[bookmark: _Toc501881019]Table S1: Different biodiesel production processes used in this study
	Process No.
	Process description
	Catalyst
	Co-solvent

	Process I
	Homogeneous alkali-catalyzed
	KOH
	THF

	Process II
	Heterogeneous alkali-catalyzed
	CaO
	THF

	Process III
	Supercritical
	N/A
	THF


[bookmark: _Ref478722503][bookmark: _Toc501881020]
Table S2: Process conditions for the three different processes
	Parameter
	Process I
	Process II
	Process III

	Methanol:Oil mole ratio
	4.5:1
	12:1
	42:1

	reaction time (min)
	10
	360
	30

	Catalyst type
	KOH
	CaO
	

	Catalyst wt%
	0.5
	2.5
	

	conversion %
	91
	97
	98.5

	Temp (°C)
	25
	60
	350

	Press (kpa)
	100
	100
	19000

	Co-solvent conc. wt%
	25
	30
	1.63



[bookmark: _Ref476998797][bookmark: _Toc501881027]Table S3: Multiplication factors for estimating direct manufacturing costs
	Item
	Factor
	Multiply by

	Direct supervisory and clerical labor
	18%
	Operating labors (COL)

	Maintenance and repairs
	6%
	Fixed capital costs (CFC)

	Operating supplies
	15%
	Maintenance and repairs (CM&R)

	Laboratory charges
	15%
	Operating labors (COL)

	Patents and royalties
	3%
	Cost of manufacturing (COM)


.

[bookmark: _Ref477001963][bookmark: _Toc501881028]Table S4: Multiplication factors for estimating fixed manufacturing costs
	Item
	Factor
	Multiply by

	Depreciation
	10%
	Fixed capital costs (CFC)

	Plant overhead
	60%
	Operating labors (COL) + Direct supervisory (CSUP) + Maintenance and repairs (CM&R)

	Taxes and insurance
	3.2%
	Fixed capital costs (CFC)



[bookmark: _Ref477002201][bookmark: _Toc501881029]Table S5: Multiplication factors for estimating general expenses
	Item
	Factor
	Multiply by

	Administrative 
	15%
	Operating labors (COL) + Direct supervisory (CSUP) + Maintenance and repairs (CM&R)

	Distribution and selling
	11%
	Cost of manufacturing (COM)

	Research and development
	5%
	Cost of manufacturing (COM)



[bookmark: _Ref495568965][bookmark: _Toc501881030]Table S6: Identification of control variables for each process
	Control variable
	Process

	
	I
	II
	III

	Methanol recovery %
	√
	√
	√

	Methanol recovery tower vacuum
	√
	√
	√

	Biodiesel purification tower vacuum
	√
	√
	√

	Oil price
	√
	√
	√

	Methanol price
	√
	√
	√

	Catalyst price
	√
	√
	

	Co-solvent price
	√
	√
	√

	Neutralization agent price
	√
	
	

	Biodiesel price
	√
	√
	√

	Glycerol price
	√
	√
	√

	By-product salt price
	√
	
	



[bookmark: _Ref494805971][bookmark: _Toc501881031]Table S7: Description of control variables in Process I.
	Control variables
	Description
	Units
	Level

	
	
	
	-1
	1

	A
	Methanol recovery
	%
	91
	99

	B
	Methanol recovery tower vacuum
	kpa
	20
	40

	C
	Biodiesel purification tower vacuum
	kpa
	15
	35

	D
	Oil price
	$/ton
	200
	600

	E
	Methanol price
	$/ton
	220
	620

	F
	Catalyst price
	$/ton
	550
	950

	G
	Co-solvent price
	$/ton
	2525
	2925

	H
	Neutralization agent price
	$/ton
	475
	875

	J
	Biodiesel price
	$/ton
	790
	1190

	K
	Glycerol price
	$/ton
	655
	1055

	L
	By-product salt price
	$/ton
	1490
	1890




[bookmark: _Ref501179160][bookmark: _Ref501179143][bookmark: _Toc501881032]
Table S8: Description of Design Expert V7.0 software for each process
	Item
	Process

	
	I
	II
	III

	System level
	2IV11-6
	2IV9-4
	2IV8-3

	No. of factors
	11
	9
	8

	No. of responses
	1
	1
	1

	No. of runs
	32
	32
	32


[bookmark: _Ref500675189][bookmark: _Toc501881045]
Table S9: Number of main processing units required for each process
	Equipment type
	Process I
	Process II
	Process II

	Reactors
	2
	1
	1

	Columns
	2
	2
	2

	Exchangers
	0
	1
	3

	Mixers
	1
	1
	2

	Pumps
	2
	2
	4

	Gravity separators
	2
	2
	1

	
	
	
	 

	Total
	9
	9
	13



[bookmark: _Ref495568695][bookmark: _Toc501881066]
Table S10: Analysis of variance (ANOVA) Values of dependent and response variables 
	
	Process I
	Process II
	Process III

	Parameter
	Prob>F
	Significance
	
	
	
	

	A-MeOH recovery
	0.3589
	
	< 0.0001
	Major
	0.9274
	

	B-MeOH rec tower vac
	0.7448
	
	0.8295
	
	0.1047
	

	C- Biodiesel pur tower vac
	< 0.0001
	Major
	< 0.0001
	Major
	0.1720
	

	D-Oil price
	< 0.0001
	Major
	< 0.0001
	Major
	< 0.0001
	Major

	E-MeOH price
	< 0.0001
	Major
	0.0067
	Major
	0.0283
	Major

	F-Catalyst price
	0.6658
	
	0.8178
	
	
	

	G-Neut. agent price
	0.7170
	
	
	
	
	

	H-Biodiesel price
	< 0.0001
	Major
	< 0.0001
	Major
	< 0.0001
	Major

	J-Glycerol price
	< 0.0001
	Major
	0.0584
	Minor
	0.8878
	

	K-By-product salt price
	0.6119
	
	
	
	
	








Table S11: Summary of sensitivity analyses’ results
	Process
	Major effects

	Process I
	Methanol recovery %
Biodiesel purification tower vacuum
Oil price
Methanol price
Biodiesel price
Glycerol price

	
	

	Process II
	Methanol recovery %
Biodiesel purification tower vacuum
Oil price
Methanol price
Biodiesel price
Glycerol price

	
	

	Process III
	[bookmark: _GoBack]Methanol recovery %
Methanol recovery tower vacuum
Oil price
Methanol price
Biodiesel price
Glycerol price




