
Technical Appendix: Methodology and Assump�ons for Es�ma�ng GHG Emission Reduc�ons Through 

Bio-Oil Produc�on Based on the 'GHG Emissions of Ensyn Bio-Oil' Report 

Introduc�on 

This appendix outlines the methodology and assump�ons u�lized in es�ma�ng the greenhouse gas 

(GHG) emission reduc�ons associated with bio-oil produc�on from wood feedstock using Ensyn 

Corpora�on's Rapid Thermal Processing (RTP)™ technology. The es�mates are grounded in the findings 

and methodologies detailed in the "Analysis of GHG Emissions of Ensyn Corpora�on’s Bio-Oil from Rapid 

Thermal Processing (RTP)™ Wood Feedstock" (GHG Emissions of Ensyn Bio-Oil) report prepared by (S&T)² 

Consultants Inc., which employs a comprehensive life cycle assessment (LCA) model. The GHG Emissions 

of Ensyn Bio-Oil report has been a3ached to the applica�on as support for the GHG Reduc�on 

Calcula�on spreadsheet. 

GHG Reduc�on Es�mate Method 

The GHG emission reduc�ons are determined through a detailed "cradle-to-grave" LCA, as detailed in 

the report. This methodology assesses the environmental impacts across all life cycle stages of bio-oil, 

from raw material extrac�on to final disposal, with a specific focus on emissions from the produc�on and 

u�liza�on phases. 

Models/Tools Used 

• GHGenius Model: The GHGenius LCA model, developed for Natural Resources Canada and 

enhanced by (S&T)² Consultants Inc., serves as the primary tool for analyzing emissions. This 

model, detailed in the report, provides a robust framework for assessing the emissions of GHGs 

and criteria pollutants from various fuel produc�on and u�liza�on scenarios. 

Measure Implementa�on Assump�ons 

The implementa�on of the bio-oil produc�on process incorporates several key assump�ons as outlined 

in the report: 

• Feedstocks: The analysis considers wood residues and short rota�on forestry as feedstocks, 

assuming these are environmental burden-free at their genera�on point, aligning with LCA 

standards. 

• System Efficiency: The report details the energy inputs and efficiency of the RTP™ process, 

including assump�ons on electricity and natural gas consump�on essen�al for the opera�on and 

energy balance of the bio-oil produc�on process. These assump�ons are integral to accurately 

es�ma�ng the GHG emissions associated with bio-oil produc�on. 

GHG Reduc�on Es�mate Assump�ons 

The methodology for es�ma�ng GHG emission reduc�ons relies on several cri�cal assump�ons 

highlighted in the "GHG Emissions of Ensyn Bio-Oil" report: 

• Emission Factors: U�lizing standardized emission factors for GHGs (CO2, CH4, N2O) allows for 

consistent and reliable es�ma�on of emissions from various stages of bio-oil produc�on and 

u�liza�on. 



• Energy Consump�on: Assump�ons regarding the amount of energy consumed per unit of bio-oil 

produced, including the specific requirements for electricity and natural gas, are based on 

opera�onal data provided by Ensyn and analyzed within the GHGenius model. 

Reference Case Scenario 

• Business as Usual (BAU) Scenario: The BAU scenario assumes a con�nua�on of current prac�ces 

without the implementa�on of bio-oil produc�on. This scenario's GHG emissions projec�ons 

serve as a benchmark against which the bio-oil's emission reduc�ons are measured, considering 

the carbon intensity of regional electric power as a significant factor. 

Measure-Specific Ac�vity Data 

Ac�vity data specific to the bio-oil produc�on process, including energy savings, electrical output, and 

the amount of bio-oil produced, are essen�al for quan�fying GHG emission reduc�ons. These data 

points, derived from the report, underpin the calcula�ons and assump�ons used in the GHG Emission 

Reduc�on Calcula�on spreadsheet a3ached to the applica�on. 

GHG Emissions Reduced 

The "GHG Emissions of Ensyn Bio-Oil" report provides a detailed analysis of the GHG emission reduc�ons 

achievable through the deployment of bio-oil in thermal applica�ons and electricity produc�on. It 

quan�fies the reduc�ons for bio-oil derived from wood residues and short rota�on forestry, showcasing 

the poten�al for substan�al environmental benefits. The report's findings form the basis of the GHG 

Emission Reduc�on Calcula�on spreadsheet, ensuring a transparent and detailed presenta�on of the 

es�mated GHG reduc�ons. 


