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Fibre Futures Project
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We help multinational companies
implement their revenue diversification 
strategies in the bioeconomy. 

Unique Synergy of Business and Technology Expertise

✓ Multidisciplinary, case-by-case strategy approach
✓ Focused expertise in biorefinery state-of-the-art
✓ Analytics related to technology assessment and techno-

economics, emphasizing technology and market risks
✓ Network of best-in-class partners…

Mission
... by applying a practical set of design
methodologies for exploring bioeconomy 
business models emphasizing risk mitigation.

Vision
To identify and design promising new 
business concepts that catalyze 
bioeconomy diversification...

Forestry 
Industry

Allied 
Biorefinery 
Companies

Governments and 
Institutions

Management 
Consulting

Engineering 
Consulting
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FIBRE FUTURES PROJECT:  CONTEXT
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Today

2030	(5-10	Years)

Initial	Technology	
Platform	

Implementations	
emphasizing	radical	
decarbonizaton

2050	(20-30	years)

Strategic	Focus	Areas	
emphasizing	
bioeconomy	

competitiveness	&	Net	
Zero	GHG	emissions	

Innovative	Policies	that	(1)	catalyze	the	implementation	of	biorefinery	technology	platforms	
leading	to	bioproducts	(Focus	Areas)	resulting	in	radical	GHG	emissions	reductions	from	now	to	
2030,	(2)	are	not	in	conflict	with	establishing	competitive	Focus	Areas	over	the	longer-term	to	

2050	and	achieving	NetZero	or	negative	GHG	emissions.

• The	gamut	of	policy	approaches,	e.g.	expressed	in	4	pillars	of	Canada’s	Bioeconomy	Strategy
• Different	“preferred”	biorefinery	Focus	Areas	in	the	different	regions	of	Canada
• National	Leadership	vs.	Provincial	Jurisdiction
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FIBRE FUTURES PROJECT: OBJECTIVES
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“To inform the potential path forward for Canadian governments to achieve economic and 

environmental policy goals in the context of the emerging bioeconomy, in a way that leverages 

regional strengths and links them with national advantages in innovation and science”

Focus areas that have the potential to 

drive increased utilization of woody 

biomass, strengthen Canada’s forest 

sector, and to support climate and 

sustainability goals over the short-term (5-

10 years) and longer-term (20-30 years)

1

Market opportunities for existing and 

emerging bioproducts (specific forms of 

bioenergy, biomaterials, biochemicals, 

etc.) that utilize woody biomass over the 

short-term (5-10 years) and longer-term 

(20-30 years)

2

Climate and other innovative policies that 

could be effective at accelerating 

commercialization of the focus areas and 

extend Canada’s forest sector’s 

competitive advantage in key focus areas 

over the long-term

3

The Fibre Futures Project used a case study approach to explore the impact 

of policy on the “Canadian Bioeconomy”. 
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OBJECTIVES OF THIS PRESENTATION

➢ To present a summary of the Fibre Futures Project 
methodology, key assumptions and results

➢ De-emphasizing aspects of technology and techno-economics

➢ Emphasizing the impact of policy

The information, opinions and interpretations expressed in this 
document are those of the project team and do not necessarily 

reflect the official policy or position of the Government of Canada.

The Government of Canada is not responsible for the accuracy, 
reliability, or currency of the information.
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FIBRE FUTURES PROJECT: PRESENTATION OUTLINE

➢ Project Methodology 

➢ Defining the Bioeconomy
➢ Technology Platforms, Value Chains and Case Studies 

➢ Biomass availability context

➢ “The Canadian Bioeconomy” and Basic Economic Results 

➢ Results/Discussions:
➢ Policies and Policy Scenarios

➢ Impact of Policies:  Attractiveness Grids 

➢ Take-Home Messages and Discussion
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FIBRE FUTURES PROJECT:  OVERALL PROJECT METHODOLOGY
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Case	Study	
Scenarios

for	the	
regions	
across	

Canada

Project	Kick-Off

Foundational	Analysis

Objective	1:		Technology	-
Bioproduct Focus	Areas

Objective	2:		Bioproduct Market	
Opportunities

Focus	Area	Attractiveness	Grid:	
Business-as-Usual	Policy	Scenarios

Objective	3:	Focus	Area	Attractiveness	Grid:	
Innovative	Policy	Interventions

Recommendations	and	Final	
Deliverables

Task	1	
(T1)

