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Abstract: Farmers may add chemical additives to crops to enhance their appearances/tastes5

or decrease their costs, which may also increase the food demand and sales profits. Man-6

ufacturers buy products from farmers and sell them to consumers, where the government7

benefits from tax income based on sales revenues. However, once the contaminated food8

is consumed, customers could get sick. The government would, thus, be partially respon-9

sible for society’s health risks from the chemical additives. The punishment policies are10

set up by the government to regulate and deter farmers’ and manufacturers’ risky behav-11

ior, balancing tax income, punishment income, and society’s health risks. Based on the12

observation of government regulations, the farmers strategically choose the optimal level of13
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