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World Population Pyramids, 2010 (red) & 2050 (grey)
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Currently 10% to30% of world’s
Fossil Fuel consumption and CO2
emissions




Why not wood ?
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World’'s L argest Wood Building

Tojaidi Temple, Nara, Japan
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Potential pathwaysfor Carbon and Fossil Fuel

savings
Carbon Fossil Fuel
Savings Savings
1. Store carbon in wood; X
2. Avoid Fossil Fuel (or any) X X
energy use;
3. Replace Fossil Fuel energy
: X X
with wood energy;
: X
4. Store carbon in the forest.
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Questions about Wood Use

1. Will wood save FF & and CO2?

2. Will it save more as wood energy or wood
buildings?

3. What will forest management & harvest do for
wood energy and products?

4. What will forest harvest & management do for
forest CO2 sequestration?

5. Isthere enough wood to make wood use
worthwhile?

6. How will we protect biodiversity?




Questions about Wood Use

3. What will forest management & harvest do for
wood energy and products?

4. What will forest harvest & management do for
forest CO2 sequestration?

5. Isthere enough wood to make wood use
worthwhile?

6. How will we protect biodiversity?



Questions about Wood Use

wood save FF & and CO2?
Il 1t save more aswood energy or wood

wood energy and products’?

4. What will forest harvest & management do for
forest CO2 sequestration?

5. Isthere enough wood to make wood use
worthwhile?

6. How will we protect biodiversity?






From practicalaction.org
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Columns
FF CO, displaced by wood
energy for product (EP)

CO, emission avoided by wood
product use (AP)

CO, stored in wood product (SP)

Row:
FF CO, displaced by wood
energy in technical facility (EP)

RN

WI vs SB

Floor
beams

WI & WP vs
SB & CS

Total floor

WB vs SB

Floor
beams

WS & PC vs|WI & WP vs| WS vs SS
CB & SC CS
Total wall | Total floor | Wall studs




Net fossil fuel savings
(MJ/kg of additional wood used)

NN

NN

[Floor beams

Wilvs SB |WI& WP vs| WBvs SB WS & PC vs

Total floor |[Floor beam

Columns

Ny FF displaced by wood energy for
product (EP)

[ FF avoided by wood product use (AP)

Row:

AN

NN

Hl_lm FF displaced by wood energy in
technical facility (EP)

CB & SC

Total wall

WI & WP vs
CS

Total floor

WS vs SS

Wall studs




40 kg CO2/m2

3 kg CO2/m2 saved 516 MJ FF/m2

/O0MJ FF/m2
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67 kg CO2/m?2
806 M J FF/m2
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1.8 kg CO2/kg
S I wood
—r{ 0 MJ FF/kg wood
1.9 kg CO2/kg
wood

18 MJ FF/kg wood

wood
11 M3 FF/kgwood

From practicalaction.org



Questions about Wood Use

1. Will wood save FF & and CO2?
2. Will it save more as
NQS:
. What will forest management & harvest do for
yood energy and products?

4. What wi
forest CO2 sequestratlon’>

5. Isthere enough wood to make wood use
worthwhile?

6. How will we protect biodiversity?







> Excess Wood

ya Energy
Unmerchantable / Produced
logs Scrapwood:
< 21 %
Product
fudl:

~19 %
Wood for
Products:

~79 %

Product
wood:
M erchantable
~50%
logs



A. Weight of log and componenis reguived per building ssirface area (kgm)
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C. CO2 avoidad eniissons (kg CO2Zks of 1o
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Global Ecological Zones
Accessible Conifer Timber (Billion M 3)

l

Tropical rainforest

Tropical moist deciduous forest
Tropical dry forest

Tropical shrubland

Tropical desert

Tropical mountain system
Subtropical humid forest
Subtropical dry forest
Subtropical steppe
Subtropical desert
Subtropical mountain system
Temperate oceanic forest

