Indicators
Material layer

The collection efficiency is defined as “the amount of waste collected correctly over the total amount of household waste generated”. (residual waste is not included in the indicator) 

with a the collection processes and i in the numerator determines the correct bin for fraction j. 
Sorting efficiency is defined as “the amount of waste sent to recycling after sorting over the total amount of household waste generated”. 

With b a vector of final recycling processes
Recycling rate: “amount of waste recycled over the total amount of household waste generated”

With c a vector of the material markets and d the bioenergy markets. This means that all the organic waste send to the bio treatment process is recycled. 

Company specific recycling rate

With e as a vector of the processes to which the company sends its waste.


Energy layer
[bookmark: _Ref483401143][bookmark: _Toc483595113]Equation 5: Transport energy from process a to b, for waste type i and fuel type f. Sf is the share of the total tkm that has been collected with fuel type f








[bookmark: _Ref483402473][bookmark: _Toc483595114]Equation 6: Energy intensity for a specific fuel type f, collection technology tx and waste type i

	

Equation 6: Energy consumption for a specific fuel type f, collection technology tx and waste type i
[bookmark: _Ref483424451][bookmark: _Toc483595115]Equation 7: Process energy for process p, waste type i and energy carries f
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Emission layer

Sorting and transport emissions
	Energy carrier
	Kg CO2e./kwh
	Source

	Heavy fuel oil
	0.3413
	Ecoinvent 2.2

	Diesel
	0.2732
	(Schmied, Knörr, Friedl, & Hepburn, 2012)

	Natural gas
	0.2577
	Ecoinvent 2.2

	Heat
	0.1390
	(Løseth, 2011), (SSB, 2016)

	Electricity (NO)	Comment by Pieter: Norge out of sokket
	0.0441
	Ecoinvent 2.2

	Biogas
	0.0000
	Biogenic emissions




Incineration (ecoinvent) and recycling emissions (østfoldforskning)
	Waste Fraction
	Incineration
(Kg CO2e. /kg)
	Recycling
(Kg CO2e. /kg)

	Glass
	0.0244
	0.857

	Metal
	0.0190
	0.051

	Plastic
	2.3478
	0.666	Comment by Pieter: 0.523565572 arda


	Organic
	0.0310
	0.006

	P&C
	0.0245
	0.672

	Residual waste
	0.5046
	-

	Hazardous
	1.4279
	-

	Textiles
	0.1454
	-












Avoided emissions (østfoldforskning)

	Fraction
	Emissions
	Unit

	Glass
	-0.895
	Kg CO2e./kg 

	Metal
	-2.589
	Kg CO2e./kg

	Plastic
	-1.783
	Kg CO2e./kg

	P&C
	-0.976
	Kg CO2e./kg

	Organic
	-0.273
	Kg CO2e./kwh

	Residual waste
	-0.160
	Kg CO2e./kwh










In the avoided district heating mix, the 30% decrease in waste incineration is replaced by an 15% increase for both gas and heavy fuel oils
	
	Current Mix
	g CO2e./kwh
	Avoided mix
	g CO2e./kwh

	Gass-/dieseloljer
	1%
	298
	16%
	298

	Bark, flis og tre
	28%
	16
	28%
	16

	Biooljer
	1%
	10
	1%
	10

	Avfall
	50%
	211
	20%
	211

	Elektrisitet
	13%
	110
	13%
	110

	Spillvarme
	2%
	0
	2%
	0

	Gass
	4%
	264
	19%
	264

	Total
	
	139
	
	160



	Sources:
	

	Emissions factors
	(Løseth, 2011)

	Emissions from waste
	(Lien, 2013)

	Current mix
	(SSB, 2016)





