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A.
Descriptions of impact categories considered in this analysis
	Impact Category
	Causative Factors

	Greenhouse Gas Emissions
	Change in atmospheric temperatures caused by the buildup of chemicals that trap heat from the reflected sunlight that would have otherwise passed out to earth’s atmosphere

	Acidification
	Quantifies emissions (such as SO2 and NOx) that increase the acidity of water and soil systems 

	Ecotoxicity
	Quantifies the potential ecological harm of unit quantity of chemical released into an evaluative (soil, water and air) environment

	Eutrophication
	Estimates the release of chemicals containing N or P to either air or water

	Human Health Cancer
	Estimates the potential of a chemical released into an evaluative environment to cause human cancer effects

	Human Health Non-Cancer
	Estimates the potential of a chemical released into an evaluative environment to cause human non-cancer effects 

	Smog Air
	Estimates the potential of a chemical released to air to cause smog via photochemical reactions

	Ozone Depletion Potential
	Estimates the potential of chemicals released to air to destroy ozone based on the chemical’s reactivity and lifetime


B.
Estimation of the Allocation Factor for Environmental Impacts

ISO-14040 standards require proportional allocation of the environmental impacts whenever co-products are formed. The proportional allocation method to estimate these environmental impacts is based on the net calorific value of the products. The calorific values of all the products and co-products (of ethylene production) formed are listed in Table B1. 
Table B1:
Calorific values of all the products and co-products

	Component
	Net Calorific Value (MJ/kg)

	Hydrogen
	141.80

	Methane
	55.50

	Ethane
	51.90

	Propane
	50.35

	Butane
	49.50

	Gasoline
	47.30

	Kerosene
	46.20

	Diesel
	44.80

	Light Fuel Oil
	44

	Heavy Fuel Oil
	42

	Coke
	29

	Basic Oil
	41

	Waxes
	7.53

	Asphalt
	15

	LPG
	46.1

	Ethylene
	50.50

	Propylene
	49.15

	Butadiene
	44.61

	Ethanol
	29.2

	Dried Distillers Grain
	29.7


Allocation factor for the production of ethylene from naphtha 

Allocation factor for ethylene produced from naphtha is the ratio of the net calorific value of ethylene (50.5 MJ/kg) to the sum of the net calorific values of all the co-products (856 MJ/kg, not including ethanol and dried distiller’s grain in Table B1) formed during the production of ethylene from naphtha. The allocation factor for ethylene from naphtha is thus estimated to be 0.058
Allocation factor for the production of ethylene from natural gas

Along with ethane, other co-products include hydrocarbons such as methane, propane, n-butane) that are also present in natural gas and hydrogen, propylene and butadiene that is formed during the thermal cracking of ethane. The allocation factor for ethylene from natural gas is therefore 145.5/382.57 = 0.125

Allocation factor for the production of ethylene from corn      

Dried distillers grain is the co-product for ethylene production from corn. The allocation factor for ethylene from corn is therefore 50.50/79.7 = 0.633.
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