APPENDIX

Appendix A – São José dos Campos/SP WEEE composition.
	WEEE composition
	Composition (%)
	Quantity (t/year)

	SHA kitchen (coffee machine)
	0
	0

	SHA cloths (iron)
	0
	0

	PC/Server
	6.1
	59

	Notebook
	9.2
	88

	Printer/Scanner/Copier
	7.2
	69

	IT accessories (mix keyboard. mouse)
	0.2
	2

	Mobile phone (incl. Recharger)
	5.3
	51

	CRT monitor
	0
	0

	FPD monitor
	0
	0

	Audio appliances (CD-/Radiorecorder)
	0
	0

	Video appliances (CD-/DVD-Playes)
	0
	0

	CRT TV
	52.7
	506

	FPD TV
	19.3
	185

	Total
	100
	960*


*This value does not consider large household appliances.

Appendix B – São José dos Campos/SP WEEE data.
	Material
	Company
1 (R$)
	Company
2 (R$)
	Company
3 (R$)
	Company
4 (R$)
	Company
5 (R$)
	Selected value (R$)

	Aluminium
	3,500
	2,000
	-
	1,750
	5,000
	5,000

	Iron/Steel
	700
	700
	-
	450
	750
	750

	Copper
	22,667
	32,000
	-
	25,000
	36,000
	36,000

	Neodym Magnet
	-
	-
	-
	-
	750
	750

	Bronze/Brass
	15,000
	-
	-
	12,460
	15,400
	15,400

	Stainless Steel
	4,000
	-
	-
	-
	4,000
	4,000

	Plastics
	-
	1,070
	-
	50
	800
	1,070

	Wood
	-
	-
	-
	-
	-
	-

	Cable with plugs
	500
	4,500
	-
	-
	-
	4,500

	Cable without plugs
	1,500
	4,000
	-
	-
	-
	4,000

	Processors
	12,000
	500,000
	237,778
	300,000
	10,000
	500,000

	HDD with PWB
	2,800
	4,000
	6,000
	5,000
	-
	6,000

	HDD without PWB
	2,800
	-
	-
	1,000
	-
	2,800

	Power supply
	700
	100,000
	1,000
	1,230
	-
	100,000

	Drives
	-
	-
	200
	700
	-
	700

	Printed Wired Board. Q1
	12,000
	40,000
	60,000
	60,500
	20,000
	60,500

	Printed Wired Board. Q2
	700
	26,000
	-
	-
	15,000
	26,000

	Printed Wired Board, Q3
	700
	2,000
	1,800
	2,200
	1,500
	2,200

	Mobile Phone without batteries
	15,000
	238,000
	32,250
	30,000
	4,000
	238,000

	Motors/Inductors/Transformers
	500
	-
	-
	1,110
	-
	1,110

	Deflection Coil
	-
	-
	-
	-
	-
	-

	Getterpill – electrogun
	-
	-
	-
	-
	-510
	-510

	Mixed Scrap
	700
	700
	-
	-
	-510
	700

	Glass
	-
	-
	-
	-
	-20
	-

	Residual waste
	-
	-
	-
	-
	-
	-

	Batteries
	3,500
	-
	-
	-
	-3,000
	3,500

	Capacitors
	-
	-
	-
	-
	-
	-

	LCD-displays
	-
	-
	-
	-
	-510
	-510

	Fluorescent Tubes
	-
	-
	-
	-
	-5,800
	-5,800

	Printer Cartridges
	-
	-
	-
	-
	-2,000
	-2,000

	CRT tubes
	-
	-
	-
	1,000
	-510
	1,000

	CRT glass
	-
	-
	-
	-
	-510
	-510

	Phospor-powder CRT
	-
	-
	-
	-
	-510
	-510


*Amounts with a negative sign represent that this amount is an expense for the company and are considered as such in the calculation.
**The dash (-) in the rest of the values ​​in the table indicates that the companies were unable to inform the market value of the material.

Appendix C – Transportations costs data.
	Distance
	Transportations costs
	Situation

	Local Transport
	R$8
	0-5km

	Regional Transport
	R$304
	5-500km

	Long Distance Transport
	R$810
	>500km

	Maritime Transport
	-
	-


*Cost calculation: fuel (2.5km/L e R$3.62/l) + toll





Appendix D – Data for staff.
	Staff
	Wage cooperatives
	Wage companies
	Quantity
	Calculation basis

	General director
	R$1,045
	R$12433
	1
	

	Department manager
	R$1,045
	R$6409
	1
	by 25 dismantling workers

	Skilled worker
	R$1,045
	R$1396
	10%
	of all staff

	Unskilled worker
	R$1,045
	R$1045
	90%
	of all staff

	Administrative staff
	R$1,045
	R$3822
	10%
	of all staff

	Number of salaries per year
	12
	12
	 
 

	Non-wage labour costs + labour and social charges
	23%
	67%
	

	Working hours per day
	8
	8
	

	Working days per year
	253
	253
	
	




Appendix E – Infrastructure and equipment maintenance data,
	Maintenance
	Specific costs
	Calculation basis

	Building
	0
	per m²

	Equipment
	20%
	of the investment cost

	Administrative
	0
	by administrative staff

	Training*
	0
	per staff

	Others**
	R$34,500
	Total per year


*Most trainings have subsidies from companies and the city hall.
**Amount related to IPTU, insurance, training, administrative expenses and maintenance.