Task	2	
(T2)

Task	3	
(T3)

Task	4	
(T4)

Task	5	
(T5)

Task	6	
(T6)

Task	7	
(T7)

Policy	
Scenarios
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KEY INDICATORS (KIS) 

 Key Indicators (KIs) reflect potential impact of policies and policy scenarios, 
when assessing the Focus Areas for each of 2030 and 2050 scenarios 

 KIs  were defined that are related to (1) economic viability, and (2) policy 
goals in support of issues of pertinence

 “Showstopper” KIs were used to triage

 “Preference” KIs were used to assess “short list”

9

Focus	Area	
Assessment	

(T3)

Bioproduct	Market	
Assessment	

(T4)

Triage	1a	
using	Show	

Stoppers

Triage	1b	
using	Show	

Stoppers

Combination	
&	Triage	2

Fo c u s 	A r e a 	
1

Fo c u s 	A re a 	
2

Fo c u s 	A re a 	
3

…
Fo c u s 	A r e a 	

n

K ey 	
I n d ic a to r 	1

K ey 	
I n d ic a to r 	2

K ey 	
I n d ic a to r 	3

…

K ey 	
I n d ic a to r 	n

Triage	3

Issue	of	
Pertinence

Key	Indicator	
(KI)

Show	Stopper	
Value	

Preference	
Values	

MCDM Criteria



Fibre Futures Project

DEFINITIONS: ATTRACTIVENESS GRIDS
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Focus	Area	
1

Focus	Area	
2

Focus	Area	
3

…
Focus	Area	

n

Key	
Indicator	1

Key	
Indicator	2

Key	
Indicator	3

…

Key	
Indicator	n

Focus	Area	
1

Focus	Area	
2

Focus	Area	
3

…
Focus	Area	

n

Key	
Indicator	1

Key	
Indicator	2

Key	
Indicator	3

…

Key	
Indicator	n

Focus	Area	
1

Focus	Area	
2

Focus	Area	
3

…
Focus	Area	

n

Key	
Indicator	1

Key	
Indicator	2

Key	
Indicator	3

…

Key	
Indicator	n

Focus	Area	
1

Focus	Area	
2

Focus	Area	
3

…
Focus	

Area	n

Key	
Indicator	1

Key	
Indicator	2

Key	
Indicator	3

…

Key	
Indicator	n

Business-as-Usual	Policy	Scenario Innovative	Policy	Scenario	1

Innovative	Policy	Scenario	2 Innovative	Policy	Scenario	3

 Attractiveness grids were developed to measure the impact of Business-as-
Usual (incremental) versus (monetized) Innovative Policies.

 The results were considered to quantify overall impact of policies, with a
resolution that could be considered at the case study level.
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SUMMARY OF 11 RETAINED VALUE CHAINS (“SHORT LIST”) 
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Value Chain Qualitative Description Inspirational Example 

VC1 Torrefaction to Black Pellets Futerra 

VC2 Fast Pyrolysis to Bio-Oil: Refinery Co-Feed BioEnergie AE Port Cartier 

VC3 Fast Pyrolysis to Bio-Oil: Remote Community BioEnergie AE Port Cartier

VC4 Fast Pyrolysis to Bio-Oil: Remote + Mining Bio-Techfar

VC5 Gasification to Jet Fuel TRI/LanzaTech 

VC6 Softwood to CLT Chantier Chibougamau

VC7 Fractionation to Lignin and Textiles Sweetwoods/Spinnova

VC8 Fractionation to Biocarbon and Furfural Origin Materials

VC9 Lignin Extraction to Products West Fraser/Sweetwoods

VC10 Electrolytic Green Hydrogen Cummins

VC11 Pulp Mill Conversion to Bioproducts Metsä

Bioenergy Value Chains 

Mass Timber Value Chains

Fractionation Value Chains

Integrated in existing Pulp 
Mills
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FIBRE FUTURES PROJECT: CASE STUDIES
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Set of 11 VCs 9 Locations

Case Studies Definition 

Value Chains across Canada

Regional Bioeconomy 
Scenarios*

 Parameters defined in each region 
included the following:
 Biomass availability

 Delivered biomass cost 

 Product transportation cost 

 Electricity cost 

 Policy background

 Regional bioeconomies: Combinations 
of Value Chains/locations considering 
different technology/biomass 
combinations

