including climate variability, land and water stress, globalization of
agricultural markets, trade liberalization, rising input costs, technological gaps, and
institutional constraints. The study also highlights the vulnerability of small and marginal
farmers to global shocks such as price volatility, extreme weather events, and supply chain
disruptions. Using secondary data from national and international sources, the paper
analyses the structural weaknesses of Indian agriculture in a globalized context. The findings
indicate that without targeted policy interventions, climate-resilient practices, technological
inclusion, and market reforms, the sector may face declining productivity and increased
agrarian distress. The study emphasizes the need for sustainable agricultural practices,
inclusive technological adoption, strengthening of extension services, and supportive trade
and price policies. The paper concludes with policy recommendations aimed at enhancing
resilience, competitiveness, and sustainability of Indian agriculture in the face of emerging
global challenges.
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Introduction

Agriculture plays a pivotal role in the Indian economy, forming the backbone of rural
livelihoods and national food security. Despite rapid industrialization and growth of the service
sector, agriculture continues to be a crucial sector due to its wide-ranging economic, social, and
developmental significance.

Firstly, agriculture is a major source of employment in India. Nearly half of the country’s
population depends directly or indirectly on agriculture and allied activities such as livestock,
fisheries, and forestry for their livelihood. This makes agriculture vital for reducing rural poverty
and ensuring inclusive economic growth, particularly in a country with a large rural population.
Secondly, the sector makes a significant contribution to national income. Although its share in
Gross Domestic Product (GDP) has declined over time, agriculture still contributes around 15-18
percent to India’s GDP, indicating its continued relevance in the overall economic structure. It also
provides raw materials to agro-based industries such as textiles, sugar, food processing, and
pharmaceuticals, thereby supporting industrial development.

Thirdly, agriculture is essential for food security and nutritional stability. India’s self-
sufficiency in food grains has been achieved mainly due to agricultural development, ensuring
availability of food for its large population. Institutions like Food and Agriculture Organization
have emphasized the importance of strengthening agriculture to meet future food demands under
growing population pressure. Moreover, agriculture plays an important role in foreign trade.
Agricultural commodities such as rice, spices, tea, coffee, cotton, and marine products contribute
substantially to export earnings, helping improve the balance of trade. Lastly, agriculture supports

rural development and socio-economic stability.
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Growth in agriculture stimulates demand for non-farm goods and services, leading to overall rural
prosperity. According to Government of India policy frameworks, sustainable agricultural growth
is essential for achieving long-term economic stability and equitable development. Agriculture
remains a foundation of the Indian economy by providing employment, ensuring food security,
supporting industries, earning foreign exchange, and promoting balanced regional development.
Strengthening this sector is therefore crucial for India’s sustainable economic future.

Linkage between global changes and Indian agriculture

Indian agriculture is increasingly influenced by global changes that extend beyond national
boundaries and directly affect production systems, markets, and farmer livelihoods. In an era of
globalization, climate uncertainty, and technological advancement, the linkage between global
developments and Indian agriculture has become deeper and more complex.

One of the most significant global linkages is climate change. Rising global temperatures,
erratic monsoon patterns, and frequent extreme weather events such as droughts and floods have
altered cropping patterns and reduced agricultural productivity in India. Reports by the
Intergovernmental Panel on Climate Change indicate that developing countries like India are
particularly vulnerable due to their dependence on climate-sensitive, rain-fed agriculture.
Globalization and international trade have also reshaped Indian agriculture. Liberalization of trade
policies and integration with global markets have opened export opportunities for high-value
crops, but they have simultaneously exposed Indian farmers to global price volatility. Changes in
global demand, export restrictions, or trade policies of major economies often influence domestic
prices of agricultural commodities in India, creating uncertainty for farmers. Technological change
at the global level has further strengthened this linkage. Advances in biotechnology, digital
agriculture, precision farming, and artificial intelligence have transformed agricultural practices

worldwide.
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While these technologies offer opportunities to enhance productivity and sustainability in