Appendix F – Equipment and machinery acquisition data.
	Equipment
	R$/unit
	Lifespan (y)
	Quantities

	Dismantling working station (table, chair)
	R$ 1,100.13
	10
	1

	Administrative working place (PC, table, chair)
	R$ 3,468.91
	5
	1

	Working tools
	R$ 439.69
	1
	1

	HSE (shoes, helm, gloves, etc.)
	R$ 258.30
	1
	1

	Ventilator
	R$ 687.90
	10
	1

	Collection box
	R$ 1.04
	15
	10

	Palette
	R$ 29.90
	10
	5

	Scales
	R$ 1,098.00
	20
	1

	Pallet truck (internal transport)
	R$ 1,365.00
	20
	4

	Container (for transport)
	R$ 1,888.00
	25
	0

	Lift truck
	R$ 31,104.00
	20
	0

	CRT-treatment unit
	R$ 135,000.00
	25
	1






Appendix G – Infrastructure data
	Infrastructure
	Purchased Costs (R$/m²)
	Rented costs (R$/m²)
	Required space (m²)
	Calculation basis

	Real estate
	2,400
	12
	hall+1m²
	per 1t/y input

	Administrative department
	2,400
	12
	15
	per administrative staff member

	Recreation and sanitary rooms
	2,400
	12
	3
	per total staff member

	Dismantling working stations
	2,400
	12
	55
	per dismantling worker

	WEEE-receiving area
	2,400
	12
	20
	per sorting worker

	Area for further treatment
	2,400
	12
	20
	per unit (CRT-treatment station, etc.)

	Storage
	2,400
	12
	1
	per 1 t/y input




Appendix H – Tax regime applied to cooperatives
	Taxation
	Real profit
	Presumed profit

	Income tax (IR)
	Applied on income and expenses. Rates of 15% + 10% on the instalment that exceeds R$20,000 per month
	It varies from 8% for sales of goods and 32% for services. Rates of 15% + 10% on the instalment that exceeds R$20,000 per month.

	Social contribution on profit (CSLL)
	Applied on income and expenses. 9% rate.
	It varies from 8. 12 or 32%. depending on the activity. 9% rate.

	Taxes over industrialized products (IPI)*
	Rates vary depending on the product being sold.
	Rates vary depending on the product being sold.

	Tax over services (ISS)
	Charged by the Municipality. Applied on the total value of the service provided by the cooperative to third parties. Rates between 2 and 5%.
	Charged by the Municipality. Applied on the total value of the service provided by the cooperative to third parties. Rates between 2 and 5%.

	Social integration program (PIS)**
	0.65% rate.
	0.65% rate.

	Contribution to social security financing (COFINS)
	3% rate.
	3% rate.

	Tax on circulation of goods (ICMS)
	Charged by the State. Rates vary between 17 and 18%. depending on the state and activity.
	Charged by the State. Rates vary between 17 and 18%. depending on the state and activity.

	Social security contribution (INSS)***
	11% rate on the remuneration of members. the cooperative being responsible for withholding this tax.
	11% rate on the remuneration of members. the cooperative being responsible for withholding this tax.


* Cooperatives will only pay this tax if they are industrial establishments.
** 1% applied to the payroll of cooperatives that perform only cooperative acts.
*** INSS Patronal is paid by companies that contract services from cooperatives and 15% of the gross value of the service bill is levied.
Source: (CATAFORTE. 2015; FUNDAÇÃO AVINA et al... 2013).

Appendix I – Weights defined by stakeholders for the criteria used in the study.
	Criteria
	Importance Costs of
Investment
	Importance Result
operational
	Importance Employees
	Area importance

	Stakeholders
	
	
	
	

	Stakeholders 1
	90
	95
	100
	60

	Stakeholders 2
	50
	50
	50
	50

	Stakeholders 3
	100
	80
	70
	30

	Stakeholders 4
	90
	85
	100
	70

	Stakeholders 5
	50
	90
	90
	70

	Stakeholders 6
	60
	80
	100
	50

	Stakeholders 7
	95
	80
	90
	80

	Stakeholders 8
	70
	60
	100
	50

	Stakeholders 9
	50
	50
	0
	5

	Stakeholders 10
	100
	100
	100
	100

	Stakeholders 11
	60
	100
	80
	30

	Stakeholders 12
	30
	100
	100
	50

	Stakeholders 13
	60
	100
	90
	25

	Stakeholders 14
	70
	100
	90
	30

	Stakeholders 15
	75
	95
	90
	90

	Stakeholders 16
	90
	100
	80
	50

	Stakeholders 17
	80
	80
	100
	50

	Stakeholders 18
	5
	15
	50
	25

	Stakeholders 19
	70
	90
	100
	50

	Stakeholders 20
	90
	95
	70
	80

	Conversion of weights from 0 to 1

	Mean
	0.69
	0.82
	0.83
	0.52

	Mode
	0.90
	1.00
	1.00
	0.50

	Median
	0.70
	0.90
	0.90
	0.50




Appendix J – Alternatives with normalized values generated through the StEP tool.
	COOPERATIVES AND COMPANIES
	g1
	g2
	g3
	g4

