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Supplementary Material 4: Further explanation to Figure 5.
1. Table A.	
Quantitative and qualitative values considered for elaboration of Figure 5.

	Category
	Indicators
	A
	B
	C
	D

	Technical and Environmental
	Recovery potential
	0.53 ton/day
	2.025 ton/day
	9,937.05 kWh/day
	166,607.47 kWh/day

	
	Technology maturity
	5
	9
	9
	9

	
	Resource utilization
	middle
	low
	80,263.5 kWh/y
	12,620,927.30 kWh/y

	
	Need for additional skilled labour
	high
	middle
	middle
	low

	
	Positive environmental effect
	moderate
	significant
	significant
	moderate

	
	Quality of final product
	very high
	high
	n.a.
	n.a.

	Economic
	Investment cost
	7.2 EUR/kg
	0.2 EUR/kg
	572,161.5 EUR
	1,623,871.2 EUR

	
	Operation and maintenance cost
	311,038.4 EUR/year
	22,546 EUR/year
	23,488.9 EUR/year
	included in the investment cost

	
	Revenue from recovery
	0.65 EUR/kg
	0.015 EUR/kg
	207,792.9 EUR/year
	63,360 EUR/year

	
	Logistics 
	middle
	high
	middle
	low

	Societal
	Acceptance
	high
	middle
	high
	high

	Institutional and political
	Accordance to policies and legal requirements
	possible but insufficient
	sufficient
	sufficient + incentives
	sufficient


Notes: n.a.: not applicable; A: Phosphorus (Struvite); B: Nutrients and organic matter (Sewage sludge co-composting); C: Energy (Biogas from co-digestion with food waste); D: Energy (Co-processing of sludge in cement industries).
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The assessment considered the application of the scenarios in the studied WWTP.
-Recovery potential: The assessment was based on quantitative values estimated and displayed in Table 6. For scenario C, the average between 8,877.7 – 10,996.4 kWh/day was considered. Green values were attributed when there is a higher value of recovered resource.
-Technology maturity: Based on TRL. Green values for scenarios B, C and D due to highest TRL and intermediate (yellow) to scenario A, due to lower TRL.
-Resource utilization: Scenarios A and B are compared in terms of energy and reactants consumption. Scenario A was classified as middle because of more consumption of reactants (e.g. MgCl2*6H2O). The lesser the resource utilization the more favourable the solution is. For scenarios C and D, we considered only the electricity consumption. In scenario C, the electricity consumed by Otto cycle engine would be 219,9 kWh/day or 80,263.5 kWh/year. For scenario D the electricity consumption (12,620,927.30 kWh/year) refers to sludge drying process and was estimated. Considering that the sludge should have 30% of water after drying, the amount that needs to evaporate is 41.66 tons of water from the initial moisture (66.9% of 112.9 tons), and the mean energy demand is 850 kWh/ton of water (based on Flaga [209]).
-Need for additional skilled labour: Based on Table 6. Low (green), middle (yellow), high (red), because the more the need for skilled labour the more difficult and expensive to implement the solution.
-Positive environmental effect: scale: significant (green); moderate (yellow); insignificant (red). For Scenario A we attributed moderate while B is significant because composting has more benefits in terms of avoided emissions, no need for disposal of sludge, reduction of global warming, than struvite recovery scenario. Both scenarios contribute to reduce eutrophication. Scenario C: significant, because would reduce 50-60% of GHG emissions and the digestate could be used in agriculture. Scenario D was classified as moderate, because of possibility and uncertainties related to emissions of pollutants during burning and reduction of GHG emissions.
- Quality of final product: scale from 1 to 5- very low (red) to very high (green). Scenario A was assessed as very high (5) and B high (4) because there is a concern related to pollutants or heavy metals in the compost, which is not associated to struvite product. As compost contains micronutrients and organic matter, both scenarios were classified as favourable in this indicator. 
-Investment cost: Scale: high (red), middle (yellow), low (green). Scenario A assessment was based on the average of the values in Table 6. Scenario B was based on value from Kacprzak et al. [126]. Scenario A was classified as middle because requires much higher investment costs than scenario B. Regarding scenarios C and D, both were considered as middle. In Scenario C, the authors considered the average between 750,000 EUR and 394,323 EUR, (Table 6), value within the range 500 thousand to 1 million euros. For scenario D, we considered 25 EUR/tonnes of dewatered (mean value from Bertanza et al. [150]. Considering 112.9 tonnes per day, it results in 1,030,212.5 EUR/year-including capital and operation expenditures. The authors did not find the operation costs separately.
-Operation and maintenance cost: scale: low (green), middle (yellow), high (red). For scenario A, the value was calculated based on 1.6 EUR/kg P rec (Table 6) times the recovered P per day (532.6 kg). Scenario B was based on data from Visentin [125]. The calculations for scenario C and D are as follows. For scenario C: the estimated cost considered repair and maintenance costs, biogas treatment and other maintenance costs (Table 6 values) 23,847.9 EUR/year. We assumed these costs as higher due to the additional costs for organic waste pre-treatment (50 EUR/ton) (Scenario C); the authors do not know the amount of food waste would be co-digested per day since it depends on its characteristics, but in another Brazilian WWTP with co-digestion with a similar capacity to the WWTP ABC, the food waste amount per day was 120 tonnes [210], which gives a rough indication of a large amount that requires pre-treatment. For scenario D, operational costs will depend on the drying process used to dry the sludge, we classified as middle due to the possibility of high electricity demand for drying.
-Revenue from recovery: scale: low (red), middle (yellow), high (green). Scenario A and B: Considering the price per kg of product, struvite is more valuable than compost (Table 6), however considering the estimated amount produced per year, the potential revenue would be higher for scenario B than scenario A. The daily amount of produced sludge is much higher than supernatant flow. So, we considered scenario B as green and A as yellow. Scenario C: based on the mean value (Table 6). Scenario D: based on data from Hannoun et al. [199], savings of 8 EUR/h x 7920 hours of operation of cement kilns.
-Logistics (necessary changes): low (green), middle (yellow), high (red). The lesser the necessary changes the more favourable the scenario is. Scenario B was considered as red because it demands more space (e.g. for composting plant, storage of compost) and partnership with organic waste providers/generators. The assessment of scenarios C and D considered the necessary changes presented in Table 6 and SM3.
-Acceptance: scale from 1 to 5 (no accepted to highly accepted); 1 and 2 (red), 3 (yellow), 4 and 5 (green). The more the social acceptance the more favourable the scenario is. Based on Table 6 and SM3 information.
-Accordance to policies and legal requirements: scale: possible but insufficient (red); sufficient (yellow), sufficient + incentives (green).
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