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Supplementary S1: Assumptions for missing values underlying key performance indicator
Table S1: Reported and assumed values to determine key performance indicators (KPIs); “reported” means that the value was either directly reported in the scientific publication or could be calculated from reported data; “provided” refers to information obtained from authors of case studies via email correspondence; “assumed” means that other references were used to estimate this value. Assumptions are specified by number below the table.
	Reference
	Floor area
	Cultivation area
	Annual yield
	Annual energy use
	Annual water use

	Blom et al. (2022)
	reported
	reported
	reported
	reported
	reported

	Casey et al. (2022)
	reported
	assumed [1]
	assumed [2]
	assumed [3]
	assumed [4]

	Cheng et al. (2024)
	assumed [5]
	reported
	assumed [6]
	assumed [7]
	assumed [8]

	De Oliveira et al. (2023)
	reported
	assumed [9]
	reported
	reported
	reported

	Gargaro et al. (2024)
	reported
	assumed [10]
	assumed [11]
	assumed [12]
	assumed [13]

	Joensuu et al. (2024)
	provided
	assumed [14]
	reported
	reported
	reported

	Kikuchi et al. (2018)
	reported
	reported
	reported
	reported
	reported

	Martin et al. (2023)
	reported
	provided
	reported
	reported
	reported

	Martin et al. (2024a)
	reported
	reported
	reported
	reported
	reported

	Martin et al. (2024b)
	reported
	provided [15]
	reported
	reported
	reported

	Song et al. 2022)
	reported
	assumed [16]
	reported
	reported
	reported



Assumptions [1] to [4] refer to Casey et al. (2022) who assessed a Freight Farm container for which we obtained data from Freight Farm’s website (https://www.freightfarms.com/greenery-s). [1] Cultivation area was estimated based on our own assessments of a Freight Farm container setup located at the campus of KTH Royal Institute of Technology (Stockholm, Sweden). The Freight Farm container had four vertical cultivation walls (2.5 m height and 9 m length per wall) resulting in 90 m2 cultivation space. The nursery bench (2 layers of ca. 0.5 m depth and 2.5 m length) was not considered as cultivation area. [2] Freight Farms’ website reports annual yields of 2–6 t per container, thus the average of 4 t was assumed. An annual lettuce yield of 3.75 t  lettuce and an aim of 6 t were mentioned by a commercial Freight Farm grower (as of summer 2024, pers. comm.), thus the assumed 4 t lies within realistic production outcome ranges. [3] Freight Farm reports 151–350 kWh power usage per container per day (55115–127750 kWh per year), whereby the standard mode ranges from 171–268 kWh per day (62415–97820 kWh per year). Multiplying the assumed 4 t annual yield in [2] with the annual energy use per kg lettuce that Casey at al. (2023) report (15 kWh kg-1) results in an annual energy use of 60000 kWh per container which lies within reported ranges, just below operating the container on standard mode. [4] Freight Farm reports average water use per container of 18.925 liter per day (6907.63 L per year). Multiplying the assumed 4 t annual yield in [2] with the annual water use per kg lettuce that Casey at al. (2023) report (1.6 L kg-1) results in an annual water use of 6400 liter which is only ca 7% lower than the by Freight Farm reported average.
Assumptions [5] to [8] refer to Cheng et al. (2024) who assessed a large-scale Sananbio plant factory for which we obtained data from Sananbio’s website (https://www.sananbio.com/). Cheng et al. (2024) report “an area of about 260000 m2” which “produces lettuce annually”. [5] The area is assumed to refer to the cultivation area not the floor area since 260000 m2 would be too large for a footprint of a common warehouse building. Warehouses with such a floor area dimension, e.g. VW in Wolfsburg (Germany) with 297000 m2 and Nike North America Logistics Campus with 260000 m2, rank among the ten largest warehouses in the world (Avanta, 2024, last accessed on 09. April 2025). The company Sananbio shows two system types of interior setups for larger-scale farms in their online portfolio: an automated warehouse setup with 10 layers (presumably adjustable regarding layer number) and the modular Radix setup with 4–6 layers. We assume an automated large-scale setup with 10 cultivation layers which covers 69% of the facility’s floor space (based on Maynard et al., 2023), thus a floor area of 3768 m2. [6] Since no total annual yield is reported, Sananbio’s website was used as online reference. Yields are only reported for the Radix module which can produce 400 kg leafy greens per 6-layer Radix module (https://www.sananbiofarm.com/product/baby-leafy-vegetable-cultivation-module-grow-rack). The growing surface per 6-layer module is reported to be 70 ft2 (6.5 m2). Thus, 61.54 kg lettuce can be obtained from one square meter. We thus assume that 260000 m2 cultivation area can produce 