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GHG emission data from reviewed literature 
This supplementary information presents the numerical data collected from the reviewed literature which was used for the development of Figures 2 to 4 in the main manuscript. The data is present in Tables S1, S2, and S3 for biofuels, bioplastics, and biobased chemicals, respectively.
Table S1. GHG emissions (g CO2 e/MJ) of the production of biofuels from biotechnological processes
	Biofuel
	Feedstock
	GHG emissions
	Source

	Bioethanol
	Corn

	39.0
	Narisetty et al. [1]

	
	
	10.0
	Pamula et al. [2]

	
	
	52.3
	R&D GREET [3]

	
	
	52.1
	R&D GREET [3]

	
	
	76.2
	R&D GREET [3]

	
	Sugarcane
	39.3
	Narisetty et al. [1]

	
	
	26.2
	Demichelis et al. [4]

	
	
	35.0
	R&D GREET [3]

	
	Switchgrass
	90.2
	Narisetty et al. [1]

	
	
	12.0
	Pamula et al. [2]

	
	Potatoes
	20.0
	Demichelis et al. [4]

	
	Sweet potato
	69.4
	Narisetty et al. [1]

	
	Wheat
	55.7
	Narisetty et al. [1]

	
	Corn stover
	34.0
	Wang et al. [5]

	
	
	–79.0
	Wang et al. [5]

	
	
	–97.0
	Wang et al. [5]

	
	
	–16.0
	Wang et al. [5]

	
	
	–30.0
	Wang et al. [5]

	
	
	18.4
	Sun et al. [6]

	
	
	9.2
	R&D GREET [3]

	
	Forest residue
	10.0
	R&D GREET [3]

	
	Grain sorghum
	42.6
	R&D GREET [3]

	
	Miscanthus
	0.9
	R&D GREET [3]

	
	Rice Straw
	70.6
	Demichelis et al. [4]

	
	Switchgrass
	20.6
	R&D GREET [3]

	
	Wheat straw
	155.8
	Narisetty et al. [1]

	
	
	40.8
	Nickel et al. [7]

	
	
	40.6
	Nickel et al. [7]

	
	Willow
	9.7
	R&D GREET [3]

	
	Oil palm frond juice
	8.2
	Yusof et al. [8]

	
	Cattle manure
	70.8
	Demichelis et al. [4]

	
	Organic MSW
	–15.2
	Demichelis et al. [4]

	
	Bread waste
	47.0
	Narisetty et al. [1]

	
	Yard trimmings
	–12.7
	R&D GREET [3]

	
	MSW
	14.6
	Meng et al. [9]

	
	
	–52.7
	Meng et al. [9]

	
	
	–544.8
	Meng et al. [9]

	
	
	14.7
	Meng et al. [9]

	
	
	–54.0
	Meng et al. [9]

	
	
	–555.0
	Meng et al. [9]

	
	
	14.8
	Meng et al. [9]

	
	
	–123.7
	Meng et al. [9]

	
	
	–1136.7
	Meng et al. [9]

	
	
	14.7
	Meng et al. [9]

	
	
	–77.5
	Meng et al. [9]

	
	
	–751.2
	Meng et al. [9]

	Liquid biofuels
	MSW
	–12.6
	Meng et al. [10]

	
	
	–17.6
	Meng et al. [10]

	Biohythane
	Microalgae and food waste
	124.1
	Sun et al. [11]

	Biomethane
	Food waste/manure
	–352.0
	Ankathi et al. [12]

	
	
	–109.8
	Ankathi et al. [12]

	
	
	–70.2
	Ankathi et al. [12]

	Hydrogen
	Sweet sorghum
	44.3
	Tian et al. [13]

	
	Potato steam peels
	8.3
	Özen Daş et al. [14]

	
	
	12.5
	Özen Daş et al. [14]

	
	Potato peels
	43.2
	Özen Daş et al. [14]

	
	Sweet potato peels
	43.2
	Tian et al. [13]

	
	Sorghum stalk
	44.3
	Özen Daş et al. [14]

	
	Rice husk
	333.4
	Özen Daş et al. [14]

	
	
	345.0
	Reaño [15]

	
	
	354.2
	Reaño [15]

	
	Wheat straw
	46.7
	Özen Daş et al. [14]

	
	
	46.7
	Tian et al. [13]

	
	Biological waste
	125.0
	Hosseinzadeh et al. [16]

	
	
	125.8
	Hosseinzadeh et al. [16]

	
	Food waste
	84.2
	Zheng et al. [17]

	
	
	0.9
	Zheng et al. [17]

	
	
