Supplemental Information
Table S1.
LCA of a single-serve juice beverage AL laminated packaging compared with other packaging formats from (Bukowski and Richmond, 2018); all data normalised to the pouch data (GHG = greenhouse gas); “+” indicates worse, “-“ better LCA performance compared to the flexible pouch. 

	Packaging format 
	Fossil fuel consumption
	GHG emissions
	Water consumption
	Product to package ratio
	Package landfilled / weight juice

	Flexible pouch
	1
	1
	1
	97:3
	1

	Composite carton
	+7%
	+28%
	+492%
	96:4
	+52%

	PET bottle
	+58%
	+57%
	+137%
	96:4
	+24%

	Aluminium can
	+211%
	+483%
	+658%
	95:5
	-8%

	Glass bottle
	+268%
	+451%
	+1,633%
	65:35
	+1,213%


Table S2.
CAPEX breakdown. 

	Equipment
	Cost

	Pyrolysis reactor
	600,000

	Zinc
	270,000

	Charging & discharge screws, hoppers
	130,000

	Condenser, tank, fan, overheads
	88,000

	Air abatement & burner train
	200,000

	Utilities (cooling water, N2)
	40,000

	Instrumentation, electrical
	230,000

	Aluminium bailer
	30,000

	Aluminium wash unit
	120,000

	Silo (ash)
	30,000

	Stack, Civil, steel, construction
	550,000

	Materials handling
	160,000

	Engineering, project management
	750,000

	Bond for site remediation
	100,000

	Contingency
	200,000

	Total:
	 €3.5m


Table S3. Financials of a 4,000 t/y ALPyro plant over a period of 10 years; all amounts in thousands of Euro. 

	Parameter
	Year

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Revenues
	€0.0
	€805
	€829
	€854
	€879
	€906
	€933
	€961
	€990
	€1,019

	Capital cost incl. engieering
	€3,489
	
	
	
	
	
	
	
	
	

	Payments capital cost
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452

	Personnel
	
	-€75
	-€77
	-€80
	-€82
	-€84
	-€87
	-€90
	-€92
	-€95

	Maintenance
	
	-€45
	-€46
	-€48
	-€49
	-€51
	-€52
	-€54
	-€55
	-€57

	Operating cost
	
	-€81
	-€84
	-€86
	-€89
	-€91
	-€94
	-€97
	-€100
	-€103

	Business expenses
	
	-€76
	-€79
	-€81
	-€83
	-€86
	-€89
	-€91
	-€94
	-€97

	Kettle replacement
	
	
	
	
	
	- €50
	
	
	
	

	Overall expenditures
	-€452
	-€729
	-€738
	-€746
	-€755
	-€814
	-€774
	-€783
	-€793
	-€803

	Profit before depreciation
	-€452
	€75
	€91
	€108
	€124
	€92
	€159
	€178
	€197
	€216

	Depreciation
	€0.0
	€345
	€345
	€345
	€345
	€355
	€355
	€355
	€355
	€355

	Taxes
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0

	Capital value of plant
	€3,489
	€3,144
	€2,799
	€2,455
	€2,110
	€1,755
	€1,400
	€1,045
	€691
	€336

	
	
	
	
	
	
	
	
	
	
	

	Net profit (Discounted Cash Flow)
	-€452
	€75
	€91
	€108
	€124
	€92
	€159
	€178
	€197
	€216

	Cumulative Cash Flow
	-€452
	-€376
	-€285
	-€177
	-€53
	€39
	€198
	€376
	€573
	€789


Table S4. Financials of a 4,000 t/y ALPyro plant with EPR increased by 10% over a period of 10 years; all amounts in thousands of Euro. 

	Parameter
	Year

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Revenues
	€0.0
	€855
	€880
	€907
	€934
	€962
	€991
	€1,021
	€1,051
	€1,083

	Capital cost incl. engieering
	€3,489
	
	
	
	
	
	
	
	
	

	Payments capital cost
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452
	-€452

	Personnel
	
	-€75
	-€77
	-€80
	-€82
	-€84
	-€87
	-€90
	-€92
	-€95

	Maintenance
	
	-€45
	-€46
	-€48
	-€49
	-€51
	-€52
	-€54
	-€55
	-€57

	Operating cost
	
	-€81
	-€84
	-€86
	-€89
	-€91
	-€94
	-€97
	-€100
	-€103

	Business expenses
	
	-€76
	-€79
	-€81
	-€83
	-€86
	-€89
	-€91
	-€94
	-€97

	Kettle replacement
	
	
	
	
	
	- €50
	
	
	
	

	Overall expenditures
	-€452
	-€729
	-€738
	-€746
	-€755
	-€814
	-€774
	-€783
	-€793
	-€803

	Profit before depreciation
	-€452
	€125
	€91
	€108
	€124
	€92
	€159
	€178
	€197
	€216

	Depreciation
	€0.0
	€345
	€345
	€345
	€345
	€355
	€355
	€355
	€355
	€355

	Taxes
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0

	Capital value of plant
	€3,489
	€3,144
	€2,799
	€2,455
	€2,110
	€1,755
	€1,400
	€1,045
	€691
	€336

	
	
	
	
	
	
	
	
	
	
	

	Net profit (Discounted Cash Flow)
	-€452
	€125
	€143
	€161
	€179
	€148
	€217
	€238
	€258
	€279

	Cumulative Cash Flow
	-€452
	-€326
	-€184
	-€23
	€156
	€304
	€521
	€759
	€1,017
	€1,297


Table S5. Financials of a 4,000 t/y ALPyro plant with the CAPEX increased by 10%over a period of 10 years; all amounts in thousands of Euro. 

	Parameter
	Year
	
	
	
	
	
	
	
	
	

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Revenues
	€0.0
	€805
	€829
	€854
	€879
	€906
	€933
	€961
	€990
	€1,019

	Capital cost incl. engieering
	€3,838
	
	
	
	
	
	
	
	
	

	Payments capital cost
	-€497
	-€497
	-€497
	-€497
	-€497
	-€497
	-€497
	-€497
	-€497
	-€497

	Personnel
	
	-€75
	-€77
	-€80
	-€82
	-€84
	-€87
	-€90
	-€92
	-€95

	Maintenance
	
	-€45
	-€46
	-€48
	-€49
	-€51
	-€52
	-€54
	-€55
	-€57

	Operating cost
	
	-€81
	-€84
	-€86
	-€89
	-€91
	-€94
	-€97
	-€100
	-€103

	Business expenses
	
	-€76
	-€79
	-€81
	-€83
	-€86
	-€89
	-€91
	-€94
	-€97

	Kettle replacement
	
	
	
	
	
	- €50
	
	
	
	

	Overall expenditures
	-€497
	-€775
	-€783
	-€791
	-€800
	-€859
	-€819
	-€828
	-€838
	-€849

	Profit before depreciation
	-€452
	€30
	€46
	€62
	€79
	€46
	€114
	€133
	€152
	€171

	Depreciation
	€0.0
	€380
	€380
	€380
	€380
	€390
	€390
	€390
	€390
	€390

	Taxes
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0
	€0.0

	Capital value of plant
	€3,383
	€3,458
	€3,078
	€2,699
	€2,319
	€1,929
	€1,540
	€1,150
	€760
	€371

	
	
	
	
	
	
	
	
	
	
	

	Net profit (Discounted Cash Flow)
	-€497
	€30
	€46
	€62
	€79
	€46
	€114
	€133
	€152
	€171

	Cumulative Cash Flow
	-€497
	-€467
	-€421
	-€358
	-€279
	-€233
	-€118
	€14
	€166
	€337


