Supplementary Material
Keg Assumptions and Modeling
This section aims to further clarify the assumptions and calculations that produced the results presented in the main article. For each of the two products, this document presents a step by step explanation of the impacts in relation to the functional unit of the article; one liter of kegged beer.
Steel kegs
Production
A facility in Northern Italy produces the steel kegs, after which they are sent to Stockholm by truck. Data for the size and weight of the keg are taken from (Cimini and Moresi, 2016), and shown in Table S1 below.
[bookmark: _Ref27561049]Table S1 Dimensions and weight of steel keg
	Dimensions
	Amount
	Unit

	Height
	510
	mm

	Diameter
	408
	mm

	Volume
	30
	L

	Mass
	9 600
	g



To model the production of the steel keg, the production phase includes the manufacturing of hot-rolled steel, the rolling of steel into sheets, and welding it shut. As the weight of the total keg is 9600 g, this is the data used for the first two processes. The unit for the welding process is meters. Therefore, the welding length is assumed to be two times the diameter plus the height of the keg to simulate welding the length of the wall and the lid and bottom together. Given dimensions in Table S1, the length of the weld is calculated to be 3.01 m according to the equation below. 

Where d is the diameter and L is the height of the keg. This amount serves as input for the keg production. Apart from the steel base, the steel keg also includes ink for printing details and a plastic ball lock keg coupler. As per Cimini and Moresi (2016), these weigh 0.0017 and 5 grams, respectively. Production of the plastic lock relies on injection molding, which is included in the production of this piece in addition to the production of the keg. Table S2 below presents an overview of all processes and the LCI datasets employed.
Shipping
It is assumed that a EURO5 freight lorry (semi-truck) transports the kegs from Leverano, Italy, to Stockholm, Sweden; the distance between these two cities is 3 019 km. This study assumes that two layers of six kegs fit on one pallet used to ship the kegs. A standard EPAL pallet weighs 25 kg, which carries six 30L kegs, meaning that the added weight of a pallet per FU is

As a steel keg weighs 9.6 kg and holds 30L of beverage, the total weight necessary to ship for one liter of beer volume is

The production of the pallet itself is excluded, given that pallets are often re-used. The weight of using a pallet is included as shown in the calculations above, the weight of the pallets is around 35% of the total shipping weight. Therefore, the pallets have a significant impact on the total tonne-km (tkm) associated with shipping the steel kegs. The shipping distance per FU is therefore

Use
The use-phase for the steel keg involves four processes; filling a keg, transporting the keg to a bar, retrieving the keg, and cleaning the keg to be refilled. Kubule et al. (2016) investigated the power consumption of different stations in a small brewery. The energy requirement for cleaning and refilling originates from this study and is 0.38 MJ/hL or 38000 J/L. Apart from the energy necessary for cleaning, a cleaning agent is also a requirement. For this study, it was assumed that the cleaning agent consists of caustic soda. The cleaning solution requires 3 grams of cleaner per liter. In total, per keg, it is assumed that each keg requires three liters of water for cleaning, and therefore 20 grams of cleaner. Thereafter, another three liters are used for rinsing and sanitizing. Per FU, the water use is therefore, in total 0.2 liters. Since the energy requirements from Kubule et al. (2016) include cleaning and filling, no energy was included, as an extra process in this study for the filling process. 
For cleaning, the infrastructure necessary for steel keg washing was also included. This was assumed to be similar to a commercial keg cleaning machine (CzechMini, 2021). For the modeling, and based on the specifications outlined in the cleaning machine (ibid), it is assumed that the machinery includes 150 kg of steel, 2 water pumps and 1 kg of electronics.  The infrastructure for cleaning was assumed to have a lifetime of 10 years. Further details are provided in Table S2 on the datasets employed. 
To transport the kegs to and from the brewery, it is assumed that a light commercial vehicle is employed for the 100km distance. As the kegs are filled when leaving the brewery and empty when leaving the bar, they travel the same distance but do not have the same tkm. Assuming the weight of 1 liter of beer weighs 1 kg, the weight per FU for the travel from the bar is