	ID J-ELECTRE
	Alternatives
	Level
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff (unity)
	Area
(m²)

	a1
	C1
	A
	-46,218
	1,492,889
	8
	2,353

	a2
	C1
	B
	-77,081
	3,062,377
	19
	3,088

	a3
	C1
	C
	-258,153
	2,456,277
	35
	4,149

	a4
	C2
	A
	-46,218
	1,493,657
	8
	2,353

	a5
	C2
	B
	-77,081
	3,063,145
	19
	3,088

	a6
	C2
	C
	-258,153
	2,457,045
	35
	4,149

	a7
	C3
	A
	-46,218
	1,494,425
	8
	2,353

	a8
	C3
	B
	-77,081
	3,063,913
	19
	3,088

	a9
	C3
	C
	-258,153
	2,457,813
	35
	4,149

	a10
	C4
	A
	-46,218
	1,495,193
	8
	2,353

	a11
	C4
	B
	-77,081
	3,064,681
	19
	3,088

	a12
	C4
	C
	-258,153
	2,458,581
	35
	4,149

	a13
	C5
	A
	-46,218
	1,496,729
	8
	2,353

	a14
	C5
	B
	-77,081
	3,066,217
	19
	3,088

	a15
	C5
	C
	-258,153
	2,460,117
	35
	4,149

	a16
	C6
	A
	-46,218
	1,500,569
	8
	2,353

	a17
	C6
	B
	-77,081
	3,070,057
	19
	3,088

	a18
	C6
	C
	-258,153
	2,463,957
	35
	4,149

	a19
	C7-C10
	A
	-57,667
	1,417,550
	10
	2,409

	a20
	C7-C10
	B
	-88,530
	2,986,509
	21
	3,145

	a21
	C7-C10
	C
	-411,864
	2,322,365
	39
	4,315

	a22
	C8-C11
	A
	-57,667
	1,417,932
	10
	2,409

	a23
	C8-C11
	B
	-88,530
	2,804,568
	21
	3,145

	a24
	C8-C11
	C
	-403,118
	2,356,231
	37
	4,279

	a25
	C9-C12
	A
	-53,834
	1,348,566
	9
	2,163

	a26
	C9-C12
	B
	-75,026
	2,297,152
	17
	2,737

	a27
	C9-C12
	C
	-380,742
	1,310,147
	29
	3,530

	a28
	C13
	A
	-63,324
	1,390,332
	12
	2,498

	a29
	C13
	B
	-89,814
	2,976,846
	22
	3,216

	a30
	C13
	C
	-406,126
	2,343,736
	38
	4,296

	a31
	C14
	A
	-67,392
	1,354,866
	12
	2,520

	a32
	C14
	B
	-104,352
	2,906,991
	24
	3,219

	a33
	C14
	C
	-549,807
	2,264,235
	39
	4,356

	a34
	C15
	A
	-80,044
	1,253,324
	16
	2,720

	a35
	C15
	B
	-118,728
	2,805,116
	28
	3,364

	a36
	C15
	C
	-702,072
	2,118,656
	44
	4,592

	a37
	C16
	A
	-83,545
	1,234,225
	15
	2,560

	a38
	C16
	B
	-131,900
	2,735,605
	30
	3,365

	a39
	C16
	C
	-847,835
	2,038,825
	45
	4,545

	a40
	C17
	A
	-97,644
	1,148,352
	18
	2,688

	a41
	C17
	B
	-155,670
	2,599,320
	36
	3,654

	a42
	C17
	C
	-998,898
	1,925,610
	48
	4,638

	a43
	C18
	A
	-3,372,105
	1,451,553
	8
	2,353

	a44
	C18
	B
	-5,159,342
	2,950,786
	19
	3,088

	a45
	C18
	C
	-7,872,888
	2,243,387
	35
	4,149

	a46
	C19
	A
	-3,372,105
	1,452,321
	8
	2,353

	a47
	C19
	B
	-5,159,342
	2,951,554
	19
	3,088

	a48
	C19
	C
	-7,872,888
	2,244,155
	35
	4,149

	a49
	C20
	A
	-3,372,105
	1,453,089
	8
	2,353

	a50
	C20
	B
	-5,159,342
	2,952,322
	19
	3,088

	a51
	C20
	C
	-7,872,888
	2,244,923
	35
	4,149

	a52
	C21
	A
	-3,372,105
	1,453,857
	8
	2,353

	a53
	C21
	B
	-5,159,342
	2,953,090
	19
	3,088

	a54
	C21
	C
	-7,872,888
	2,245,691
	35
	4,149

	a55
	C22
	A
	-3,372,105
	1,455,393
	8
	2,353

	a56
	C22
	B
	-5,159,342
	2,954,626
	19
	3,088

	a57
	C22
	C
	-7,872,888
	2,247,227
	35
	4,149

	a58
	C23
	A
	-3,372,105
	1,459,233
	8
	2,353

	a59
	C23
	B
	-5,159,342
	2,958,466
	19
	3,088

	a60
	C23
	C
	-7,872,888
	2,251,067
	35
	4,149

	a61
	C24-C27
	A
	-3,517,282
	1,370,864
	10
	2,409

	a62
	C24-C27
	B
	-5,304,519
	2,879,569
	21
	3,145

	a63
	C24-C27
	C
	-8,422,410
	2,093,642
	39
	4,315

	a64
	C25-C28
	A
	-3,517,282
	1,371,247
	10
	2,409

	a65
	C25-C28
	B
	-5,304,519
	2,869,628
	21
	3,145

	a66
