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[bookmark: _Toc518034408][bookmark: _Toc520398120]S1: Life cycle inventory metadata
	Material or Process
	Region
	Data Provider
	Years (Valid)

	Processing facility
	
	
	

	Diesel mix; combusted in industrial equipment
	USA
	TS1; USLCI2
	2013−2019; 2009−2016

	Electricity grid mix – CAMX
	USA
	TS
	2012−2019

	Natural gas production & combustion
	USA
	Ecoinvent; USLCI
	2015−0; 2009−2016

	Propane production
	USA
	TS
	2013−2019

	Cleaners2
	USA
	TS calculated
	NA

	Ingredients3
	RER
	Ecoinvent
	2015−0

	Transportation (diesel driven, Euro 4, cargo, 17.3t)
	EU-28
	TS
	2016−2019


Data source: GaBi8.1.0.29, Professional database, service pack 34.’NA’ refers to not applicable. 1TS refers to ThinkStep. 2USLCI refers to the United States Life Cycle Inventory. 3Cleaners is a category created to aggregate otherwise proprietary information. 4Ingredients is a category created to aggregate otherwise proprietary information 
	Material or Process
	Region
	Data Provider
	Years (Valid)

	Packaging – Almond meal processing facility
	
	
	

	LDPE Plastic liners
	
	
	

	Polyethylene Low-Density Granulate (LDPE/PE-LD)
	Germany
	TS1
	2016 - 2019

	Plastic injection moulding part (unspecific)
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Tap Water
	Germany
	TS
	2016 - 2019

	Cardboard; Containerboard
	USA
	TS/AF&PA
	2012 - 2016

	Pine or fur (pallets; Softwood timber, kiln-dried, dressed, untreated (EN 15804 A1-A3)
	Australia
	FWPA
	2005 - 2020

	Packaging – Almond milk processing facility
	
	
	

	Polyethylene Low-Density Granulate (LDPE/PE-LD)
	Germany
	TS
	2016 - 2019

	Plastic injection moulding part (unspecific)
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Paper for Packaging; Kraftliner (2015)
	EU-27
	TS
	2014 - 2019

	Tap Water
	Germany
	TS
	2016 - 2019

	300 gal tote
	
	
	

	Polyethylene High-Density Granulate (HDPE/PE-HD)
	Germany
	TS
	2016 - 2019

	Polyethylene (HDPE/PE-HD) blow moulding
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Lecithin Food Drum -Kraftliner (2015)
	EU-27
	TS
	2014 - 2019

	Steel Foodgrade Drum
	
	
	

	Welding seam 1m (without welding wire; steel part)
	Global
	TS
	2016 - 2019

	Steel sheet HDG
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Plastic Pallet (HDPE or PP)
	
	
	

	Polyethylene High-Density Granulate (HDPE/PE-HD)
	Germany
	TS
	2016 - 2019

	Polyethylene (HDPE/PE-HD) blow moulding
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	48oz Bottle (PET)
	
	
	

	Polyethylene terephthalate bottle grade granulate (PET) via PTA
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Polyethylene (HDPE/PE-HD) blow moulding
	Germany
	TS
	2016 - 2019

	Compressed air, 7 bar, high-efficiency
	EU-28
	TS
	2013 - 2019

	
	
	
	

	
	
	
	

	Material or Process
	Region
	Data Provider
	Years (Valid)

	Bottle cap (Polypropylene Impact Copolymer)
	
	
	

	Polypropylene granulate (PP) mix
	Germany
	TS
	2016 - 2019

	Polypropylene (PP) injection moulded part
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Water deionized
	USA
	TS
	2016 - 2019

	Heat Seal
	
	
	

	Primary Aluminum Ingot
	North America
	TS
	2010 - 2019

	Aluminum foil 
	EU-27
	EAA
	2011 - 2014

	Polyethylene foam 
	EU-28
	TS
	2016 - 2019

	Polyester Resin unsaturated 
	Germany
	TS
	2016 - 2019

	Label
	
	
	

	Polystyrene granulate (PS)
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Thermal energy from natural gas
	USA
	TS
	2012 - 2019

	Plastic Film (PE, PP, PVC)
	Global
	TS
	2016 - 2019

	Lubricants at refinery
	USA
	TS
	2013 - 2019

	Cardboard; Containerboard
	USA
	TS/AF&PA
	2012 - 2016

	Recycled Packaging - Almond milk processing facility
	
	
	

	Recycled PET
	
	
	

	Recycled postconsumer PET pellet
	USA
	NREL USLCI
	2009 - 2016

	Recycled postconsumer PET flake
	USA
	NREL USLCI
	2009 - 2016

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Sodium hydroxide, production mix, at plant
	USA
	NREL USLCI
	2009 - 2016