While the tkm for moving from the brewer to the bar is

As the steel kegs are re-used several times, these processes are repeated for every re-use. The same is true for the cleaning and refilling of the kegs. In this study, no additional maintenance is included in the lifetime of the keg, although there may be a need to change some of the components and fittings.
End-of-life
After being re-used, as assumed around 80 times in this study, the keg may finally reach the end of its service life. As such, it will enter recycling. This study explored several ways to model the end-of-life phase, some of which are used in scenario building. In their case study regarding steel drums, Biganzoli, Rigamonti, and Grosso (2019) assume that all metals are recycled, through crushing, scrapping, and then re-smelting the metal. In their report, they outline that it takes 47.5 kWh of energy to crush a barrel. While the steel drums weigh 15.71 kg, the drums are made from low alloy steel instead of 18/8 Chromium steel. Therefore, this study assumes the same amount of energy is necessary for a 9.6 kg keg.  Since the steel kegs are made entirely steel, excluding the coupler, this report assumes that 0% to 95% is recycled through a similar process in the sensitivity analysis. In the original model, 80% is assumed to be recyclable. As mentioned by Johnson et al. (2008), repurposing stainless steel scrap into new steel takes 23 MJ/kg.


Plastic Kegs
Production
A facility in Den Helder, The Netherlands produces the plastic kegs, after which they are sent to Stockholm by a Euro 5 lorry (semi-truck). Data for the plastic type, size, and weight of the keg are taken from (Keykegs, 2019a) and OneCircle (2018), while information for shipping is taken from Keykegs (2019b)
The production of the keg consists of two primary processes. The first is the production of the granulate, while the second is the injection molding of the part. Since these processes are weight-based, the information from the sources mentioned above are employed. The processes employed and LCI datasets are depicted in Table S2. 
Shipping
After production, the kegs are shipped with twelve empty kegs per layer on a pallet and four layers per pallet; which includes 48 kegs per pallet. Using the same EPAL pallet as for the steel kegs, the weight per FU for the shipment of the kegs is

The kegs are shipped 1 417 km between Den Helder and Stockholm, which amounts to 0.0955 tkm per functional unit (i.e. per liter kegged).
Use
During the use-phase, the kegs need to be filled before being sent to the brewer. Steam production for cleaning entails the largest share of the total energy requirement for a cleaning and filling station (Carbon Trust n.d., p. 57), the requirement for filling a plastic keg is assumed to be 20% of the total energy necessary of the cleaning and filling station, i.e. 7600 J/liter.
After filling the kegs are shipped to a bar 100 km away from the brewery, again using a light commercial vehicle. At this stage the shipment is assumed not to include pallets. Therefore, the weight per FU

Transporting the kegs 100 km, equates to 0.105 tonne-km per FU. 
End-of-life
Once the keg is emptied, it is sent for disposal. Given the amount of different plastics, the keg is assumed to be incinerated. Before the keg can be incinerated, however, it must be transported to a waste management facility from the bar. The incineration plant is assumed to be in Stockholm.
Closed-Loop Plastic Keg Scenarios
The study includes two closed-loop scenarios to test the environmental performance of a plastic keg in a closed-loop recycling situation. These scenarios use the original plastic keg scenario as a base, but differ in the modeling of the disposal phase, and the type of PET used. These scenarios assume that the kegs are disassembled after use and that the PET is collected for re-use to fabricate new kegs. The first scenario assumes that the kegs are crushed and returned to the Netherlands, while the other assumes there is a recycling center in Motala, Sweden, from which it is sent to the Netherlands.
It is assumed that only 80% of the PET is recycled, therefore 20% virgin PET is included. The rest of the keg is incinerated.


Break-even Calculations
In order to calculate the break-even(BE) point for the distance between the brewery and the bar where the steal and plastic keg have the same total impact per use, the two types of keg and their impacts need to be compared. To allow for comparison, the lifecycles of each keg are split up in three parts; SIF, SIBB and SIR for the steel keg, and PIF, PIBB, and PIR for the plastic keg. Last, dBB equals the transport distance needed to reach the BE point.
· S stands for Steel, meaning the steel keg
· P stands for Plastic, meaning the plastic keg
· BB stands for Brewery-Bar, and is the travel distance between the two
· C stands for cleaning, which is only a part of the Steel system
· F stands for Factory, and includes the impact for production and transport to the brewer
· R stands for recycling and includes transport and recycling
· d stands for the distance betwee
Therefore, the total impact for the Steel keg is

