Supplementary Materials

Table S1: Conversion data table for the fish waste conversion facilities
	Facility/Technology
	Input
	Output
	Conversion Ratio
	References

	Fish tank (Aquaponic)
	Fish feed
	Fish harvested
	0.77 t/t FF
	(Quagrainie et al., 2018)

	Vegetable tank (Hydroponic)
	Vege seed
	Vegetables
	0.71 t/t FW
	

	Fish processing plant
	Fish harvested
	Fish waste
	0.54 t/t fish
	

	BSF
	Fish waste
	Fish feed
	0.35 t/t FW
	(Soetemans et al., 2020)

	
	
	Chitosan
	0.56 t/t FW
	(Gougbedji et al., 2021)

	Biogas plant (Anaerobic digestion)
	
	Biogas
	0.09 t/t FW
	(Bücker et al., 2020)

	Pyrolysis
	
	Biochar
	0.1 t/t FW
	(Kraiem et al., 2015)

	
	
	Bio-oil
	0.4 t/t FW
	

	Gasification
	
	Syngas
	0.9 t/t FW
	(Rowland et al., 2009)

	CHP a
	Biogas
	Electricity
	1680 kWh/t 
	-

	
	
	Heat
	2400 kWh/t 
	-

	
	Biochar
	Electricity
	3136 kWh/t 
	-

	
	
	Heat
	4480 kWh/t 
	-

	
	Bio-oil
	Electricity
	1568 kWh/t 
	-

	
	
	Heat
	2240 kWh/t 
	-

	
	Syngas
	Electricity
	194 kWh/t 
	-

	
	
	Heat
	277.2 kWh/t 
	-

	FT process
	Syngas
	Biofuel
	0.148 t/t 
	(Saeidi et al., 2014)

	Hydrotreating
	Syngas
	Biofuel
	0.4 t/t 
	(Alonso-Pippo et al., 2009)


a The conversion ratio of CHP is approximated by taking the calorific values of the input with a consideration of 35% and 50% efficiency for electricity and heat production, respectively. 


Table S2: Scale factors of CAPEX and OPEX
	Facility/Technology
	Capital costs, $/t a
	Operating costs, $/t a
	References

	Pyrolysis
	138.40
	123.07 
	(Wright et al., 2010)

	Gasification
	79.18
	67.60
	(Mustafa et al., 2017)

	BSF facility
	3,500.00
	1,840.00
	(Gougbedji et al., 2021)

	Biogas plant
	2,015.00
	100.75 
	(Al-Wahaibi et al., 2020)
	WWTP
	540.00
	320.00
	(Singh et al., 2016)

	CHP
	266.21
	121.28
	(Camporeale et al., 2015)
	FT process
	37.20 
	43.00
	(Mawhood et al., 2014)

	Hydrotreating
	281.90 
	41.90
	-

	Aquaponics
	31.00
	27.30
	(Quagrainie et al., 2018)

	Hydroponics
	38.21 
	19.00 
	(Quagrainie et al., 2018)


a Pricing is shown in US Dollar.


Table S3: Unit cost of imported resources and output products
	Facility
	Price a
	References

	Imported

	Steam
	9.68 $/t HPS
	(Saeidi et al., 2014)

	Electricity
	0.16 $/kWh
	(Ward and Løes, 2011)

	Water
	0.22$/t
	(KWB, 2023)
	Chitosan
	400 $/t
	-

	Fish feed
	430 $/t
	-

	Vege seed
	179 $/t
	-

	Exported

	Biofuel
	1072$/t
	-

	Biochar
	350 $/t
	(Amherst & Kulyk, 2012)
	Bio-oil
	80 $/t
	(EUBIA, 2012)
	Chitosan
	400 $/t
	-

	Biogas
	0.22 $/m3; 176 $/t
	(Rowland et al., 2009)

	Syngas
	0.10 $/m3 ;  105 $/t
	-

	Vegetables
	838 $/t
	-

	Fish feed
	430 S/t
	-

	Fish product
	2479 $/t
	-

	Electricity
	0.16 $/kWh
	(Ward and Løes, 2011)

	Steam
	9.68 $/t HPS
	(Saeidi et al., 2014)

	Water
	1,200 $/t
	(Quagrainie et al., 2018)


a Pricing is shown in US Dollar.

Table S4: CO2 emissions from FWEIP facilities
	Facility
	CO2 emission
(kg-CO2e/unit)
	References

	Emission from electricity consumption 
	0.57
	(World Benchmarking Alliance, 2020)
	Gasification
	45.00
	(Saeidi et al., 2014)

	Combined Heat and Power (CHP)
	0.43
	(Saeidi et al., 2014)

	Fischer-Tropsch Process
	1.70
	(Saeidi et al., 2014)

	Hydrotreating a
	0
	-

	Anaerobic Digestion
	21.50
	(Bücker et al., 2020)

	BSF facility
	182.00
	(Gougbedji et al., 2021)

	Pyrolysis
	93.40
	(Wright et al., 2010)


a Assume no carbon dioxide emission, process itself does not produce CO2.

Table S5: Scale factor of steam and electricity demand.
	Site/Technology
	Steam, t MPS/t input
	Electricity, kWh/t input
	Ref.

	Fish tank
	-
	122.00 
	(Love et al., 2015)
	Vege tank
	-
	112.00 
	

	Fish processing plant
	-
	87.00 
	(Murali et al., 2021)
	BSF Facility
	-
	14.50
	(Soeters et al., 2021)
	WWTP
	-
	0.80
	-

	Biogas plant
	-
	46.52
	(Jin et al., 2015)
	Pyrolysis
	0.50
	36.80
	(Kantarelis, 2014; Yang et al., n.d.)
	Gasification
	0.45
	280.00
	-

	FT Process
	-
	50.00
	-

	Hydrotreating
	-
	60.00
	-



Table S6: Frequency of technology as pivotal player for the 3 cases.
	Cases
	Gasification
(Rank 1)
	BSF
(Rank 3)
	Pyrolysis & Gasification 
(Rank 11)

	WWTP
	0
	0
	0

	Hydroponic
	10
	3
	696

	Gasification
	7
	-
	6

	FT Process
	7
	-
	6

	BSF facility
	-
	3
	-

	Pyrolysis
	-
	-
	6

	CHP
	-
	-
	6

	Total Premutation (N!)
	24
	6
	720



Table S7: Shapley-Shubik Power Index () of respective technology for the 3 cases.
	Cases
	Gasification
(Rank 1)
	BSF
(Rank 3)
	Pyrolysis & Gasification 
(Rank 11)

	WWTP
	0.00%
	0.00%
	0.00%

	Hydroponic
	41.67%
	50.00%
	96.67%

	Gasification
	29.17%
	-
	0.83%

	FT Process
	29.17%
	-
	0.83%

	BSF facility
	-
	50.00%
	-

	Pyrolysis
	-
	-
	0.83%

	CHP
	-
	-
	0.83%