	C25-C28
	C
	-8,327,696
	2,130,947
	37
	4,279

	a67
	C26-C29
	A
	-3,134,354
	1,308,734
	9
	2,163

	a68
	C26-C29
	B
	-4,526,258
	2,202,492
	17
	2,737

	a69
	C26-C29
	C
	-6,726,852
	1,139,691
	29
	3,530

	a70
	C30
	A
	-3,737,262
	1,335,072
	12
	2,498

	a71
	C30
	B
	-5,477,142
	2,853,052
	22
	3,216

	a72
	C30
	C
	-8,373,688
	2,116,734
	38
	4,296

	a73
	C31
	A
	-3,789,090
	1,297,695
	12
	2,520

	a74
	C31
	B
	-5,497,053
	2,782,983
	24
	3,219

	a75
	C31
	C
	-3,208,611
	882,825
	39
	4,356

	a76
	C32
	A
	-5,859,480
	2,667,188
	16
	2,720

	a77
	C32
	B
	-9,375,288
	1,863,428
	28
	3,360

	a78
	C32
	C
	-9,943,572
	2,440,532
	44
	4,592

	a79
	C33
	A
	-3,901,360
	1,173,210
	15
	2,560

	a80
	C33
	B
	-5,878,025
	2,597,460
	30
	3,365

	a81
	C33
	C
	-9,402,845
	1,788,325
	45
	4,545

	a82
	C34
	A
	-4,220,526
	1,075,134
	18
	2,688

	a83
	C34
	B
	-6,592,524
	2,433,546
	36
	3,654

	a84
	C34
	C
	-9,778,380
	1,666,128
	48
	4,638

	a85
	E1
	A
	-46,218
	1,049,607
	8
	2,353

	a86
	E1
	B
	-77,081
	2,495,331
	19
	3,088

	a87
	E1
	C
	-258,153
	1,630,104
	35
	4,149

	a88
	E2
	A
	-46,218
	1,050,375
	8
	2,353

	a89
	E2
	B
	-77,081
	2,496,099
	19
	3,088

	a90
	E2
	C
	-258,153
	1,630,872
	35
	4,149

	a91
	E3
	A
	-46,218
	1,051,143
	8
	2,353

	a92
	E3
	B
	-77,081
	2,496,867
	19
	3,088

	a93
	E3
	C
	-258,153
	1,631,640
	35
	4,149

	a94
	E4
	A
	-46,218
	1,051,911
	8
	2,353

	a95
	E4
	B
	-77,081
	2,497,635
	19
	3,088

	a96
	E4
	C
	-258,153
	1,632,408
	35
	4,149

	a97
	E5
	A
	-46,218
	1,053,447
	8
	2,353

	a98
	E5
	B
	-77,081
	2,499,171
	19
	3,088

	a99
	E5
	C
	-258,153
	1,633,944
	35
	4,149

	a100
	E6
	A
	-46,218
	1,057,287
	8
	2,353

	a101
	E6
	B
	-77,081
	2,503,011
	19
	3,088

	a102
	E6
	C
	-258,153
	1,637,784
	35
	4,149

	a103
	E7-E10
	A
	-57,667
	619,981
	10
	2,409

	a104
	E7-E10
	B
	-88,530
	2,065,177
	21
	3,145

	a105
	E7-E10
	C
	-411,864
	1,075,091
	39
	4,315

	a106
	E8-E11
	A
	-57,667
	620,364
	10
	2,409

	a107
	E8-E11
	B
	-88,530
	2,065,236
	21
	3,145

	a108
	E8-E11
	C
	-403,118
	1,283,408
	37
	4,279

	a109
	E9-E12
	A
	-53,834
	556,544
	9
	2,163

	a110
	E9-E12
	B
	-75,026
	1,453,724
	17
	2,737

	a111
	E9-E12
	C
	-380,742
	288,729
	29
	3,530

	a112
	E13
	A
	-63,244
	525,948
	12
	2,498

	a113
	E13
	B
	-89,814
	2,057,012
	22
	3,216

	a114
	E13
	C
	-406,126
	1,209,644
	38
	4,296

	a115
	E14
	A
	-67,392
	258,735
	12
	2,520

	a116
	E14
	B
	-104,352
	1,577,148
	24
	3,219

	a117
	E14
	C
	-549,807
	830,082
	39
	4,356

	a118
	E15
	A
	-80,044
	-208,184
	16
	2,720

	a119
	E15
	B
	-118,728
	1,054,172
	28
	3,364

	a120
	E15
	C
	-702,072
	278,988
	44
	4,592

	a121
	E16
	A
	-83,545
	-564,935
	15
	2,560

	a122
	E16
	B
	-131,900
	574,650
	30
	3,365

	a123
	E16
	C
	-847,835
	-205,305
	45
	4,545

	a124
	E17
	A
	-97,644
	-1,010,634
	18
	2,688

	a125
	E17
	B
	-155,670
	6,174
	36
	3,654

	a126
	E17
	C
	-998,898
	-734,076
	48
	4,638

	a127
	E18
	A
	-3,372,105
	1,008,271
	8
	2,353

	a128
	E18
	B
	-5,159,342
	2,383,740
	19
	3,088

	a129
	E18
	C
	-7,872,888
	1,417,214
	35
	4,149

	a130
	E19
	A
	-3,372,105
	1,009,039
	8
	2,353

	a131
	E19
	B
	-5,159,342
	2,384,508
	19
	3,088

	a132
	E19
	C
	-7,872,888
	1,417,982
	35
	4,149

	a133
	E20
	A