Temperate continental forest
Temperate steppe
Temperate desert
Temperate mountain system
Boreal coniferous forest
Boreal Tundra woodland
Boreal mountain system
Polar

Water

No data
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Accessible Tropical & Temperate Hardwoods (Billion M 3)

Global Ecological Zones

SBSh
] SBWh

[_]TeDo
[ TeDc
] TeBSk
[ TeBWK
[_|TeM
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Tropical rainforest
Tropical moist deciduous forest
Tropical dry forest
Tropical shrubland
Tropical desert
Tropical mountain system
Subtropical humid forest
Subtropical dry forest
Subtropical steppe
Subtropical desert
Subtropical mountain system
Temperate oceanic forest
Temperate continental forest
Temperate steppe
Temperate desert
Temperate mountain system
Boreal coniferous forest
Boreal Tundra woodland
Boreal mountain system
Polar
Water
No data




High graded forest in Russian Far East
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Questions about Wood Use

wood save FF & and CO2?

It save more aswood ener gy or wood
dings?

3. What will forest management & harvest do for

4. What will forest harvest & management do for
forest CO2 sequestration?

worthwhlle’>
6. How will we protect biodiversity?



Stand Stem Understory
Initiation Exclusion Reinitiation

“Old Growth”

No Residual Overstory

Regsidual Overstory




Kg CO,/ha

1 €0, saved
producing I-

Beams

COZ in stand
at harvest

Net I-beam
COZ savings

Net solid
-1 beam CO,

= }' savings

- Net wood
fuel co, loss




2.5E+06 -

2.0E406 -

&

& 1.5E406 -

) Opportunjty
2 1.0E+06 -

.19"'::‘&?.:

5.0E+05 -

0.0E+00 -

t
<< New Forest

Faract Acoc [uaarc)

I Wi | W

2.5E+06

2.0E+06

1.5E+06

Kg CO,/ha

1.0E+06 T

5.0E+05

0.0E+00
! t
<< New Forest

Forest Ages (years)




Stand Stem Understory
Initiation Exclusion Reinitiation

“Old Growth”

No Residual Overstory

Regsidual Overstory
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Potential pathwaysfor Carbon and Fossil Fuel

savings
Carbon Fossil Fuel
Savings Savings
1. Store carbon in wood; X
2. Avoid Fossil Fuel (or any) X X
energy use;
3. Replace Fossil Fuel energy
: X X
with wood energy;
: X
4. Store carbon in the forest.




TheWood
Quality Issue







Plainsawn Riftsawn Quartersawn
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Chip & Saw
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Questions about Wood Use

wood save FF & and CO2?

It save more aswood ener gy or wood
dings?

3. What will forest management & harvest do for
wood energy and products?

4. What will forest harvest & management do for

. Isthere enough wood to make wood use
yorthwhile?

6. How will we protect Dioaiveraty -
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United Nations Food and
Agriculture Global Ecoregions

Tropical rainforest
Tropical moist deciduous forest
Temperate nceanic
Tropical dry
Subtropical mountain
Subtropical humid
Tropical shrab
Teniperate continental
Subtropical dry
Tenmperate mountain
Boreal coniferous
Boreal mountain
Tropical mountain
Boreal tundra
Subtropical steppe
Temperate steppe
Subtropical desert
Temperate desert
Tropical desert
Polar

Total

Estimated average

L. Fovest Potential global forest
potential timber area growth
grovwth
(m ha‘vear) |(10°ha) | Velume Mass
(18° m (10° ke}
8 1,004 7.92% ERIZ S
7 333 2,483 388
8 48 282 163
g 430 2.387 PERY:
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] 136 818 234
3 71 2ig $4
3 245 i3 278
3 35 14% &7
3 163 437 1§87
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t 32 ias &3
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1566 16.996 6.524
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Globai Vahie Year Amount
Global FF annual use (M Ivr) 2610 4.11E+14
Giobal anmual CO» amissions kevyr) 2610 3.27E+13
Global potental wood growth (kg/vr) (200G - 2011y 6.33E+12
Current giobal annual harvest (kg/vr) 2010 1.31E+12
Current global forest area (ha} 3.91E+DS
Current giobal crop area (ha) 1.35E+09
Forest arsa m reserves (ha) 4. 88E+08