37 cases

7 cases
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EXAMPLE: TECHNO-ECONOMIC INFORMATION FOR EACH VALUE CHAIN
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FIBRE FUTURES PROJECT: PRESENTATION OUTLINE
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TECHNO-ECONOMIC RESULTS – IMPACT OF CARBON PRICING
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4 Cases of  Carbon Pricing

No Carbon Pricing 
0$/t

Comparison Case 

Carbon Pricing 
50$/t

Default Case

Carbon Pricing 
170$/t

Business-as-Usual 
Policy Scenario

Carbon Pricing 
340$/t

Innovative Policy Scenario

Until 2030
>2030
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VC1 Torrefaction to Black Pellets VC7 Fractionation to Lignin and Textiles 

VC2 Fast Pyrolysis: Refinery Co-Feed VC8 Fractionation to Biocarbon and CMF

VC3 Fast Pyrolysis: Remote Community VC9 Lignin Extraction to Products

VC4 Fast Pyrolysis: Remote + Mining  VC10 Electrolytic Green Hydrogen  

VC5 Gasification to Jet Fuel VC11 Pulp Mill to Bioproducts 

VC6 Softwood to CLT

CASE STUDIES: ECONOMIC RETURN UNDER BAU CARBON VALUE (170$/T) 
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DEFINITIONS:  POLICIES AND POLICY SCENARIOS

 “Business-as-Usual” or “Incremental” Policy Scenario: 

 Using information provided by CFS and provincial members of the Task Team, coupled with a 
critical analysis of this and discussions with experts in the Foundational Analysis

 A simplified policy scenario of conditions expected between now and 2030

 “Enabling” Policies: 

 Relatively low-cost policies that could be considered to address barriers to implementation of 
Canada’s bioeconomy. 

 “Innovative” Policies that Incentivize the Bioeconomy: 

 Policy scenarios that consider (1) fiscal policies, (2) forest land use policies, (3) carbon 
policies, and 

 (4) targeted policies or strategic policies targeting the establishment of specific bioeconomy 
value chains. 

 “Extreme” Policy Scenarios: 

 These policy scenarios combine innovative policies, generally to arrive at conditions that 
would accelerate the Canadian bioeconomy. 

18
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SUMMARY OF INNOVATIVE INCENTIVIZING POLICIES

19

Innovative  Policy Monetization

1. Accelerated Capital Depreciation Depreciation of capital in first year of operations

2. Corporate Tax Cut Cut tax rate by 50% 

3. Subsidize Residue Collection Reduction in residue cost of 20$/ODT

4. Experiment with Privatization to Increase 
Harvesting Productivity

Reduction in SW/HW (chips/slash) cost of 40$/ODT and 
bark cost of 10$/ODT

5. Increase Carbon Sequestration in Forest 
Products

Increase in $/t product price as a function of carbon price 
(t carbon/t substituted product)

6. Double the Carbon Pricing 
Continued increase in carbon price after 2030 by 15 $/a 
to reach 340$/tCO2 by 2042



Fibre Futures Project

Incentivizing Policies Monetization 

Fiscal 
Policies 

1. Accelerated Capital Depreciation Depreciation of capital in first year of operations

2. Targeted  Tax Rebate for Bioeconomy Projects (only) Cut tax rate by 50% 

Land Use 
Policies 

3. Subsidize Residue Collection Reduction in residue cost of 20$/ODT

4. Experiment with Tenure Modernization to Increase 
Harvesting Productivity 

Reduction in SW/HW chips cost of 40$/ODT and bark cost of 
10$/ODT and forest residues cost of 20$/ODT

Carbon 
Policies

5. Increase Carbon Sequestration by Substituting 
Bioproducts 

Increase in $/t product price as a function of carbon price (t 
carbon/t substituted product) (without including existing pulp 
and P&P products)

6. Double the Carbon Pricing Increase in carbon price by 15 $/a to reach 340$/tCO2 by 2042

Targeted 
Policies

7. Incentivizing forest collection for black pellets (and 
biofuels)

Reduction in residues cost of up to 40$/ODT

8. Increased capital cost support for biofuels production Capital cost support of 500M$ and more

9. Low carbon fuel standard for biofuels production 
Addition of BC-based LCFS to BAU for Quebec and Ontario-based 
biofuels production VCs (BAU 170$ +BC-LCFS 170$/t)

10. Renewables mandate in Canada’s roads for Lignin 
Bioeconomy 

Green procurement mandates of lignin as a % replacement of 
asphalt resulting in 50% increase of substituted asphalt price

SUMMARY OF INNOVATIVE POLICIES THAT INCENTIVIZE THE BIOECONOMY

20

Targeted Policies were identified with the objective to measure 
the impact on targeted value chains ...

