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Data-driven digital farming have been adopted by progressive 
farmers to optimize the use of chemicals and fertilizer to 

reduce cost and increase crop yield. Energy input in agriculture 
has increased tremendously, and accounts for about 17% 
of total U.S. energy consumption. Practical, yet innovative 
solutions will be required if we are to meet growing demand 
for food in changing climate that reduces yields. Wide-spread 
adoption of precision agriculture (PA) is a practical solution to 
optimize the benefit-to-cost ratio in agriculture. PA optimizes 
input use-efficiency for resources such as fertilizer, chemicals, 
seeds and irrigation water to reduce crop production costs 
and to enhance crop yield while simultaneously reducing 

harmful environmental costs associated with inefficient use of 
agricultural inputs. Even assuming only 10% of the US farms 
adopt PA technologies, 61 million liters of fuel, 1.8 million kg 
of insecticide and 1.9 million liters of herbicide can be saved 
annually, reducing not only farm operating costs but also the 
cost to human and ecosystem health related to agricultural 
pollution. Additionally, PA has great potential to reduce and 
offset GHG emissions by optimizing chemicals, fertilizer and 
water applications through variable rate application. Smart 
farming technologies greatly aid in mitigating climate change 
impacted by agriculture.

Data driven digital smart farming to optimize agricultural resources in mitigating climate change
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