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ABSTRACT

Climate and environmental changes are crucial environmental and ecological
issues nowadays. Greenhouse gases produced by human activities can contribute to
global warming. Additionally, eutrophication, acidification, water shortages, and energy
crises are potential challenges that may be encountered in the future. To face the
challenges caused by climate and environmental changes, scientists have proposed a
solution — “mitigation”; that is to adjust current industrial operational models in an
effort to mitigate the environmental impact from industries. Environmental engineers
commonly conduct “life cycle assessment (LCA)” that investigate the input and output
of production, from the exploitation of raw materials, to the transportation,
manufacturing, processing, packaging, selling, and waste of products, to evaluate the
environmental impact. Life cycle assessment can evaluate various environmental
impacts, including global warming potential (carbon footprint), eutrophication potential,
acidification potential, water use, and energy use. Agriculture is the most essential
human industry; however, the crop production process also has diverse environmental
impacts. Regarding carbon footprints, 1 kg of corn and of wheat can emit 0.33 kg and
0.38 kg of CO, equilibrium, respectively. The carbon footprint for rice is significantly
higher than that of other crops and primarily results from substantial methane emissions
during the field farming period. Previous studies have indicated that the most significant
environmental impact of agricultural production occurs during the field farming period;
however, the degree of environmental impact can be reduced by adjusting farming
methods. For example, water-saving irrigation can significantly reduce the carbon
footprint during the field farming period, rational fertilization can mitigate the
eutrophication and acidification resulting from conventional fertilization methods, and

organic farming can effectively reduce the energy used to manufacture fertilizer. How
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to balance various environmental benefits, establish integrative substantial farming
methods that can sustain quantity and quality, and develop a new

environmental-friendly agricultural industry are essential goals for agricultural experts

and scholars.

Key words: Climate change, Rice, Carbon footprint, Environmental impact, Life cycle

assessment, Organic farming.
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