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Abstract: 

Climate change has emerged as one of the most pressing global challenges, significantly affecting agricultural productivity. In 

India, where agriculture plays a critical role in the economy and provides livelihoods to a large segment of the population, the 

impact of climate change is particularly profound. This paper examines the effects of climate change on agricultural productivity 

in India and its broader economic implications. It explores key factors such as temperature variations, changes in precipitation 

patterns, and the increasing frequency of extreme weather events. The study also highlights potential adaptation strategies to 

mitigate the economic risks posed by climate change on the agricultural sector. 
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Introduction: 

Agriculture is the backbone of India's economy, 

contributing approximately 17-18% to the country’s 

GDP and employing over 50% of the workforce. 

However, the sector is highly vulnerable to climatic 

changes. Rising temperatures, irregular rainfall 

patterns, and extreme weather events have started to 

impact crop yields, affecting food security and farmers' 

livelihoods. This paper investigates the extent of these 

impacts and discusses the economic implications for 

India. 

Research Objectives: 

1. To assess the impact of climate change on 

agricultural productivity in India. 

2. To analyse the economic implications of reduced 

agricultural productivity. 

3. To identify adaptation strategies that can mitigate 

the adverse effects of climate change on 

agriculture. 

Literature Review: 

Previous studies have highlighted that climate change 

affects agriculture through temperature increases,  

altered rainfall patterns, and an increase in extreme 

weather events. According to the Intergovernmental 

Panel on Climate Change (IPCC), a rise in global 

temperatures could reduce crop yields in tropical 

regions. Studies specific to India have shown that 

staple crops like rice, wheat, and pulses are particularly 

vulnerable to these changes. 

Climate Change Impact on Agricultural 

Productivity: 

• Temperature Variations: 

Rising temperatures have a significant impact on 

crop yields in India. Crops such as wheat and rice 

are sensitive to temperature changes, with higher 

temperatures leading to reduced yields. 

➢ Crop Yield Reduction: Staple crops like wheat, rice, 

and maize have shown declines in productivity in 

regions with rising temperatures. 

➢ Soil Degradation: Increased salinity, desertification, 

and loss of soil fertility affect long-term agricultural 

productivity. 

➢ Water Availability: Declining groundwater levels 

and changing precipitation patterns impact 

irrigation-dependent farming. 
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➢ Livestock Production: Heat stress lowers milk 

and meat yields while increasing disease 

susceptibility. 

• Changes in Precipitation Patterns 

India's monsoon season, which is critical for 

agriculture, has become increasingly unpredictable. 

Irregular rainfall patterns affect sowing and 

harvesting cycles, leading to crop losses. 

• Extreme Weather Events 

The frequency of extreme weather events such as 

floods, droughts, and cyclones has increased in 

recent years, further disrupting agricultural 

productivity. These events not only damage crops 

but also lead to soil degradation and reduced 

fertility. 

➢ Temperature Increases: Higher temperatures can 

reduce crop yields by accelerating plant maturation, 

decreasing grain filling duration, and increasing 

evaporation rates. 

➢ Changes in Rainfall Patterns: Irregular monsoons, 

prolonged droughts, and excessive rainfall lead to 

soil erosion, waterlogging, and moisture stress. 

➢ Extreme Weather Events: More frequent cyclones, 

floods, and heatwaves disrupt agricultural 

production cycles. 

➢ CO₂ Concentration: While increased CO₂ may 

enhance photosynthesis in some crops, it also 

reduces nutrient content and can lead to imbalanced 

crop growth. 

➢ Pest and Disease Outbreaks: Warmer conditions 

Favor the spread of crop pests and pathogens, 

leading to increased losses. 

Economic Implications 

The impact of climate change on agriculture has 

significant economic consequences for India. 

• Impact on GDP 

Agriculture contributes a substantial portion to 

India’s GDP. A decline in agricultural productivity 

can lead to reduced economic growth, especially in 

rural areas. 

• Employment and Livelihoods 

Over half of India's workforce is employed in the 

agricultural sector. Reduced agricultural 

productivity can result in job losses and decreased 

income levels for millions of farmers. 

• Food Security 

Climate change-induced reductions in crop yields 

can threaten India’s food security. Rising food 

prices can further exacerbate poverty and 

inequality. 

Adaptation Strategies: 

• Climate-Resilient Crops 

Developing and promoting the use of climate-

resilient crop varieties can help mitigate the impact 

of climate change on agricultural productivity. 

➢ Drought-resistant and heat-tolerant crops: 

Developing and using genetically modified or 

selectively bred crops that can withstand 

extreme weather. 

➢ Diversification: Growing a variety of crops 

and raising different livestock breeds to reduce 

risk. 

➢ Climate-smart livestock management: 

Selecting resilient breeds and improving 

animal nutrition to cope with temperature 

changes. 

• Improved Irrigation Systems 

Investing in efficient irrigation systems can help 

reduce dependence on erratic rainfall patterns. 

➢ Efficient irrigation techniques: Drip irrigation, 

rainwater harvesting, and water reuse can optimize 

water use. 

➢ Soil moisture conservation: Mulching, no-till 

farming, and cover cropping help retain soil 

moisture. 

➢ Watershed management: Protecting and restoring 

watersheds ensures sustainable water supply. 
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• Technological Innovations 

➢ Precision agriculture: Using sensors, AI, and big 

data to optimize input use (fertilizers, water, 

pesticides). 

➢ Early warning systems: Weather forecasting and 

climate modelling help farmers prepare for extreme 

events. 

➢ Smart greenhouses: Controlled-environment 

agriculture can regulate temperature, humidity, and 

CO₂ levels. 

• Policy Measures 

The government can play a crucial role by 

implementing policies that promote sustainable 

agricultural practices and provide financial support to 

farmers like national sustainable agriculture, rashtriya 

Krishi vikas yojna (RKVY). 

• Insurance schemes: Climate risk insurance 

helps farmers recover from extreme events. 

• Subsidies and incentives: Encouraging the 

adoption of climate-resilient practices. 

• Farmer education and extension services: 

Capacity-building programs on climate 

adaptation. 

 

 

 

 

Conclusion: 

Climate change poses a significant threat to India’s 

agricultural sector and, by extension, its economy. The 

impacts of rising temperatures, changing precipitation 

patterns, and extreme weather events are already being 

felt across the country. Addressing these challenges 

requires a multifaceted approach involving 

technological innovations, policy measures, and 

international cooperation. By adopting climate-

resilient practices and policies, India can mitigate the 

adverse effects of climate change on agriculture and 

ensure sustainable economic growth. 
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