Where

Since the C, F, and R are static for both total impacts, simplifying them to S and P for the Steel and Plastic respectively, leading to



BE is the value for dbb where SteelImpact = PlasticImpact, for each of the four impact categories. Given the overview above, this leads to

Which leads to


And

For the BE between the Steel and Plastic kegs. 
LCI Data
Table S2 provides the LCI datasets used in the LCA. For each, the material and corresponding LCI dataset is provided. 
Table S2 Processes and LCI datasets (All datasets from Ecoinvent v. 3.6)
	Process
	LCI Data

	PP
	polypropylene production, granulate | polypropylene, granulate | Cutoff, S

	Injection molding
	injection moulding | injection moulding | Cutoff, S

	PA
	glass fibre reinforced plastic production, polyamide, injection moulded | glass fibre reinforced plastic, polyamide, injection moulded | Cutoff, S

	PP/SEBS
	polypropylene production, granulate | polypropylene, granulate | Cutoff, S

	PET
	polyethylene terephthalate production, granulate, amorphous | polyethylene terephthalate, granulate, amorphous | Cutoff, S

	Aluminum
	aluminium production, primary, ingot | aluminium, primary, ingot | Cutoff, S

	Polyamide
	glass fibre reinforced plastic production, polyamide, injection moulded | glass fibre reinforced plastic, polyamide, injection moulded | Cutoff, S

	PE
	polyethylene production, high density, granulate | polyethylene, high density, granulate | Cutoff, S

	Transport (Freight, General inputs)
	transport, freight, lorry 7.5-16 metric ton, EURO5 | transport, freight, lorry 7.5-16 metric ton, EURO5 | Cutoff, S

	Transport (Light freight, General inputs)
	market group for transport, freight, light commercial vehicle | transport, freight, light commercial vehicle | Cutoff, S

	Plastic incineration
	treatment of waste plastic, mixture, municipal incineration with fly ash extraction | waste plastic, mixture | Cutoff, S

	Steel
	steel production, chromium steel 18/8, hot rolled | steel, chromium steel 18/8, hot rolled | Cutoff, S

	Steel Rolling
	sheet rolling, chromium steel | sheet rolling, chromium steel | Cutoff, S

	Welding
	welding, arc, steel | welding, arc, steel | Cutoff, S

	Plastic ball lock keg coupler
	Polyoxymethylene (POM), Europe-27, 1 kg of primary POM “at gate” (production site output) representing a European industry production average, in pellet form

	Injection molding ball lock
	injection moulding | injection moulding | Cutoff, S

	Ink for print on keg
	printing ink production, offset, product in 47.5% solution state | printing ink, offset, without solvent, in 47.5% solution state | Cutoff, S

	Bar code label
	paper production, newsprint, virgin | paper, newsprint | Cutoff, S

	Pallet for transport
	EUR-flat pallet production | EUR-flat pallet | Cutoff, S

	Transportation, Factory - Brewer
	transport, freight, lorry 7.5-16 metric ton, EURO5 | transport, freight, lorry 7.5-16 metric ton, EURO5 | Cutoff, S

	Pumps
	market for pump, 40W | pump, 40W | Cutoff, S


	Electronic Components
	market for electronic component, passive, unspecified | | Cutoff, S


	Sodium hydroxide
	market for neutralising agent, sodium hydroxide-equivalent | neutralising agent, sodium hydroxide-equivalent | Cutoff, S

	Water
	market for tap water | tap water | Cutoff, S

	Transportation, Brewer - Bar
	market group for transport, freight, light commercial vehicle | transport, freight, light commercial vehicle | Cutoff, S

	Crushing
	electricity, high voltage, production mix | electricity, high voltage | Cutoff, S

	Avoided steel production
	steel production, chromium steel 18/8, hot rolled | steel, chromium steel 18/8, hot rolled | Cutoff, S

	Disposal for "Rest of Keg"*
	treatment of waste plastic, mixture, municipal incineration with fly ash extraction | waste plastic, mixture | Cutoff, S