• Black Pellets (and Biofuels)
• Biofuels 
• Lignin Bioeconomy



KI-1: EARLY TECHNOLOGY IMPLEMENTER ADVANTAGE (ETIA) 
– INCREMENTAL POLICY SCENARIO

21

0%

20%

40%

60%

80%

100%

120%

Color	light	delimitation	set	under	BAU	such	that:	~50%	
of	cases	are	red,	25%	are	yellow	and	25%	are	green
à As	incentivizing	policies	become	attractive,	there	

will	be	an	increase	in	yellow	and	green	lights

VC1 Torrefaction	to	Black	Pellets	 VC7 Fractionation	to	Lignin	and	Textiles	

VC2 Fast	Pyrolysis:	Refinery	Co-Feed VC8 Fractionation	to	Biocarbon	and	CMF

VC3 Fast	Pyrolysis:	Remote	Community	 VC9 Lignin	Extraction	to	Products

VC4 Fast	Pyrolysis:	Remote	+	Mining		 VC10 Electrolytic	Green	Hydrogen		

VC5 Gasification	to	Jet	Fuel	 VC11 Pulp	Mill	to	Bioproducts	

VC6 Softwood	to	CLT
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ATTRACTIVENESS GRID – PERFORMANCE CONSIDERING BUSINESS-AS-USUAL SCENARIO

22

Key Indicator Acronym 

Early Technology Implementer Advantage ETIA

Feedstock Flexibility FLEX

Synergy with Existing VC SYN

Margin Robustness MR

Internal Rate of Return IRR

Quality of Life in the Regions QLR

Employment in the Regions ER

GHG Emissions Reduction (2030) GER

Beyond Net Zero (2050) BNZ

Circularity CIRC

Legend

Key Indicators 

ETIA FLEX SYN MR IRR QLR ER GER BNZ CIRC

Success 

performance 

(green light)

Overall 

performance 

(1, 2 or 3)

Relative 

performance 

(Z score)

VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 2 1 3 1 1 14 -5,9
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 2 1 2 15 -2,8
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 2 1 2 15 -3,2
VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 1 1 3 1 1 13 -6,1
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 1 1 2 1 1 13 -8,4
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 1 1 2 14 -5,5
VC1 Torrefaction to Black Pellets 1 1 1 1 1 1 1 1 2 1 0 11 -8,5
VC1 Torrefaction to Black Pellets 1 2 1 1 1 1 1 1 2 1 0 11 -8,7
VC1 Torrefaction to Black Pellets 1 1 1 1 2 1 1 1 3 2 1 15 -1,5

VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 1 1 2 1 1 11 -6,6
VC1 Torrefaction to Black Pellets 1 2 1 1 2 1 1 1 2 3 1 16 -1,6
VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 1 1 2 2 1 13 -2,7
VC2 Fast Pyrolysis to Bio-Oil: Refinery Co-Feed 1 3 3 2 2 3 3 1 1 2 4 21 4,4
VC3 Fast Pyrolysis to Bio-Oil: Remote Community 2 3 2 2 3 1 2 2 1 3 3 21 4,3
VC4 Fast Pyrolysis to Bio-Oil: Remote + Mining  2 1 3 3 1 1 3 3 2 3 5 24 9,1

VC5 Gasification to Jet Fuel 1 1 1 1 1 2 2 1 3 1 1 14 -8,5
VC5 Gasification to Jet Fuel 1 2 1 1 1 1 1 1 2 1 0 11 -10,0
VC6 Softwood to CLT 3 2 3 3 3 2 2 3 1 1 5 23 4,7
VC6 Softwood to CLT 3 2 3 3 2 3 3 2 1 1 5 23 8,9
VC6 Softwood to CLT 3 2 3 2 2 3 3 2 1 1 4 22 4,4
VC6 Softwood to CLT 3 2 3 3 3 1 1 2 1 1 4 20 3,3
VC6 Softwood to CLT 3 3 2 3 2 1 1 2 1 1 3 18 2,4
VC7 Fractionation to Lignin and Textiles 2 3 2 3 3 2 2 2 3 2 4 24 5,5
VC7 Fractionation to Lignin and Textiles 2 3 1 2 2 3 3 2 3 3 5 24 5,6