	-3,372,105
	1,009,807
	8
	2,353

	a134
	E20
	B
	-5,159,342
	2,385,276
	19
	3,088

	a135
	E20
	C
	-7,872,888
	1,418,750
	35
	4,149

	a136
	E21
	A
	-3,372,105
	1,010,575
	8
	2,353

	a137
	E21
	B
	-5,159,342
	2,386,044
	19
	3,088

	a138
	E21
	C
	-7,872,888
	1,419,518
	35
	4,149

	a139
	E22
	A
	-3,372,105
	1,012,111
	8
	2,353

	a140
	E22
	B
	-5,159,342
	2,387,580
	19
	3,088

	a141
	E22
	C
	-7,872,888
	1,421,054
	35
	4,149

	a142
	E23
	A
	-3,372,105
	1,015,951
	8
	2,353

	a143
	E23
	B
	-5,159,342
	2,391,420
	19
	3,088

	a144
	E23
	C
	-7,872,888
	1,424,894
	35
	4,149

	a145
	E24-E27
	A
	-3,517,282
	573,297
	10
	2,409

	a146
	E24-E27
	B
	-5,304,519
	1,948,236
	21
	3,145

	a147
	E24-E27
	C
	-8,422,410
	846,369
	39
	4,315

	a148
	E25-E28
	A
	-3,517,282
	573,679
	10
	2,409

	a149
	E25-E28
	B
	-5,304,519
	1,948,296
	21
	3,145

	a150
	E25-E28
	C
	-8,327,696
	1,058,123
	37
	4,279

	a151
	E26-E29
	A
	-3,134,354
	516,712
	9
	2,163

	a152
	E26-E29
	B
	-4,526,258
	1,359,065
	17
	2,737

	a153
	E26-E29
	C
	-6,726,852
	118,273
	29
	3,530

	a154
	E30
	A
	-3,737,262
	470,690
	12
	2,498

	a155
	E30
	B
	-5,477,142
	1,933,218
	22
	3,216

	a156
	E30
	C
	-8,373,688
	982,640
	38
	4,296

	a157
	E31
	A
	-3,789,090
	201,567
	12
	2,520

	a158
	E31
	B
	-5,497,053
	1,453,140
	24
	3,219

	a159
	E31
	C
	-8,655,873
	597,537
	39
	4,356

	a160
	E32
	A
	-4,278,148
	-284,408
	16
	2,720

	a161
	E32
	B
	-5,859,480
	916,240
	28
	3,364

	a162
	E32
	C
	-9,375,288
	23,760
	44
	4,592

	a163
	E33
	A
	-3,901,360
	-625,945
	15
	2,560

	a164
	E33
	B
	-5,878,025
	436,505
	30
	3,365

	a165
	E33
	C
	-9,402,845
	-455,810
	45
	4,545

	a166
	E34
	A
	-4,220,526
	-1,083,852
	18
	2,688

	a167
	E34
	B
	-6,592,524
	-159,600
	36
	3,654

	a168
	E34
	C
	-9,778,380
	-993,558
	48
	4,638



Appendix K – ELECTRE tree results with normalized area criteria.
	CRITERIA
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff
(unity)
	Area
(m²)

	Test 1 - ELECTRE TREE (pessimistic)

	
	
	b2
	-3,459,761
	1,511,836
	31
	1.56

	
	
	b1
	-6,730,561
	703,371
	24
	1.33

	lambda
	0.71
	q
	1,131,812
	881,156
	11
	0.20

	accuracy
	0.80
	p
	1,733,200
	1,259,656
	15
	0.34

	
	
	v
	3,534,265
	2,012,502
	23
	0.60

	
	
	k
	0.61
	0.41
	0.31
	0.44

	Test 2 - ELECTRE TREE (optimistic)

	
	
	b2
	-2,870,694
	2,026,194
	35
	1.82

	
	
	b1
	-6,167,505
	1,420,573
	29
	1.49

	lambda
	0.75
	q
	909,561
	859,589
	10
	0.18

	accuracy
	0.83
	p
	1,448,718
	1,243,307
	14
	0.32

	
	
	v
	3,265,832
	2,023,468
	21
	0.67

	
	
	k
	0.57
	0.46
	0.43
	0.5

	Test 3 - Mean weights stakeholders (pessimistic)

	
	
	b2
	-3,406,520
	1,421,125
	28
	1.56

	
	
	b1
	-6,471,104
	655,700
	20
	1.34

	lambda
	0.70
	q
	945,436
	911,211
	13
	0.22

	accuracy
	0.77
	p
	1,554,863
	1,289,675
	18
	0.38

	
	
	v
	3,526,939
	2,007,303
	23
	0.65

	
	
	k
	0.69
	0.82
	0.83
	0.52

	Test 4 - Mean weights stakeholders (optimistic)

	
	
	b2
	-3,042,734
	1,958,131
	36
	1.84

	
	
	b1
	-6,181,167
	1,291,109
	31
	1.48

	lambda
	0.75
	q
	876,939
	826,611
	10
	0.18

	accuracy
	0.84
	p
	1,356,104
	1,210,178
	14
	0.31

	
	
	v
	3,283,759
	2,053,905
	21
	0.52

	
	
	k
	0.69
	0.82
	0.83
	0.52

	Test 5 - Mode weights stakeholders (pessimistic)