Life Cycle Costing Assumptions and Calculations
Keg Costs and Distribution Costs
Prices for the different kegs, in addition to all distribution costs upon filling, were taken from a beer distributor and wholesaler, SwedBeer (2020), for private label beers. Distribution costs include shipping, reception, storage, delivery, and returning the kegs (in case of steel kegs). 
Table S3 Cost for distribution (All prices in SEK in 2020)
	Service
	Steel
	1-way

	Shipping
	38.50
	28.60

	Reception
	14.63
	14.63

	Rent (per month)
	10.03
	10.03

	Delivery (Horeca, within 100 km)
	109.17
	66.45

	Return
	9.50
	

	Total
	143.33
	91.11

	Total with shipping
	181.83
	119.71



Serving Costs
Serving costs associated with the kegs include several different added costs. For the steel kegs, this included carbon dioxide for dispensing the beer. As such, costs for carbon dioxide are included. Additionally, carbon dioxide tanks are required, although this was not included as it was assumed to be dependent upon the different users, and bars use central systems for distributing beer by carbon dioxide. It was assumed that roughly 1.9 grams of CO2 per liter based on figures from Micromatic (2020). Assuming the carbon dioxide costs roughly 30 SEK per kilogram, this amounts to roughly 1.74 SEK per keg. 
For the plastic kegs, the beer is instead dispensed by compressed air; although CO2 can also be used. For the plastic kegs, air from a compressor was included, and is assumed to require roughly 312 watt-hours of electricity per keg based on information from Humle (2020). The electricity costs are roughly 1.5 SEK/kWh.  
Waste Handling
For the waste handling, all costs associated with disposal of the different kegs were taken into account. This included collection in recycling bins, their distribution, transportation and recycling or final disposal. No costs were associated with the incineration as it was assumed to be taken into account in the collection fees. Material credits are applied for the different materials. Costs of steel scraps, i.e. credits from recycling, are obtained from Adofsson and Rashid (2016) and Recycla (2020). PET credit costs were obtained from Recycla (2020). Costs for recycling containers and collection were obtained from Stockholm Vatten och Avfall (SVA, 2020)
Cleaning
Cleaning costs were calculated by taking into account the cost of a keg washing station, costing roughly 120 000 SEK. This was taken from (SwedBeer, 2020; CzechMini, 2020) and assumed to have a lifetime of 10 years. Furthermore, this was divided the number of kegs cleaned per year, to obtain a cost of roughly 3.6 SEK per keg. Additionally, for the cleaning, labor, detergents, water, sanitizer, and electricity were included. Roughly 4-6 liters of water per keg were used and 9 grams per keg of detergent were included, in addition to roughly 4 g per liter for disinfectants. Using the equipment, it was assumed that it would take roughly 10 minutes to clean each keg. This brought the total to roughly 44 SEK per keg, the largest share to labor costs, at roughly 37 SEK per keg. 
General Costs
Table S4, below provides some of the more general costs included in the study provided in SEK in 2020. 
Table S4 General Costs
	Category
	Amount
	Unit

	Electricity
	1.5
	SEK/kwh

	Labor
	221
	SEK/hour

	Water
	17
	SEK/m3

	Transportation
	0.0648
	SEK/kg-km

	Detergents
	50
	SEK/kg

	Disinfection
	150
	SEK/liter
















LCA Results

Table S5 Environmental impacts for Steel Keg (results are depicted in respective impacts per liter kegged beer). 
	
	MEP
	WDP
	TAP
	IRP
	POFP
	GWP
	HTP
	MDP
	PMFP
	ULOP
	FDP
	NLTP
	FETP
	FEP
	ODP
	ALOP
	METP
	TETP

	
	kg
N-Eq
	m3
	kg
SO2-Eq
	kg
U235-Eq
	Kg
NMVOC
	Kg
CO2-Eq
	kg
1,4-DCB-Eq
	kg
Fe-Eq
	Kg
PM10-Eq
	m2a
	kg
oil-Eq
	m2
	kg
1,4-DCB-Eq
	kg
P-Eq
	kg
CFC-11-Eq
	m2a
	kg
1,4-DCB-Eq
	kg
1,4-DCB-Eq

