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With the advent of the 5G era, the development of the Internet of Things, big data and artificial intelligence has brought a new definition to agriculture. Automation 
technologies, featuring drone, robot, and other unmanned system, can help ease farmers’ workload and deliver efficiency, reliability, and productivity gains at 
minimal impact to the environment. However, although the technology advances fast, farmers are still facing great challenges. Labor shortage, climate change, 
misuse of chemicals could all lead to a bad yield and threaten environmental health. The purpose of this study is to analyze economic advantages and ecological 
benefits of the climate-smart agriculture ecosystem, which includes three steps: (1) Build digital farming infrastructure such as high-definition field maps and RTK 
navigation stations. (2) Develop precision farming equipment to reduce labor. (3) Help farmers connect all kinds of technologies in a digital platform and utilize big 
data and AI to make scientific decisions. The cost–benefit analysis and sensitivity analysis study were conducted for the comparison between traditional cotton 
fields and a digital corporate cotton farm. The result showed that at a certain critical size, the use of autonomous equipment can reduce the cost of production 
compared to traditional agriculture. Fixed equipment costs, labor costs, water costs and energy costs have a large impact on the critical size. On large-scale cotton 
farms, digital agriculture tends to be more economical than traditional agriculture. The GHG Protocol was also used to measure and calculate GHG emissions 
of the digital cotton field that was only managed by two people. A 22% reduction in GHG emissions was achieved through four main emission sources within the 
farm gate. In conclusion, unlike traditional methods that rely on experience and resources, the climate-smart management solution can reduce water consumption, 
pesticide, and fertilizer, lower input costs, and create new agricultural employment opportunities.
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