	
	
	b2
	-3,531,279
	1,369,456
	28
	1.57

	
	
	b1
	-6,574,705
	559,564
	21
	1.35

	lambda
	0.69
	q
	1,035,705
	917,211
	12
	0.21

	accuracy
	0.77
	p
	1,608,794
	1,318,038
	17
	0.36

	
	
	v
	3,645,526
	2,000,836
	23
	0.65

	
	
	k
	0.90
	1.00
	1.00
	0.50

	Test 6 - Mode weights stakeholders (optimistic)

	
	
	b2
	-2,997,054
	2,079,761
	36
	1.82

	
	
	b1
	-6,297,977
	1,451,453
	30
	1.46

	lambda
	0.74
	q
	896,071
	860,830
	10
	0.18

	accuracy
	0.84
	p
	1,379,234
	1,207,436
	14
	0.29

	
	
	v
	3,341,521
	2,031,365
	21
	0.54

	
	
	k
	0.90
	1.00
	1.00
	0.50

	Test 7 - Median weights stakeholders (pessimistic)

	
	
	b2
	-3,535,509
	1,338,297
	29
	1.55

	
	
	b1
	-6,478,818
	566,375
	21
	1.34

	lambda
	0.71
	q
	1,077,033
	934,939
	13
	0.22

	accuracy
	0.76
	p
	1,699,297
	1,320,876
	17
	0.37

	
	
	v
	3,529,789
	1,992,471
	23
	0.63

	
	
	k
	0.70
	0.90
	0.90
	0.50

	Test 8 - Median weights stakeholders (optimistic)

	
	
	b2
	-2,978,265
	1,997,800
	35
	1.82

	
	
	b1
	-6,066,694
	1,345,253
	29
	1.45

	lambda
	0.75
	q
	862,367
	881,536
	10
	0.18

	accuracy
	0.83
	p
	1,329,073
	1,269,086
	14
	0.30

	
	
	v
	3,018,789
	1,992,324
	21
	0.54

	
	
	k
	0.70
	0.90
	0.90
	0.50



Appendix L – Result of Sensitivity Analysis 1 (Waste).
	ELECTRE TREE
	Scenario
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff
(unity)
	Area
(m²)

	b2
	
	-97,160
	89,863
	12
	1.55

	b1
	
	-148,491
	-164,252
	10
	1.41

	q
	
	54,815
	220,969
	3
	0.12

	p
	
	71,630
	305,493
	4
	0.16

	v
	
	117,036
	525,997
	5
	0.26

	k
	
	0.69
	0.82
	0.83
	0.52

	C1 B
	-28,643
	552,184
	6
	1.74

	C2 B
	-28,643
	552,390
	6
	1.74

	C3 B
	-28,643
	552,597
	6
	1.74

	C4 B
	-28,643
	552,803
	6
	1.74

	C5 B
	-28,643
	553,216
	6
	1.74

	C6 B
	-28,643
	554,248
	6
	1.74

	C7-C10 B
	-41,389
	469,431
	9
	1.50

	C8-C11 B
	-42,782
	486,803
	9
	1.67

	C13 B
	-37,002
	483,680
	8
	1.53

	C14 B
	-45,804
	431,193
	9
	1.56

	C15 B
	-59,928
	350,660
	12
	1.36

	C16 B
	-74,025
	264,790
	15
	1.21

	C17 A
	-88,098
	-188,886
	18
	1.09

	C17 B
	-88,098
	173,580
	18
	1.09

	C17 C
	-899,538
	-69,396
	18
	1.00

	E1 B
	-28,643
	119,993
	6
	1.74

	E2 B
	-28,643
	120,199
	6
	1.74

	E3 B
	-28,643
	120,406
	6
	1.74

	E4 B
	-28,643
	120,612
	6
	1.74

	E5 B
	-28,643
	121,025
	6
	1.74

	E6 B
	-28,643
	122,057
	6
	1.74

	E7-E10 B
	-41,389
	-322,592
	9
	1.50

	E8-E11 B
	-42,782
	-305,220
	9
	1.50

	E13 B
	-37,002
	-247,072
	8
	1.53

	E14 B
	-45,804
	-648,300
	9
	1.56

	E15 B
	-59,928
	-1,088,664
	12
	1.36

	E16 B
	-74,025
	-1,534,365
	15
	1.21


*λ = 0.75 and accuracy = 0.94.

Appendix M – Result of Sensitivity Analysis 2 (Staff Wages).
	ELECTRE TREE
	Scenario
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff
(unity)
	Area
(m²)