	Const.
	3.1E-05
	9.1E-05
	1.4E-04
	3.2E-03
	1.1E-04
	2.7E-02
	4.3E-02
	7.4E-03
	2.2E-07
	1.9E-03
	1.5E-05
	1.7E-09
	7.7E-06
	2.0E-03
	6.5E-06
	3.1E-05
	9.1E-05
	1.4E-04

	Trans.
	2.0E-04
	1.3E-04
	5.2E-04
	1.2E-02
	7.2E-04
	1.2E-01
	1.0E-02
	4.4E-02
	1.8E-06
	1.4E-03
	2.6E-05
	2.1E-08
	1.4E-05
	1.3E-03
	1.6E-05
	2.0E-04
	1.3E-04
	5.2E-04

	Use
	5.0E-06
	2.1E-03
	6.5E-05
	4.2E-03
	3.9E-05
	1.3E-02
	1.4E-03
	3.3E-03
	-6.4E-08
	2.5E-04
	7.6E-06
	6.6E-09
	2.4E-06
	2.4E-04
	1.3E-06
	5.0E-06
	2.1E-03
	6.5E-05

	Waste

	-7.6E-06
	1.6E-05
	-3.5E-05
	1.1E-02
	-2.8E-05
	-6.9E-03
	-1.4E-02
	-1.9E-03
	2.2E-07
	-6.0E-04
	-3.0E-06
	8.1E-10
	-2.5E-06
	-6.1E-04
	-1.1E-06
	-7.6E-06
	1.6E-05
	-3.5E-05

	Total
	2.3E-04
	2.3E-03
	6.9E-04
	3.1E-02
	8.4E-04
	1.5E-01
	4.1E-02
	5.3E-02
	2.2E-06
	2.9E-03
	4.6E-05
	3.0E-08
	2.1E-05
	3.0E-03
	2.3E-05
	2.3E-04
	2.3E-03
	6.9E-04


Const. (Construction), Trans.(Transportation), Waste (Waste management/recycling).  Indicators include: marine eutrophication (MEP), water depletion (WDP), terrestrial acidification (TAP100), ionising radiation (IRP), photochemical oxidant formation (POFP), climate change (GWP), human toxicity (HTPinf), metal depletion (MDP), particulate matter formation (PMFP), urban land occupation (ULOP), fossil depletion (FDP), natural land transformation (NLTP), freshwater ecotoxicity (FETP), freshwater eutrophication (FEP), ozone depletion (ODP), agricultural land occupation (ALOP), marine ecotoxicity (METP), terrestrial ecotoxicity (TETP)




Table S6 Environmental impacts for Plastic Keg (results are depicted in respective impacts per liter kegged beer). 
	
	MEP
	WDP
	TAP
	IRP
	POFP
	GWP
	HTP
	MDP
	PMFP
	ULOP
	FDP
	NLTP
	FETP
	FEP
	ODP
	ALOP
	METP
	TETP

	
	kg
N-Eq
	m3
	kg
SO2-Eq
	kg
U235-Eq
	Kg
NMVOC
	Kg
CO2-Eq
	kg
1,4-DCB-Eq
	kg
Fe-Eq
	Kg
PM10-Eq
	m2a
	kg
oil-Eq
	m2
	kg
1,4-DCB-Eq
	kg
P-Eq
	kg
CFC-11-Eq
	m2a
	kg
1,4-DCB-Eq
	kg
1,4-DCB-Eq

	Const.
	1.4E-04
	3.4E-04
	6.2E-04
	2.2E-02
	4.9E-04
	1.6E-01
	4.7E-03
	8.6E-02
	2.8E-06
	1.9E-03
	5.4E-05
	1.0E-08
	4.6E-06
	1.8E-03
	7.3E-06
	1.4E-04
	3.4E-04
	6.2E-04

	Trans.
	3.9E-05
	3.1E-05
	1.1E-04
	2.6E-03
	1.4E-04
	3.1E-02
	1.7E-03
	1.2E-02
	4.7E-07
	2.1E-04
	4.1E-06
	5.6E-09
	4.3E-06
	2.5E-04
	9.9E-06
	3.9E-05
	3.1E-05
	1.1E-04