VC7 Fractionation to Lignin and Textiles 2 3 2 3 2 1 1 2 2 3 3 21 5,4
VC7 Fractionation to Lignin and Textiles 3 2 2 3 3 1 1 3 3 3 6 25 11,7
VC8 Fractionation to Biocarbon and Furfural 2 1 2 3 2 2 2 3 1 3 3 22 5,9
VC8 Fractionation to Biocarbon and Furfural 1 1 1 2 1 3 3 2 1 2 2 17 3,0
VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 3 3 2 1 2 2 16 0,5
VC8 Fractionation to Biocarbon and Furfural 2 1 1 2 1 3 3 3 1 2 3 19 -0,4

VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 1 1 2 1 2 0 12 -3,8
VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 1 1 3 1 2 1 13 -2,9
VC9 Lignin Extraction to Products 2 2 2 2 2 2 2 3 1 3 6 20 1,0
VC9 Lignin Extraction to Products 3 1 2 2 3 1 1 3 1 1 3 19 3,2
VC9 Lignin Extraction to Products 2 2 2 2 2 2 1 3 1 1 1 17 1,2
VC10 Electrolytic Green Hydrogen  2 2 3 1 3 1 1 1 1 1 2 16 -1,9
VC11 Pulp Mill Conversion to Bioproducts 3 0 3 1 3 2 1 2 3 1 4 21 4,5

Success performance (green light) 8 8 8 9 8 11 11 9 8 8 88

Overall performance (1, 2 or 3) 63 64 62 64 64 68 66 67 64 62 644
Relative performance (Z score) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
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ETIA FLEX SYN MR IRR QLR ER GER BNZ CIRC

Success 

performance 

(green light)

Overall 

performance 

(1, 2 or 3)

Relative 

performance 

(Z score)

VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 2 1 3 1 1 14 -5,9
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 2 1 2 15 -2,8
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 2 1 2 15 -3,2
VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 1 1 3 1 1 13 -6,1
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 1 1 2 1 1 13 -8,4
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 1 1 2 14 -5,5
VC1 Torrefaction to Black Pellets 1 1 1 1 1 1 1 1 2 1 0 11 -8,5
VC1 Torrefaction to Black Pellets 1 2 1 1 1 1 1 1 2 1 0 11 -8,7
VC1 Torrefaction to Black Pellets 1 1 1 1 2 1 1 1 3 2 1 15 -1,5

VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 1 1 2 1 1 11 -6,6
VC1 Torrefaction to Black Pellets 1 2 1 1 2 1 1 1 2 3 1 16 -1,6
VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 1 1 2 2 1 13 -2,7
VC2 Fast Pyrolysis to Bio-Oil: Refinery Co-Feed 1 3 3 2 2 3 3 1 1 2 4 21 4,4
VC3 Fast Pyrolysis to Bio-Oil: Remote Community 2 3 2 2 3 1 2 2 1 3 3 21 4,3
VC4 Fast Pyrolysis to Bio-Oil: Remote + Mining  2 1 3 3 1 1 3 3 2 3 5 24 9,1

VC5 Gasification to Jet Fuel 1 1 1 1 1 2 2 1 3 1 1 14 -8,5
VC5 Gasification to Jet Fuel 1 2 1 1 1 1 1 1 2 1 0 11 -10,0
VC6 Softwood to CLT 3 2 3 3 3 2 2 3 1 1 5 23 4,7
VC6 Softwood to CLT 3 2 3 3 2 3 3 2 1 1 5 23 8,9
VC6 Softwood to CLT 3 2 3 2 2 3 3 2 1 1 4 22 4,4
VC6 Softwood to CLT 3 2 3 3 3 1 1 2 1 1 4 20 3,3
VC6 Softwood to CLT 3 3 2 3 2 1 1 2 1 1 3 18 2,4
VC7 Fractionation to Lignin and Textiles 2 3 2 3 3 2 2 2 3 2 4 24 5,5
VC7 Fractionation to Lignin and Textiles 2 3 1 2 2 3 3 2 3 3 5 24 5,6