	b2
	
	-148,511
	2,255,100
	30
	1.48

	b1
	
	-190,868
	1,886,360
	27
	1.43

	q
	
	56,562
	235,721
	4
	0.06

	p
	
	79,513
	332,098
	6
	0.08

	v
	
	123,521
	602,191
	8
	0.13

	k
	
	0.69
	0.82
	0.83
	0.52

	C1 B
	-77,081
	2,769,317
	19
	1.50

	C2 B
	-77,081
	2,770,085
	19
	1.50

	C3 B
	-77,081
	2,770,853
	19
	1.50

	C4 B
	-77,081
	2,771,621
	19
	1.50

	C5 B
	-77,081
	2,773,157
	19
	1.50

	C6 B
	-77,081
	2,776,997
	19
	1.50

	C7-C10 B
	-88,530
	2,670,555
	21
	1.47

	C8-C11 B
	-88,530
	2,662,660
	21
	1.47

	C13 B
	-89,814
	2,637,514
	22
	1.44

	C14 B
	-104,352
	2,536,812
	24
	1.44

	C15 B
	-118,728
	2,373,240
	28
	1.38

	C16 B
	-131,900
	2,272,880
	30
	1.38

	C17 A
	-97,644
	870,714
	18
	1.73

	C17 B
	-155,670
	2,044,050
	36
	1.27

	C17 C
	-998,898
	1,185,252
	48
	1.00

	E1 B
	-77,081
	2,495,331
	19
	1.50

	E2 B
	-77,081
	2,496,099
	19
	1.50

	E3 B
	-77,081
	2,496,867
	19
	1.50

	E4 B
	-77,081
	2,497,635
	19
	1.50

	E5 B
	-77,081
	2,499,171
	19
	1.50

	E6 B
	-77,081
	2,503,011
	19
	1.50

	E7-E10 B
	-88,530
	2,065,177
	21
	1.47

	E8-E11 B
	-88,530
	2,065,236
	21
	1.47

	E13 B
	-89,814
	2,057,012
	22
	1.44

	E14 B
	-104,352
	1,577,148
	24
	1.44

	E15 B
	-118,728
	1,054,172
	28
	1.38

	E16 B
	-131,900
	574,650
	30
	1.38


*λ = 0.75 and accuracy = 0.94.

Appendix N – Result of Sensitivity Analysis 3 (Market value of waste).
	ELECTRE TREE
	Scenario
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff
(unity)
	Area
(m²)

	b2
	
	-151,767
	766,148
	30
	1.49

	b1
	
	-229,279
	390,961
	27
	1.43

	q
	
	73,035
	220,251
	4
	0.06

	p
	
	99,321
	315,155
	6
	0.09

	v
	
	152,336
	593,070
	8
	0.14

	k
	
	0.69
	0.82
	0.83
	0.52

	C1 B
	-77,801
	1,233,267
	19
	1.50

	C2 B
	-77,801
	1,234,035
	19
	1.50

	C3 B
	-77,801
	1,234,803
	19
	1.50

	C4 B
	-77,801
	1,235,571
	19
	1.50

	C5 B
	-77,801
	1,237,107
	19
	1.50

	C6 B
	-77,801
	1,240,947
	19
	1.50

	C7-C10 B
	-88,530
	1,161,423
	21
	1.47

	C8-C11 B
	-88,530
	1,161,178
	21
	1.47

	C13 B
	-89,814
	1,147,736
	22
	1.44

	C14 B
	-104,352
	1,077,882
	24
	1.44

	C15 B
	-118,728
	976,008
	28
	1.38

	C16 B
	-131,900
	906,495
	30
	1.38

	C17 A
	-97,644
	-72,924
	18
	1.73

	C17 B
	-155,670
	770,208
	36
	1.27

	C17 C
	-998,898
	562,104
	48
	1.00

	E1 B
	-77,081
	666,221
	19
	1.50

	E2 B
	-77,081
	666,989
	19
	1.50

	E3 B
	-77,081
	667,757
	19
	1.50

	E4 B
	-77,081
	668,525
	19
	1.50

	E5 B
	-77,081
	670,061
	19
	1.50

	E6 B
	-77,081
	673,901
	19
	1.50

	E7-E10 B
	-88,530
	240,091
	21
	1.47

	E8-E11 B
	-88,530
	239,846
	21
	1.47

	E13 B
	-89,814
	227,902
	22
	1.44

	E14 B
	-104,352
	-251,961
	24
	1.44

	E15 B
	-118,728
	-774,940
	28
	1.38

	E16 B
	-131,900
	-1,254,460
	30
	1.38


*λ = 0.73 and accuracy = 0.86.

Appendix O – Result of Sensitivity Analysis 4. 5. 6 and 7 (combination of analyses).
	ELECTRE TREE
	Scenario
	Costs of
investment (R$)
	Result
operational (R$/year)
	Staff
(unity)
	Area
(m²)