	Use
	1.6E-05
	4.8E-04
	3.8E-05
	1.4E-01
	3.1E-05
	7.7E-03
	1.3E-03
	1.4E-03
	1.8E-08
	1.4E-06
	1.8E-08
	9.9E-11
	1.2E-08
	1.4E-06
	1.0E-08
	1.6E-05
	4.8E-04
	3.8E-05

	Waste

	1.2E-01
	1.7E-04
	1.2E-01
	1.2E-01
	1.2E-01
	1.2E-01
	5.4E-03
	5.1E-03
	-9.9E-08
	2.1E-03
	2.5E-07
	2.2E-10
	6.5E-07
	1.8E-03
	3.8E-06
	1.2E-01
	1.7E-04
	1.2E-01

	Total
	1.2E-01
	1.0E-03
	1.2E-01
	2.9E-01
	1.2E-01
	3.2E-01
	1.3E-02
	1.0E-01
	3.2E-06
	4.2E-03
	5.9E-05
	1.6E-08
	9.6E-06
	3.8E-03
	2.1E-05
	1.2E-01
	1.0E-03
	1.2E-01


Const. (Construction), Trans.(Transportation), Waste (Waste management/recycling).  Indicators include: marine eutrophication (MEP), water depletion (WDP), terrestrial acidification (TAP100), ionising radiation (IRP), photochemical oxidant formation (POFP), climate change (GWP), human toxicity (HTPinf), metal depletion (MDP), particulate matter formation (PMFP), urban land occupation (ULOP), fossil depletion (FDP), natural land transformation (NLTP), freshwater ecotoxicity (FETP), freshwater eutrophication (FEP), ozone depletion (ODP), agricultural land occupation (ALOP), marine ecotoxicity (METP), terrestrial ecotoxicity (TETP)






Table S7 Environmental impacts for Plastic Closed-Loop NL (results are depicted in respective impacts per liter kegged beer). 
	
	MEP
	WDP
	TAP
	IRP
	POFP
	GWP
	HTP
	MDP
	PMFP
	ULOP
	FDP
	NLTP
	FETP
	FEP
	ODP
	ALOP
	METP
	TETP

	
	kg
N-Eq
	m3
	kg
SO2-Eq
	kg
U235-Eq
	Kg
NMVOC
	Kg
CO2-Eq
	kg
1,4-DCB-Eq
	kg
Fe-Eq
	Kg
PM10-Eq
	m2a
	kg
oil-Eq
	m2
	kg
1,4-DCB-Eq
	kg
P-Eq
	kg
CFC-11-Eq
	m2a
	kg
1,4-DCB-Eq
	kg
1,4-DCB-Eq

	Const.
	1.4E-04
	3.3E-04
	6.2E-04
	2.2E-02
	4.9E-04
	1.1E-01
	4.9E-02
	1.2E-03
	2.3E-04
	4.9E-04
	5.5E-02
	5.4E-05
	1.0E-08
	4.6E-06
	1.8E-03
	7.3E-06
	1.4E-04
	3.3E-04

	Trans.
	6.3E-05
	4.6E-05
	1.7E-04
	3.9E-03
	2.2E-04
	4.6E-02
	1.4E-02
	2.7E-03
	8.3E-05
	1.5E-03
	1.7E-02
	3.9E-06
	5.2E-09
	4.0E-06
	2.4E-04
	9.1E-06
	6.3E-05
	4.6E-05

	Use
	1.6E-05
	4.8E-04
	3.8E-05
	1.4E-01
	3.1E-05
	7.7E-03
	1.1E-02
	1.3E-03
	2.0E-05
	6.0E-05
	1.4E-03
	2.6E-06
	1.5E-08
	1.8E-06
	2.0E-04
	1.5E-06
	1.6E-05
	4.8E-04

	Waste

	7.0E-06
	8.9E-05
	9.3E-06
	4.2E-05
	1.4E-05
	5.5E-02
	7.3E-03
	6.0E-05
	3.7E-06
	7.4E-06
	2.0E-04
	0.0E+00
	0.0E+00
	0.0E+00
	0.0E+00
	0.0E+00
	7.0E-06
	8.9E-05

	Total
	2.3E-04
	9.5E-04
	8.3E-04
	1.7E-01
	7.5E-04
	2.2E-01
	8.2E-02
	5.3E-03
	3.4E-04
	2.0E-03
	7.4E-02
	6.1E-05
	3.0E-08
	1.0E-05
	2.2E-03
	1.8E-05
	2.3E-04
	9.5E-04