16000.4 t annually. [7] Annual energy use of the whole facility (350776769.2 kWh) was calculated by multiplying the assumed annual yield of 16000.4 t lettuce in [6] with the electricity use that Cheng et al. (2024) reported (21.92 kWh kg-1). [8] Cheng et al. (2024) report an annual water use which is not actual data from Sananbio’s facility but based on literature. Based on five references, Cheng et al. (2024) assumed a water use of 35 L kg-1 lettuce which is a noticeably high value compared to reported ranges of water use efficiency (Martin et al., 2023). We therefore revisited the five underlying references and derived an average value of 10.76 L kg-1 lettuce with Barbosa et al. (2015) reporting 20 ± 3.8 liter kg-1, Van Ginkel et al. (2017) reporting 1.6 to 1.7 L kg-1, Zeidler et al. (2017) reporting 17.79 L kg-1, Graamans et al. (2018) using a potential water use efficiency of 1 L kg-1, and Pennisi et al. (2019) reporting 13.33 L kg-1. Only one reference referred to an operational VF, namely to container farms (Van Ginkel et al., 2017) which assumably have different water use efficiencies than large-scale plant factories. Annual water use of the Sananbio facility was calculated by multiplying the assumed annual yield of 16000.4 t lettuce in [6] with the average water use of 10.76 L kg-1 lettuce resulting in the facility’s total annual water use of 172.1 million L. 
Assumption [9] refers to De Oliveira et al. (2024) who report that “two small 8-tower, 5-foot vertical tower systems (Zipgrow® farm)” were used, with a tower height of 5 foot equaling 1.524 m. According to ZipGrow®’s website (zipgrow.com/product/8-tower-farm-wall), an 8-tower wall system has a length of 78.5 inches (2 m). Thus, we assumed a cultivation area of 2 x 1.524 m x 2 m = 6.1 m2.
Assumptions [10] to [13] refer to Gargaro et al. (2024) who assessed a medium-sized VF. [10] Gargaro et al. (2024) report that the facility’s area is 238 m2 of which 150 m2 are a controlled environment room that is used for growing on four layers. We again assume that 69% of the climate room’s floor space is covered by the growing system itself (based on Maynard et al., 2023). Thus, we assume a cultivation area of 150 m2 * 0.69 * 4 = 414 m2. [11] Total annual yield is not reported but an annual productivity of 97.33 kg m-2. Based on the cultivation area of 414 m2 in [10], the total annual yield is  414 m2 * 97.33 kg m-2 = 40294.62 kg. [12] Total annual energy use is not reported, but 17.25 kWh m-2 year-1 are consumed. Based on the cultivation area of 414 m2 in [10], the total annual energy use is  414 m2 * 17.25 kWh m-2 = 695142.64 kWh. [13] Total annual water use is not reported, but 28 liter water m-2 year-1 are consumed. Based on the cultivation area of 414 m2 in [10], the total annual water use is  414 m2 * 28 liter m-2 = 1128249 liter. It is not specified if this water refers to irrigation only or if it also includes water used for cleaning and other processes.
Assumption [14] refers to Joensuu et al. (2024) who do not report on floor and cultivation area, but provided information via personal communication, namely that four layers with each 550 m2 size (a total cultivation area of 2200 m2) were used to grow lettuce. To estimate the floor area, we assume that the four stacked layers with a footprint of 550 m2 cover 69% of the floor area (based on Maynard et al., 2023), thus we assume a total floor area of 797.1 m2.
Assumption [15] refers to Martin et al. (2024b) who do not report on cultivation area, but it was reported that growing took place in a 40-foot Urban Crop Solution Container (28.8 m2 floor area). An online article mentions that plants were grown on four layers (https://inboxprojects.com/vegan-shipping-containers/1709) which was confirmed by M. Martin. We again assume that 69% of the floor space is covered by the growing system (based on Maynard et al., 2023; although it may have been up to 80% according to M. Martin). Thus, we assume a cultivation area of 28.8 m2 * 0.69 * 4 = 79.49 m2.
Assumption [16] refers to Song et al. (2022) who does not report the cultivation area in the assessed CropBox shipping container. The container’s floor area in 29.7 m2. Again, assumably 69% of the floor space are used for cultivation (based on Maynard et al., 2023). According to the online source inhabitat.com, cultivation seems to take place on four stacked layers. Thus, a cultivation area of 82.1 m2 is assumed (29.7 m2 x 0.69 x 4 layers).
Supplementary S2: Number of reported inventory items per inventory category
The following tables provide supporting information for Figure 4.
[bookmark: _Hlk195099620]Table S2: Number of items listed in the life cycle inventory within eleven selected LCAs.
	Inventory category
	Blom 2022
	Casey 2022
	Cheng 2024
	De Oliveira 2023
	Gargaro 2024
	Joensuu 2024
	Kikuchi 2018
	Martin 2023
	Martin 2024a
	Martin 2024b
	Song 2022