	OPTIMISTIC – WEIGHTS STAKEHOLDERS*

	b2
	
	-93,015
	-341,059
	13
	1.54

	b1
	
	-146,349
	-585,497
	11
	1.41

	q
	
	49,510
	228,061
	3
	0.11

	p
	
	70,826
	311,539
	4
	0.16

	v
	
	109,347
	523,999
	5
	0.25

	k
	
	0.69
	0.82
	0.83
	0.52

	PESSIMISTIC – WEIGHTS STAKEHOLDERS**

	b2
	
	-192,179
	-397,508
	10
	1.51

	b1
	
	-173,098
	-642,259
	9
	1.35

	q
	
	49,858
	254,080
	3
	0.1

	p
	
	71,762
	351,589
	4
	0.16

	v
	
	113,934
	572,732
	6
	0.28

	k
	
	0.69
	0.82
	0.83
	0.52

	PESSIMISTIC – WEIGHTS OF OPERATING RESULT AND EQUAL EMPLOYEES ***

	b2
	
	-101,086
	-331,085
	13
	1.54

	b1
	
	-150,832
	-562,082
	11
	1.39

	q
	
	57,722
	230,167
	3
	0.12

	p
	
	80,415
	327,873
	4
	0.18

	v
	
	119,322
	538,882
	5
	0.28

	k
	
	0.69
	0.82
	0.82
	0.52

	PESSIMISTIC – WEIGHTS OPERATING RESULT HIGHER THAN EMPLOYEES ****

	b2
	
	-99,532
	-347,428
	13
	1.54

	b1
	
	-156,864
	-589,359
	11
	1.40

	q
	
	56,180
	221,607
	3
	0.12

	p
	
	80,611
	313,461
	4
	0.16

	v
	
	121,599
	517,620
	5
	0.27

	k
	
	0.69
	0.87
	0.83
	0.52

	C1 B
	-28,643
	77,671
	6
	1.74

	C2 B
	-28,643
	77,878
	6
	1.74

	C3 B
	-28,643
	78,084
	6
	1.74

	C4 B
	-28,643
	78,291
	6
	1.74

	C5 B
	-28,643
	78,703
	6
	1.74

	C6 B
	-28,643
	79,735
	6
	1.74

	C7-C10 B
	-41,389
	-52,594
	9
	1.50

	C8-C11 B
	-42,782
	-42,971
	9
	1.50

	C13 B
	-37,002
	-21,682
	8
	1.53

	C14 B
	-45,804
	-89,592
	9
	1.56

	C15 B
	-59,928
	-219,356
	12
	1.36

	C16 B
	-74.025
	-351.500
	15
	1.21

	C17 A
	-89,178
	-728,076
	18
	1.09

	C17 B
	-88,098
	-486,024
	18
	1.09

	C17 C
	-899,538
	-616,566
	18
	1.00

	E1 B
	-28,643
	-261,975
	6
	1.74

	E2 B
	-28,643
	-261,768
	6
	1.74

	E3 B
	-28,643
	-261,562
	6
	1.74

	E4 B
	-28,643
	-261,355
	6
	1.74

	E5 B
	-28,643
	-260,943
	6
	1.74

	E6 B
	-28,643
	-259,911
	6
	1.74

	E7-E10 B
	-41,389
	-705,798
	9
	1.50

	E8-E11 B
	-42,782
	-696,175
	9
	1.50

	E13 B
	-37,002
	-629,040
	8
	1.53

	E14 B
	-45,804
	-1,030,266
	9
	1.56

	E15 B
	-59,928
	-1,473,572
	12
	1.36

	E16 B
	-74,025
	-1,919,295
	15
	1.21


*λ = 0.74 and accuracy = 0.94.
**λ = 0.73 and accuracy = 0.79.
*** λ = 0.75 and accuracy = 0.94.
**** λ = 0.75 and accuracy = 0.93.

Appendix P – Result of Sensitivity Analysis 8 (combination without staff).
	ELECTRE TREE
	Scenario
	Costs of
investment (R$)
	Result
operational (R$/year)
	Area
(m²)

	b2
	
	-96,618
	-160,118
	1.56

	b1
	
	-170,245
	-327,172
	1.38

	q
	
	60,602
	281,588
	0.14

	p
	
	84,825
	376,327
	0.2

	v
	
	112,943
	561,618
	0.3

	k
	
	0.69
	0.82
	0.52

	
	C1 B
	-28,643
	77,671
	1.74

	
	C2 B
	-28,643
	77,878
	1.74

	
	C3 B
	-28,643
	78,084
	1.74

	
	C4 B
	-28,643
	78,291
	1.74

	
	C5 B
	-28,643
	78,703
	1.74

	
	C6 B
	-28,643
	79,735
	1.74

	
	C7-C10 B
	-41,389
	-52,594
	1.50

	
	C8-C11 B
	-42,782
	-42,971
	1.50

	
	C13 B
	-37,002
	-21,682
	1.53

	
	C14 B
	-45,804
	-89,592
	1.56

	
	C15 B
	-59,928
	-219,356
	1.36

	
	C16 B
	-74,025
	-351,500
	1.21

	
	C17 A
	-89,178
	-728,076
	1.09

	
	C17 B
	-88,098
	-486,024
	1.09

	
	C17 C
	-899,538
	-616,566
	1.00

	
	E1 B
	-28,643
	-261,975
	1.74

	
	E2 B
	-28,643
	-261,768
	1.74

	
	E3 B
	-28,643
	-261,562
	1.74

	
	E4 B
	-28,643
	-261,355
	1.74

	
	E5 B
	-28,643
	-260,943
	1.74

	
	E6 B
	-28,643
	-259,911
	1.74

	
	E7-E10 B
	-41,389
	-705,798
	1.50

	
	E8-E11 B
	-42,782
	-696,175
	1.50

	
	E13 B
	-37,002
	-629,040
	1.53

	
	E14 B
	-45,804
	-1,030,266
	1.56

	
	E15 B
	-59,928
	-1,473,572
	1.36

	
	E16 B
	-74,025
	-1,919,295
	1.21


*λ = 0.75 and accuracy = 0.90.

Appendix Q – Optimistic categorization of alternatives for Test 4 and sensitivity analyses.
	Alternatives
	SA 1
	SA 2
	SA 3
	SA 4
	SA 5
	SA 6
	SA 7
	SA 8

	C1
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C2
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C3
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C4
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C5
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C6
	B
	A
	A
	A
	A
	A
	A
	A
	A

	C7
	B
	A
	A
	A
	B
	A
	C
	A
	A

	C8
	B
	A
	A
	A
	B
	A
	C
	A
	A

	C13
	B
	A
	A
	A
	A
	A
	C
	A
	A

	C14
	B
	A
	B
	A
	B
	A
	C
	B
	A

	C15
	B
	A
	A
	A
	A
	A
	C
	A
	B

	C16
	B
	B
	A
	A
	B
	A
	B
	B
	B
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