Const. (Construction), Trans.(Transportation), Waste (Waste management/recycling).  Indicators include: marine eutrophication (MEP), water depletion (WDP), terrestrial acidification (TAP100), ionising radiation (IRP), photochemical oxidant formation (POFP), climate change (GWP), human toxicity (HTPinf), metal depletion (MDP), particulate matter formation (PMFP), urban land occupation (ULOP), fossil depletion (FDP), natural land transformation (NLTP), freshwater ecotoxicity (FETP), freshwater eutrophication (FEP), ozone depletion (ODP), agricultural land occupation (ALOP), marine ecotoxicity (METP), terrestrial ecotoxicity (TETP)






Table S8 Environmental impacts for Plastic Closed-Loop SE (results are depicted in respective impacts per liter kegged beer). 
	
	MEP
	WDP
	TAP
	IRP
	POFP
	GWP
	HTP
	MDP
	PMFP
	ULOP
	FDP
	NLTP
	FETP
	FEP
	ODP
	ALOP
	METP
	TETP

	
	kg
N-Eq
	m3
	kg
SO2-Eq
	kg
U235-Eq
	Kg
NMVOC
	Kg
CO2-Eq
	kg
1,4-DCB-Eq
	kg
Fe-Eq
	Kg
PM10-Eq
	m2a
	kg
oil-Eq
	m2
	kg
1,4-DCB-Eq
	kg
P-Eq
	kg
CFC-11-Eq
	m2a
	kg
1,4-
DCB-Eq
	kg
1,4-
DCB-Eq

	Const.
	1.4E-04
	3.9E-04
	3.5E-04
	1.7E-02
	2.7E-04
	1.0E-01
	2.5E-02
	1.2E-03
	5.3E-02
	2.8E-06
	1.9E-03
	5.4E-05
	1.0E-08
	4.6E-06
	1.8E-03
	7.3E-06
	1.4E-04
	3.9E-04

	Trans.
	6.3E-05
	4.6E-05
	1.7E-04
	3.9E-03
	2.2E-04
	4.6E-02
	1.4E-02
	2.7E-03
	1.7E-02
	6.9E-07
	3.4E-04
	6.6E-06
	8.2E-09
	6.2E-06
	3.9E-04
	1.3E-05
	6.3E-05
	4.6E-05

	Use
	1.6E-05
	4.8E-04
	3.8E-05
	1.4E-01
	3.1E-05
	7.7E-03
	1.1E-02
	1.3E-03
	1.4E-03
	2.7E-06
	2.0E-04
	2.6E-06
	1.5E-08
	1.8E-06
	2.0E-04
	1.5E-06
	1.6E-05
	4.8E-04

	Waste

	7.0E-06
	8.9E-05
	9.3E-06
	4.2E-05
	1.4E-05
	5.5E-02
	7.3E-03
	6.0E-05
	2.0E-04
	-5.3E-08
	1.1E-03
	1.3E-07
	1.2E-10
	3.5E-07
	9.9E-04
	2.0E-06
	7.0E-06
	8.9E-05

	Total
	2.3E-04
	1.0E-03
	5.6E-04
	1.6E-01
	5.3E-04
	2.1E-01
	5.7E-02
	5.3E-03
	7.2E-02
	6.2E-06
	3.6E-03
	6.4E-05
	3.3E-08
	1.3E-05
	3.3E-03
	2.4E-05
	2.3E-04
	1.0E-03


Const. (Construction), Trans.(Transportation), Waste (Waste management/recycling).  Indicators include: marine eutrophication (MEP), water depletion (WDP), terrestrial acidification (TAP100), ionising radiation (IRP), photochemical oxidant formation (POFP), climate change (GWP), human toxicity (HTPinf), metal depletion (MDP), particulate matter formation (PMFP), urban land occupation (ULOP), fossil depletion (FDP), natural land transformation (NLTP), freshwater ecotoxicity (FETP), freshwater eutrophication (FEP), ozone depletion (ODP), agricultural land occupation (ALOP), marine ecotoxicity (METP), terrestrial ecotoxicity (TETP)
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