	Natural gas, combusted in industrial boiler
	USA
	NREL USLCI
	2009 - 2016

	Liquefied Petroleum Gas (LPG) (70% propane; 30% butane)
	USA
	TS
	2013 - 2019

	Transport, single unit truck, diesel powered
	USA
	NREL USLCI
	2009 - 2016

	Diesel, combusted in industrial boiler
	USA
	NREL USLCI
	2009 - 2016

	Gasoline mix (regular) at filling station
	USA
	TS
	2013 - 2019

	Car petrol, Euro 5, engine size more than 2l
	GLO
	TS
	2016-2019

	Custom: Mixed recyclables, sorted at MRF ACC/NREL USLCI
	USA
	NREL USLCI
	2018

	Deposit containers, at collection, CRV
	USA
	NREL USLCI
	NA

	Deposit containers, at collection
	USA
	NREL USLCI
	NA

	Mixed recyclables, to MRF
	USA
	NREL USLCI
	NA

	Mixed recyclables, at collection, commercial
	USA
	NREL USLCI
	NA

	Mixed recyclables, at collection, curbside, weight basis
	USA
	NREL USLCI
	NA

	Material or Process
	Region
	Data Provider
	Years (Valid)

	Mixed recyclables, at collection, dropoff center
	USA
	NREL USLCI
	NA

	Scrap Flows - Almond milk processing facility
	
	
	

	48oz Bottle (PET) scrap
	
	
	

	Polyethylene terephthalate bottle grade granulate (PET) via PTA
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Polyethylene (HDPE/PE-HD) blow moulding
	Germany
	TS
	2016 - 2019

	Compressed air, 7 bar, high-efficiency
	EU-28
	TS
	2013 - 2019

	Bottle cap (Polypropylene Impact Copolymer) scrap
	
	
	

	Polypropylene granulate (PP) mix
	Germany
	TS
	2016 - 2019

	Polypropylene (PP) injection moulded part
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Water deionized
	USA
	TS
	2016 - 2019

	Heat Seal scrap 
	
	
	

	Primary Aluminum Ingot
	North America
	TS
	2010 - 2019

	Aluminum foil 
	EU-27
	EAA
	2011 - 2014

	Polyethylene foam 
	EU-28
	TS
	2016 - 2019

	Polyester Resin unsaturated 
	Germany
	TS
	2016 - 2019

	Label scrap
	
	
	

	Polystyrene granulate (PS)
	Germany
	TS
	2016 - 2019

	Electricity grid mix (eGRID)
	USA
	TS
	2012 - 2019

	Thermal energy from natural gas
	USA
	TS
	2012 - 2019

	Plastic Film (PE, PP, PVC)
	Global
	TS
	2016 - 2019

	Lubricants at refinery
	USA
	TS
	2013 - 2019

	Cardboard; Containerboard
	USA
	TS/AF&PA
	2012 - 2016


[bookmark: _GoBack]Data source: GaBi8.1.0.29, Professional database, service pack 34. ’NA’ refers to not applicable. 1TS refers to ThinkStep and USLCI refers to the United States Life Cycle Inventory

S2: Information and additional scenarios for packaging alternatives
		Reducing the mass of the PET bottle by 26%, 16g, or 55%, 35g, achieves the same decrease in GWP as 50% and 100% replacement of PET by RPET, respectively, and leads to a slightly larger decrease in smog air, a slightly smaller decrease in TPE, and a marginal decrease in all other impact categories. Reducing the mass of the bottle by 10g and adding 50% recycled content achieves results between those of the 50% and 100% recycled content scenarios , as illustrated in Table S2a.

Table S2a The absolute and percent changes of total primary energy, renewable and nonrenewable, (TPE), global warming potential (GWP), smog air, and eutrophication potential (EP), when reducing the mass of the PET bottle by 26% and 55%, and from reducing the mass by 10g and adding a 50% recycled content.
	Impact category
	26% mass reduction
	55% mass reduction 
	10g mass reduction + 50% recycled content

	
	Unsweetened Almond Milk Impact
	Percent reduction
	Unsweetened Almond Milk Impact
	Percent Reduction
	Unsweetened Almond Milk Impact
	Percent Reduction

	TPE (MJ)
	13.30
	-11%
	11.50
	-23%
	12.20
	-18%

	GWP (kg CO2e)
	0.65
	-9%
	0.58
	-19%
	0.62
	-12%

	Smog (kg O3e)
	2.31E-2
	-6%
	2.14E-2
	-13%
	2.30E-2
	-7%

	EP (kg Ne)
	2.63E-4
	-2%
	2.55E-4
	-5%
	3.08E-4
	14%



Table S2 shows the per-kg CO2e intensity of PET and RPET as well as the CO2e intensity of these materials used in the primary packaging. For comparison, HDPE and liquid packaging board are included as well.


Table S2 Per kilogram GWP of PET, RPET, HDPE, and liquid packaging board (cardboard and LDPE), as well as the container mass by material type (reported in the reviewed literature), and the container GWP by material type.  
	Material
	GWP (kg CO2e/kg)
	Container Mass (g)
	GWP by Container (g CO2e/container)

	PET
	3.84
	64
	249

	RPET
	1.77
	35
	62

	HDPE
	2.36
	30
	70

	Liquid Packaging Board1
	1.08
	44
	48


1One kg of liquid packaging board consists of 915g of containerboard and 85g of LDPE, whereas a 44g container made of liquid packaging board consists of 40g of container board and 4g of LDPE. 