	90.8
	Zheng et al. [17]

	
	
	–35.1
	Sarkar et al. [18]

	
	
	10.0
	Sarkar et al. [18]

	
	Organic waste
	55.0
	Lui et al. [19]

	
	
	53.3
	Lui et al. [19]

	Renewable natural gas
	Fats, oils, and grease
	–68.0
	Lee et al. [20]

	
	Food waste
	–87.0
	Lee et al. [20]

	
	Sludge
	27.0
	Lee et al. [20]

	
	Swine manure
	–146.0
	Lee et al. [20]





Table S2. GHG emissions (kg CO2 e/kg) of the production of bioplastics from biotechnological processes
	Bioplastic
	Feedstock
	GHG emissions
	Source

	Polyhydroxyalkanoates (PHAs)
	Soybean oil
	-0.20
	Lim et al. [21]

	
	
	0.80
	Lim et al. [21]

	
	Sugarcane bagasse
	4.20
	Lim et al. [21]

	
	Cheese whey
	5.90
	Lim et al. [21]

	
	Sunflower meal and crude glycerol
	0.60
	Lim et al. [21]

	
	Waste water from paper mills
	2.10
	Lim et al. [21]

	
	Waste water from food industry
	4.30
	Lim et al. [21]

	
	Black syrup
	0.49
	Hierro-Iglesias et al. [22]

	
	
	0.25
	Hierro-Iglesias et al. [22]

	Polybutylene succinate (PBS)
	Corn starch
	6.35
	Rajendran and Han [23]

	
	Corn Stover
	0.25
	Rajendran and Han [23]

	
	Sugar beet pulp
	2.35
	Rajendran and Han [23]

	
	Food waste
	5.19
	Rajendran and Han [23]

	Polyhydroxybutyrates (PHBs)
	Corn sugar
	1.67
	Kookos et al. [24]

	
	Sugarcane
	–2.58
	Kookos et al. [24]

	
	Soybean oil
	1.67
	Kookos et al. [24]

	
	
	–1.45
	Kookos et al. [24]

	
	
	–2.37
	Kookos et al. [24]

	
	Organic waste
	4.20
	Nieder-Heitman et al. [25]

	
	Waste water from paper and food industry
	2.38
	Nieder-Heitman et al. [25]

	Bio-polyethylene
(Bio-PE)
	Corn stover
	–1.6
	Benavides et al. [26]

	Polymeric itaconic acid (PIA)
	Corn
	2.19
	Nieder-Heitman et al. [25]

	
	Lignocellulose
	1.32
	Nieder-Heitman et al. [25]

	Polylactic acid (PLA)
	Corn
	1.70
	Benavides et al. [26]

	
	
	3.70
	Benavides et al. [26]

	
	
	3.30
	Benavides et al. [26]

	
	Waste water sludge
	–1.55
	Kim et al. [27]

	
	Food waste
	–3.38
	Kim et al. [27]

	
	Swine manure
	–3.68
	Kim et al. [27]

	Bio-polyethylene terephthalate (Bio-PET)
	Corn stover
	–0.60
	Benavides et al. [28]





Table S3. GHG emissions (kg CO2 e/kg) of the production of biobased chemicals from biotechnological processes
	Biobased chemical
	Feedstock
	GHG emissions
	Source

	Acetone
	Black liquor
	–2.19
	Rodgers et al. [29]

	
	
	–2.21
	Rodgers et al. [29]

	Ammonia
	Organic waste
	0.17
	Ghavam et al. [30]

	
	
	0.16
	Ghavam et al. [30]

	
	
	0.17
	Ghavam et al. [30]

	
	
	0.16
	Ghavam et al. [30]

	
	
	0.10
	Ghavam et al. [30]

	
	
	0.09
	Ghavam et al. [30]

	Biosurfactants
	Organic MSW
	4.01
	Ioannidou et al. [31]

	
	
	2.71
	Ioannidou et al. [31]

	Formalin
	Wood biomass
	0.41
	Puhar et al. [32]

	
	Black liquor
	0.31
	Puhar et al. [32]

	
	Biogas
	0.24
	Puhar et al. [32]

	Hot melt adhesives
	Organic MSW
	5.91
	Ioannidou et al. [31]

	
	
	3.18
	Ioannidou et al. [31]

	Isopropanol
	Black liquor
	–2.11
	Rodgers et al. [29]

	
	
	–2.10
	Rodgers et al. [29]

	Nano fibrillated cellulose
	Manure
	4.41
	Krexner et al. [33]

	
	Wood chips
	9.74
	Krexner et al. [33]

