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This research seeks to quantify and identify future mitigation potentials of 
HWP through different biomass utilization and trade scenarios. 56%
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Harvested wood products carbon dynamics model
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MitigAna structure
An example: 
1 out of 6 jurisdictions
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Harvested wood products carbon dynamics model

Unit: ktCO2e year-1 MitigAna output, 2016 flux in supply chain, w/o geo locations
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Purpose

Quantitative assessment of alternative wood use scenarios
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Results highlights: carbon emission and storage
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Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



20

Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



20

Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



20

Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



20

Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



20

Results highlights: carbon emission and storage
G

H
G

 e
m

is
si

on
s 

(M
t C

O
₂e

)

0

500

1,000

1,500

2,000

2,500

BASE ALL_CONS ALL_FUEL IN_POP IN_CONS IN_FUEL OU_CONS OU_CN OU_EU

Solid and composites Pulp and paper Black liquor Waste and other bioenergy

-72%

+35%

-6% -10%
-0.3%

+11%

-68%

+25%

Cumulative Emissions 2016~2050

BASE Extreme Inward Outward

Bus
ine

ss-
as-

usu
al 

bas
elin

e sc
enari

o

Pop
ula

tio
n 

pro
jec

tio
n

Inc
rea

se 
wood

 bu
ildi

ng 

mark
et 

sha
re

Pri
ori

tiz
e 

fee
dst

ock

All w
ood

 fo
r 

con
str

uct
ion

All w
ood

 fo
r 

ren
ew

abl
e f

uel

Pri
ori

tiz
e U

S a
nd 

oth
er 

mark
et 

for
 co

nst
ruc

tio
n

Pri
ori

tiz
e 

Chi
na

 m
ark

et
Pri

ori
tiz

e E
U 

pel
let

 de
man

d



21

Results highlights: carbon emission and storage

» Construction-focused bioeconomy: highest biogenic emission reductions in HWP 
» Consume biomass domestically and only export wood for long-lived purposes, 

rather than short-lived applications
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Results highlights: C emission, storage and substitution
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Results highlights: C emission, storage and substitution
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Emissions from 
wood products 
(40 MtCO2e yr-1)

Reduced emissions 
from wood products 

(29 MtCO2e yr-1)

Reduced emissions 
from other sectors  
(37 MtCO2e yr-1)

Total mitigation benefit = 66 MtCO2e yr-1 

For comparison, in 2016, BC reported emissions 

of 62 MtCO2e yr-1



23

Results highlights: C emission, storage and substitution
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US: 177 million m2 yr-1 (12,000 Brock Commons) 

China: 2 billion m2 yr-1 (112,000 Brock Commons) 

Canada: 32 million m2 yr-1 (21,00 Brock Commons) 

BC: 8 million m2 yr-1 (520 Brock Commons) 

UK: 3 million m2 yr-1 (200 Brock Commons)

154 million m2 yr-1 

(≈10,000 Brock Commons)

3.4 million m2 yr-1 in BC  
(≈200 Brock Commons)  

27 million m2 yr-1 in US, Japan and China 
(≈1,800 Brock Commons)
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Results highlights: C emission, storage and substitution
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Biofuels

Black liquor Wood pellets9.3 billion L yr-1 based on 
pyrolysis and HTL pathways 

(≈99% BC’s transportation 
fuel demand)

Reduced emissions from 
transportation sectors 
(24 MtCO2e year-1)
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Results highlights: C emission, storage and substitution 
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Results highlights: construction + biofuel strategy
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34% of BC's 2050 mitigation target
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Results highlights: construction + biofuel combined
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• Double domestic wood building market 
share 
(≈ additional 280 Brock commons yr-1, 
replacing concrete and steel) 

• 4.4 billion L yr-1 of renewable 
transportation fuel 
(≈ 50% of BC’s transportation fuel 
demand) 

construction-dominated 
biofuel-subordinated



Conclusions

28



Conclusions
• Construction-based bioeconomy 

• Climatically efficient 
• Technologically ready 
• Insufficient market scale and manufacturing capacities 
• Requires international collaboration

28



Conclusions
• Construction-based bioeconomy 

• Climatically efficient 
• Technologically ready 
• Insufficient market scale and manufacturing capacities 
• Requires international collaboration

• If cannot guarantee exported HWPs for long-lived uses  
• 32 years as the threshold service life 
• < 32 yrs, inward-biofuel, beneficial from BC’s mitigation perspective

28



Conclusions
• Construction-based bioeconomy 

• Climatically efficient 
• Technologically ready 
• Insufficient market scale and manufacturing capacities 
• Requires international collaboration

• If cannot guarantee exported HWPs for long-lived uses  
• 32 years as the threshold service life 
• < 32 yrs, inward-biofuel, beneficial from BC’s mitigation perspective

• A bioeconomy combining mass timber construction and biofuel production 
• Rejuvenate rural communities
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