VC7 Fractionation to Lignin and Textiles 2 3 2 3 2 1 1 2 2 3 3 21 5,4
VC7 Fractionation to Lignin and Textiles 3 2 2 3 3 1 1 3 3 3 6 25 11,7
VC8 Fractionation to Biocarbon and Furfural 2 1 2 3 2 2 2 3 1 3 3 22 5,9
VC8 Fractionation to Biocarbon and Furfural 1 1 1 2 1 3 3 2 1 2 2 17 3,0
VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 3 3 2 1 2 2 16 0,5
VC8 Fractionation to Biocarbon and Furfural 2 1 1 2 1 3 3 3 1 2 3 19 -0,4

VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 1 1 2 1 2 0 12 -3,8
VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 1 1 3 1 2 1 13 -2,9
VC9 Lignin Extraction to Products 2 2 2 2 2 2 2 3 1 3 6 20 1,0
VC9 Lignin Extraction to Products 3 1 2 2 3 1 1 3 1 1 3 19 3,2
VC9 Lignin Extraction to Products 2 2 2 2 2 2 1 3 1 1 1 17 1,2
VC10 Electrolytic Green Hydrogen  2 2 3 1 3 1 1 1 1 1 2 16 -1,9
VC11 Pulp Mill Conversion to Bioproducts 3 0 3 1 3 2 1 2 3 1 4 21 4,5

Success performance (green light) 8 8 8 9 8 11 11 9 8 8 88

Overall performance (1, 2 or 3) 63 64 62 64 64 68 66 67 64 62 644
Relative performance (Z score) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

ATTRACTIVENESS GRID – PERFORMANCE CONSIDERING BUSINESS-AS-USUAL SCENARIO
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Key Indicators 

Success Performance
How many cases achieve the highest 

performance (green)?

Overall Performance
Overall score of the case studies 

under BAU (1 for red, 2 for yellow 
and 3 for green)

Relative Performance
Which cases are relatively well-

performing considering the 10 KIs?
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Incentivizing Policies Monetization 

Fiscal 
Policies 

1. Accelerated Capital Depreciation Depreciation of capital in first year of operations

2. Targeted  Tax Rebate for Bioeconomy Projects (only) Cut tax rate by 50% 

Land Use 
Policies 

3. Subsidize Residue Collection Reduction in residue cost of 20$/ODT

4. Experiment with Tenure Modernization to Increase 
Harvesting Productivity 

Reduction in SW/HW chips cost of 40$/ODT and bark cost of 
10$/ODT and forest residues cost of 20$/ODT

Carbon 
Policies

5. Increase Carbon Sequestration by Substituting 
Bioproducts 

Increase in $/t product price as a function of carbon price (t 
carbon/t substituted product) (without including existing pulp 
and P&P products)

6. Double the Carbon Pricing Increase in carbon price by 15 $/a to reach 340$/tCO2 by 2042

Targeted 
Policies

7. Incentivizing forest collection for black pellets (and 
biofuels)

Reduction in residues cost of 40$/ODT

8. Increased capital cost support for biofuels production Capital cost support of 500M$

9. Low carbon fuel standard for biofuels production 
Addition of BC-based LCFS to BAU for Quebec and Ontario-based 
biofuels production VCs (BAU 170$ +BC-LCFS 170$/t)

10. Renewables mandate in Canada’s roads for Lignin 
Bioeconomy 

Green procurement mandates of lignin as a % replacement of 
asphalt resulting in 50% increase of substituted asphalt price

SUMMARY OF INNOVATIVE POLICIES THAT INCENTIVIZE THE BIOECONOMY
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Example of the impact of Innovative Policy 4 related to tenure 
modernization to increase harvesting productivity on the 

performance of the VCs across Canada
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ATTRACTIVENESS GRID – INNOVATIVE POLICY 4 – TENURE MODERNIZATION
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Key Indicator Acronym 

Early Technology Implementer Advantage ETIA

Feedstock Flexibility FLEX

Synergy with Existing VC SYN

Margin Robustness MR

Internal Rate of Return IRR

Quality of Life in the Regions QLR

Employment in the Regions ER

GHG Emissions Reduction (2030) GER

Beyond Net Zero (2050) BNZ

Circularity CIRC

Legend

ETIA FLEX SYN MR IRR QLR ER GER BNZ CIRC

Success 

performance 

(green light)