India, unequal access and high costs have widened the technological divide between large and
small farmers. Institutions such as the World Bank emphasize the need for inclusive technological
adoption to ensure equitable agricultural growth.
Additionally, global resource pressures such as water scarcity, soil degradation, and rising energy
costs have affected agricultural input availability and prices in India. Dependence on imported
fertilizers, pesticides, and fuel links Indian agriculture to fluctuations in global commodity markets.
Furthermore, global concerns related to food security, sustainability, and environmental protection
influence domestic agricultural policies. International commitments and guidelines issued by
organizations like the Food and Agriculture Organization encourage India to adopt climate-
resilient, resource-efficient, and sustainable farming practices.

In conclusion, Indian agriculture is deeply interconnected with global climatic, economic,
technological, and environmental changes. While these linkages create new opportunities for
growth and modernization, they also pose serious risks and challenges. Addressing these issues
requires adaptive policies, global cooperation, and strengthening of domestic agricultural systems

to enhance resilience and competitiveness in the global agricultural landscape.

Objectives of the study
1. To study the importance of agriculture in the Indian economy.
2. To examine the impact of emerging global challenges on Indian agriculture.
3. To analyze the effects of climate change and globalization on agricultural
productivity and farmer livelihoods.

4. To assess the role of global technological changes in Indian agriculture.
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Emerging Global Challenges in Indian Agriculture

Indian agriculture is facing multiple global challenges arising from climate change, market
integration, technological transformation, and environmental degradation. These challenges affect
productivity, farmer income, and long-term sustainability.
Climate Change and Environmental Stress

Climate change has led to erratic rainfall, rising temperatures, droughts, and floods,
adversely affecting crop yields and increasing production risks, especially in rain-fed regions of
India.
Globalization and Trade Liberalization

Globalization has integrated Indian agriculture with international markets, creating export
opportunities but also exposing farmers to global price fluctuations and competition from
subsidized foreign producers.
Technological Divide and Digital Agriculture
While global technological advances such as digital farming and precision agriculture improve
efficiency, limited access, high costs, and lack of awareness have widened the technological gap
among Indian farmers.
Natural Resource Depletion
Excessive use of water, fertilizers, and chemicals has resulted in soil degradation, groundwater
depletion, and environmental imbalance, threatening the sustainability of Indian agriculture.
Price Volatility and Market Uncertainty
Fluctuations in global commodity prices, input costs, and demand—supply imbalances create
income uncertainty for farmers and reduce investment in agriculture.
Impact on Indian Farmers and Food Security
These global challenges have increased farmers’ vulnerability, reduced income stability, and posed

risks to national food security, particularly affecting small and marginal farmers.
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Policy Measures and Government Initiatives

The government has introduced initiatives such as climate-resilient farming, crop insurance,
minimum support prices, digital agriculture platforms, and irrigation schemes to mitigate global
challenges.

Suggestions and Policy Recommendations

There is a need to promote sustainable farming practices, strengthen market support systems, improve
access to technology, enhance farmer awareness, and ensure effective implementation of agricultural

policies.

Conclusion

In conclusion, emerging global challenges pose serious threats to Indian agriculture; therefore,
adaptive policies, technological inclusion, and sustainable resource management are essential for
resilient agricultural development.

Indian agriculture is at a critical stage due to emerging global challenges. Climate change has
increased production risks through erratic rainfall, rising temperatures, and frequent droughts and
floods. These changes have reduced crop stability, especially in rain-fed regions. Globalization has
opened new market opportunities but also exposed farmers to global price volatility and
competition. Small and marginal farmers are more vulnerable due to limited access to credit and
technology. Technological advancements can improve productivity, but benefits are uneven
because of the digital divide. Continuous depletion of soil and groundwater threatens long-term
sustainability. Environmental degradation further weakens the agricultural base. Therefore, a
balanced and integrated policy approach is essential. Climate-resilient farming, sustainable
resource use, inclusive technology, and market support are key for future agricultural growth and

food security.
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