	Growing media
	1
	2
	1
	1
	1
	1
	1
	3
	2
	1
	1

	Fertilizers
	2
	7
	11
	1
	4
	2
	3
	14
	13
	13
	3

	Water for irrigation
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Carbon dioxide supplementation
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	0

	Cleaning & protection
	1
	0
	0
	0
	5
	1
	0
	9
	0
	1
	0

	Packaging
	6
	1
	0
	0
	3
	3
	1
	3
	4
	2
	0

	Other consumables
	1
	0
	1
	0
	2
	1
	0
	4
	2
	4
	0

	Energy (Grid mix NL)
	1
	1
	1
	1
	9
	2
	2
	1
	1
	4
	4

	Infrastructure cultivation system1
	7
	11
	0
	0
	0
	10
	5
	46
	17
	18
	0

	Waste handling (End of Life)
	2
	0
	0
	1
	4
	2
	1
	13
	5
	6
	0

	Transportation
	5
	2
	0
	1
	3
	1
	0
	7
	5
	4
	0

	Total
	27
	26
	15
	6
	32
	25
	15
	102
	50
	56
	9

	

	Number of assessed categories (out of 11)
	10
	8
	5
	6
	9
	11
	8
	11
	9
	11
	4


1 Infrastructure of buildings is not considered since only three studies listed items (five items in Joensuu et al., 2024, seven in Kikuchi et al., 2018, and five in Martin et al., 2024b).
Supplementary S3: Suggested life cycle inventory categories for comprehensive assessments
Table S3: Suggested life cycle inventory categories for comprehensive assessments.
	Categories and subcategories
	Unit
	Report lifespan?

	Annual yield
	kg
	no

	Growing media
	kg
	no

	Fertilizers
	kg
	no

	Water use
	
	

	 For irrigation
	L
	no

	 For cleaning and sanitation
	L
	no

	Carbon dioxide supplementation
	kg
	no

	Cleaning & protection (excl. water)
	kg
	yes (for reusable items)

	Packaging
	kg
	yes (for reusable items)

	Other consumables
	
	

	pH control
	kg
	no

	Seeds
	kg
	no

	Others
	kg
	no

	Energy
	
	

	Electricity for lighting
	kWh
	no

	Electricity for air conditioning (HVAC)
	kWh
	no

	Other energy
	kWh
	no

	Infrastructure building
	kg
	yes

	Infrastructure cultivation system
	kg (not just "pieces")
	yes

	Maintenance 
	kg
	yes (for reusable items)

	Waste handling (End of Life)
	
	

	EoL Farm waste & packaging
	kg
	no

	EoL Product at consumer
	kg
	no

	EoL Infrastructure
	kg
	no

	Waste water
	L
	no

	Transportation
	
	

	In
	t*km for freight, km for passenger cars
	no

	Out
	t*km for freight, km for passenger cars
	no

	Direct land use
	m2
	no

	Direct emissions
	
	

	To air
	NH3, NOx and N2O
	no

	To water
	PO43-
	no
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