Overall 

performance 

(1, 2 or 3)

Relative 

performance 

(Z score)

VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 2 1 3 2 1 16 -2.7
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 2 1 2 15 -2.0
VC1 Torrefaction to Black Pellets 1 2 1 1 1 3 3 1 2 1 2 15 -4.5
VC1 Torrefaction to Black Pellets 1 1 1 1 1 2 3 1 3 2 2 17 -1.4
VC1 Torrefaction to Black Pellets 1 1 1 1 1 1 2 1 2 2 0 13 -6.7
VC1 Torrefaction to Black Pellets 1 1 1 1 1 3 3 1 1 2 2 15 -5.2
VC1 Torrefaction to Black Pellets 1 1 1 1 1 1 2 1 2 2 0 13 -6.4
VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 2 1 2 1 1 12 -8.2
VC1 Torrefaction to Black Pellets 2 2 1 1 2 1 2 1 3 3 2 19 1.0

VC1 Torrefaction to Black Pellets 1 3 1 1 2 1 2 1 2 2 1 15 -3.2
VC1 Torrefaction to Black Pellets 2 3 1 2 2 1 2 1 2 3 2 19 -1.4
VC1 Torrefaction to Black Pellets 1 3 1 1 1 1 2 1 2 3 2 16 -2.6
VC2 Fast Pyrolysis to Bio-Oil: Refinery Co-Feed 2 3 3 2 2 3 3 1 1 2 4 22 4.3
VC3 Fast Pyrolysis to Bio-Oil: Remote Community 2 3 3 3 3 1 2 2 1 3 5 23 5.3
VC4 Fast Pyrolysis to Bio-Oil: Remote + Mining  2 1 3 3 1 3 3 3 1 3 6 25 9.9

VC5 Gasification to Jet Fuel 1 1 1 1 1 2 2 1 3 1 1 14 -9.8
VC5 Gasification to Jet Fuel 1 2 1 1 1 1 2 1 2 1 0 12 -11.4
VC6 Softwood to CLT 3 2 3 3 3 2 2 2 1 1 4 22 3.7
VC6 Softwood to CLT 3 2 3 3 2 3 3 2 1 1 5 23 7.8
VC6 Softwood to CLT 3 2 3 2 2 3 3 2 1 1 4 22 3.2
VC6 Softwood to CLT 3 2 3 3 3 1 2 1 1 1 4 20 2.2
VC6 Softwood to CLT 3 3 2 3 2 1 2 1 1 1 3 18 1.2
VC7 Fractionation to Lignin and Textiles 2 3 2 3 3 2 2 2 3 2 4 24 5.2
VC7 Fractionation to Lignin and Textiles 2 3 1 3 2 3 3 2 3 3 6 25 5.1

VC7 Fractionation to Lignin and Textiles 3 3 2 3 2 1 2 2 2 3 4 23 4.9
VC7 Fractionation to Lignin and Textiles 3 2 2 3 3 1 2 3 3 3 6 26 10.4
VC8 Fractionation to Biocarbon and Furfural 2 1 2 3 2 2 2 3 1 3 3 22 5.3
VC8 Fractionation to Biocarbon and Furfural 2 1 1 2 1 3 3 2 1 2 2 18 1.9
VC8 Fractionation to Biocarbon and Furfural 1 1 1 1 1 3 3 2 1 2 2 16 -0.6
VC8 Fractionation to Biocarbon and Furfural 2 1 1 2 1 3 3 3 1 2 3 19 -1.4

VC8 Fractionation to Biocarbon and Furfural 1 1 1 2 1 1 2 2 1 2 0 14 -4.4
VC8 Fractionation to Biocarbon and Furfural 2 1 1 2 1 1 2 3 1 2 1 16 -3.8
VC9 Lignin Extraction to Products 2 2 2 2 2 2 2 3 1 3 2 20 -0.2
VC9 Lignin Extraction to Products 3 1 2 2 3 1 1 3 1 1 3 19 1.9
VC9 Lignin Extraction to Products 2 2 2 2 2 2 3 3 1 1 2 19 0.8
VC10 Electrolytic Green Hydrogen  2 2 3 1 3 1 1 1 1 1 2 16 -3.1
VC11 Pulp Mill Conversion to Bioproducts 3 0 3 1 3 2 3 1 3 1 5 22 5.0