	Nisin (antimicrobial)
	Corn stover
	4.68
	Arias et al. [34]

	
	
	28.05
	Arias et al. [34]

	
	Cheese whey
	12.49
	Arias et al. [34]

	
	Cheese whey
	61.91
	Arias et al. [34]

	
	Sugar beet pulp
	0.61
	Arias et al. [34]

	
	
	3.75
	Arias et al. [34]

	Itaconic acid
	Organic waste
	0.32
	Nieder-Heitman et al. [25]

	
	
	0.31
	Nieder-Heitman et al. [25]

	Caproic acid
	Organic waste
	14.90
	Ladakis et al. [35]

	Gluconic acid
	Corn Stover
	2.83
	Balchandani et al. [36]

	
	
	2.15
	Balchandani et al. [36]

	
	Date palm clippings
	2.78
	Balchandani et al. [36]

	
	
	2.35
	Balchandani et al. [36]

	
	Nonrecyclable paper
	2.07
	Balchandani et al. [36]

	Lactic acid
	Corn 
	0.30
	Ioannidou et al. [31]

	
	
	1.20
	Ioannidou et al. [31]

	
	
	2.73
	R&D GREET [3]

	
	Sugarcane
	–0.22
	Ioannidou et al. [31]

	
	
	–0.60
	Ioannidou et al. [31]

	
	
	0.20
	Ioannidou et al. [31]

	
	Corn Stover
	–0.20
	Ioannidou et al. [31]

	
	
	0.60
	Ioannidou et al. [31]

	
	
	1.70
	R&D GREET [3]

	
	Bread waste
	15.70
	Vanapalli et al. [37]

	
	
	18.10
	Vanapalli et al. [37]

	
	
	13.80
	Vanapalli et al. [37]

	
	
	16.10
	Vanapalli et al. [37]

	
	Organic MSW
	2.95
	Ioannidou et al. [31]

	
	
	1.25
	Ioannidou et al. [31]

	Succinic acid
	Corn
	0.88
	Ioannidou et al. [31]

	
	
	0.77
	Ioannidou et al. [31]

	
	
	2.34
	Gadkari et al. [38]

	
	
	1.70
	Gadkari et al. [38]

	
	Corn dextrose
	0.88
	Gadkari et al. [38]

	
	Sorghum
	0.87
	Gadkari et al. [38]

	
	Giant reed
	1.95
	Nieder-Heitman et al. [25]

	
	Harding grass
	0.19
	Nieder-Heitman et al. [25]

	
	Corn Stover
	–0.01
	Ioannidou et al. [31]

	
	
	1.47
	R&D GREET [3]

	
	
	2.44
	R&D GREET [3]

	
	Apple pomace
	5.30
	Nieder-Heitman et al. [25]

	
	Bread waste
	1.30
	Gadkari et al. [38]

	
	
	7.50
	Gadkari et al. [38]

	
	
	7.50
	Gadkari et al. [38]

	
	Mixed food waste
	0.67
	Gadkari et al. [38]

	
	Food waste
	2.20
	Gadkari et al. [38]

	
	Organic waste
	0.54
	Nieder-Heitman et al. [25]

	
	Organic MSW
	3.18
	Ioannidou et al. [31]

	
	
	1.15
	Ioannidou et al. [31]

	Maleic anhydride
	Herbaceous crops
	2.20
	Cucciniello et al. [39]

	
	
	0.64
	Cucciniello et al. [39]

	
	
	0.87
	Cucciniello et al. [39]

	
	
	–0.45
	Cucciniello et al. [39]

	Ethylene
	Corn stover
	0.75
	R&D GREET [3]

	Isobutanol
	Corn stover
	1.79
	R&D GREET [3]

	1,4-Butandediol
	Corn stover
	2.34
	R&D GREET [3]

	Ethylene Oxide
	Corn stover
	1.91
	R&D GREET [3]

	Ethylene Glycol
	Corn stover
	1.81
	R&D GREET [3]

	Terephthalic acid (TPA)
	Corn stover
	0.83
	R&D GREET [3]

	5-Hydroxymethylfurfural (HMF)
	Lignocellulosic biomass
	0.62
	R&D GREET [3]

	2,5-Furandicarboxylic acid (FDCA)
	Lignocellulosic biomass
	10.87
	R&D GREET [3]

	Furfural
	Corncob
	0.35
	R&D GREET [3]

	p-Xylene
	Corn stover
	8.14
	R&D GREET [3]

	Itaconic acid
	Sugarcane
	1.64
	R&D GREET [3]

	Isoprene
	Sugarcane
	7.96
	R&D GREET [3]
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