Additional file 1 - Review of LCA studies

Table 1. Review of LCA studies on thermochemical conversion of lignocellulosic biomass to transportation biofuels

Conversion  Reference  Published Region System Facility capacity Functional unit ~ Software Feedstock  Focused product LC GHG Emissions
pathway year boundary (FU) (g CO,eq/FU)
Gasification  [1] 2007 Europe WTW 200 MW MI of fuel E® database FR Diesel 4.8
[2] 2008 uUsS WTWa N/A MJ of fuel GREET FR; CS Jet FR:11.6; CS:5.4
[3] 2009 Europe WTW N/A km Excel FR Diesel 90
[4] 2010 us WTWa 300 barrel/day MJ of fuel GREET FR; SG Jet FR:12.2; SG: 17.7
[5] 2010 Europe WTT N/A MJ of fuel GREET SG Diesel 21.6
[6] 2013 usS WTWa 3000 dry tonne /day ~ MJ of fuel GREET CS Jet 10.1
Pyrolysis [7] 2011 usS WTW 200 tonne/day Hectare of land ~ GREET CS Gasoline -2.99E+06
[8] 2011 usS WTW 2000 dry tonne/day ~ MJ of fuel GREET FR Gasoline 42.90
[9] 2012 usS WTW 2000 dry tonne/day ~ MJ of fuel SimaPro and GREET FR Gasoline and diesel ~ G:39; D: 39
[10] 2012 N/A WTT 500 dry tonne /day MJ of fuel SimaPro SRP Gasoline and diesel  -50.54
[6] 2013 usS WTWa 2000 dry tonne/day ~ MJ of fuel GREET CS Jet 29.4*22.1°
[11] 2013 UsS WTW 2000 dry tonne/day MI of fuel GREET FR; CS Gasoline FR: 38% CS: (10*"/—16")d
[12] 2014 usS WTW 2000 dry tonne/day ~ MJ of fuel SimaPro and GREET  LR&FT Gasoline and diesel ~ G: 33.8;D: 34.0
[13] 2014 N/A WTT 2000 dry tonne/day MJ of fuel GREET CS Gasoline and diesel 28.82°%; 25.15f; -18.13%
[14] 2017 Us WTW N/A M1 of fuel GREET FR Jet 2237
HTL [12] 2014 usS WTW 2000 dry tonne/day ~ MJ of fuel SimaPro and GREET  LR&FT Gasoline and diesel  G:27.2; D: 27.3
[14] 2017 Us WTW N/A M1 of fuel GREET FR Jet 1820

Note: WTWa=Well-to-wake; WTW=Well-to-wheel;, WTT=Well-to-Tank; FR=Forest residue; CS=Corn stover; SG=Switchgrass; SRP=Short Rotation Polar; LR&FT=Logging residues and forest

thinnings; G: gasoline; D: diesel;* Byproduct bio-char is used for power generation; ° Byproduct bio-char is used for soil amendment; © H, is from fuel gas reforming; ¢ Hj is from pyrolysis oil reforming;

¢ Hydrogen comes from external NG reforming, and biofuel yield is 43.5%; " Hydrogen comes from steam reforming of 35% bio-oil, and biofuel yield is 33.1%; & Hydrogen comes from steam reforming

of 100% bio-oil, and biofuel yield is 16.1%; " In-situ hydrogen production via steam reforming of process off-gases; ' Ex-situ hydrogen production via steam reforming of natural gas.
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