Success performance (green light) 9 10 9 11 8 11 14 8 8 10 98

Overall performance (1, 2 or 3) 69 69 63 69 65 68 86 63 63 70 685
Relative performance (Z score) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Key Indicators 
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Policy
Success 

Performance*
Overall 

Performance**

Business-as-Usual Policy Scenario 88 643

Innovative 
Policies 

Fiscal 
Policies 

Accelerated Capital Depreciation 89 644

Targeted Tax Rebate 96 656

Land Use 
Policies 

Subsidize Residues Collection 93 674

Experiment with Tenure Modernization 
to Increase Harvesting Productivity 

98 685

Carbon 
Policies 

Increase Carbon Sequestration by 
Substituting Bioproducts 

94 657

Double the Carbon Pricing 100 677
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ATTRACTIVENESS GRIDS :  
OVERALL PERFORMANCE OF INNOVATIVE POLICIES VERSUS BUSINESS-AS-USUAL

* Success Performance - How many case studies achieve the highest performance (green)?
** Overall Performance - Overall score of the case studies under BAU (1 for red, 2 for yellow and 3 for green)
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Policy
Success 

Performance*
Overall 

Performance**

Business-as-Usual Policy Scenario 88 643

Innovative 
Policies 

Fiscal 
Policies 

Accelerated Capital Depreciation 89 644

Targeted Tax Rebate 96 656

Land Use 
Policies 

Subsidize Residues Collection 93 674

Experiment with Tenure Modernization 
to Increase Harvesting Productivity 

98 685

Carbon 
Policies 

Increase Carbon Sequestration by 
Substituting Bioproducts 

94 657

Double the Carbon Pricing 100 677
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ATTRACTIVENESS GRIDS :  
OVERALL PERFORMANCE OF INNOVATIVE POLICIES VERSUS BUSINESS-AS-USUAL

* Success Performance - How many case studies achieve the highest performance (green)?
** Overall Performance - Overall score of the case studies under BAU (1 for red, 2 for yellow and 3 for green)
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FIBRE FUTURES PROJECT: PRESENTATION OUTLINE

➢ Project Methodology 

➢ Defining the Bioeconomy
➢ Technology Platforms, Value Chains and Case Studies 

➢ Biomass availability context

➢ “The Canadian Bioeconomy” and Basic Economic Results 

➢ Results/Discussions:
➢ Policies and Policy Scenarios

➢ Impact of Policies:  Attractiveness Grids 

➢ Take-Home Messages and Discussion
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(A FEW) TAKE-HOME MESSAGES

➢ A practical, case study based methodology was established 
to(1) define, and (2) consider the impact of policy on the 
“simulated Canadian bioeconomy”

➢ Considering the 2030/2050 contexts

➢ Innovative policies were defined considering fiscal, land use, 
climate change instruments – and targeted policies

➢ Their impact was estimated individually, and then they were 
combined and/or extended into “extreme policy scenarios” to 
examine the cumulative impact on Canada’s bioeconomy
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SWOT ANALYSIS IN 60 SECONDS:
COMPARING THE CANADIAN AND BRAZILIAN BIOECONOMY CONTEXTS…

Parameter Canada Brazil

Industry infrastructure Old small mills Modern large mills

Industry profitability It depends… Amazing

Carbon policy Relatively strong Relatively weak

Main markets North America, China, SE Asia China, SE Asia, Europe

Tree species Northern hardwood/softwood Eucalyptus

Time to economic harvest Many 10s of years A few years

Cost of biomass High Low 

Forest company innovative capacity Low High

Ability to invest in innovation Low High

Innovation support High Low

Business and Innovation Ecosystem Emerging Company-Based

Conclusion:  Different bioeconomy strategies should be emphasized in 
Brazil and Canada, and different advocacy strategies for their support



THE FUTURE OF BIOREFINERIES: 
ESTIMATING THE IMPACT OF INNOVATIVE POLICY ON

BIOREFINERY STRATEGIES

THANK YOU!
PAUL.STUART@POLYMTL.CA

23 October 2024

BioBased
Markets
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