2010 Global Wood Use

Cubic meters
(billions)

Fuelwood 1.87 55%

Pulp for paper 0.53 16%

Construction wood 1.00 30%
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Constraction 2610 global Embedded energy Total FF energy Percent of Global

Material _pm{iuction (k;g} estimate (M J,f’kg} consumed (ALY F¥ consumed
Steel 142E+12 25 3.55E+13 Gy
Cencrete 221E+13 i 22iIB+13 5%
Brick ZO00E+12 5 100813 2%%
Alumimim $.08E+10 100 4. 08E+12 1%%
Total 7.16E+13 17%




Scenario 1: Wood usea fo save 10% global

FF use ihirough wood use & consimction

Scemario 2: Allwood growth used, st o
save 10% global FF use through wood use
& CONStruction, remaning Rr energy,

Wood Wood.
Food iroduct & substitiite :?o | ©O, saved | FF savad N C'O-savad | FF saved
growtased - growih used -
Wood £heam ~ Steel jont 14% 15%% i2%% 80% 2%a 2284
Wood Fbeam & piywood ~ Sieell 5oy 20% 13% 80% 34% 2285
st & canerete slab
RV 3 v e Y - 2 -
Vood Gimensonbeam~ Steel | g0, 2364 150 80% 34% 239
10ist
BuDr St BoDrwPrBoDivPl
O OUEEEEPUEER 470 239 15% 80% 32% 20%
~ Concrete bloock/stuceo
Wood theam & plywood ~
3 80% 37%p i8%s 80% 37% i8¢%%
Conerate shab
Biod/Drv'siad ~ Steelstad 80% 2004 159 80% 2984 15%%
Woad onlv for energy 80% 27% 19% 80% 27% 19
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Extra global annual

Current wood

wood growth needed

use rate

100%

80%

60%

IS
o
X

Byproduct wood energy (AP & EP)

- Product & product energy (EP)

Products & residues for energy

0) 0 0)
; Current wood harvest 80% 80% 80%
47%
38%
21%
14%
| q ﬁ:‘
E E | E 1
Wlvs SB |WI& WP vs| WBvs SB| WS & PC |[WI & WP vs| WS vs SS |Directly for
SB & CS vs CB & SC CS energy
Floor Total floor Floor Total wall | Total floor | Wall studs -
beams beams
\ J
Y
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20%
15%

10%

Annual global FF saved

0%

FF displaced by wood

byproduct energy (EP):

II Technical energy facility range

Low efficiency energy range

energy (AP & EP)

FF avoided & displaced by
wood product & product

Wlvs SB [WI& WP vs| WBvs SB| WS & PC |WI & WP vs| WSvs SS
SB&CS vs CB & SC CS
Floor Total floor Floor Total wall | Total floor | Wall studs
beams beams y
Y

Products & residues for energy

Directly for
energy
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0%

Annual global CO, emissions avoided

40% -

30% -

20% -

10% -

FF CO, displaced by wood CO, emission avoided &
byproduct energy (EP): - displaced by wood product
Technical energy facility range & product energy (AP & EP)
Low efficiency energy range CO, stored in wood product
(SP)

Wivs SB |WI& WPvs| WBvs SB |[WS & PC vs|WI & WP vs| WS vs SS | Directly for
SB & CS CB & SC CS enhergy

‘Floorbeam Total floor |Floor beams] Total wall | Total floor | Wall studs -
o

J

Y
Products & residues for energy
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Questions about Wood Use

wood save FF & and CO2?

It save more aswood ener gy or wood
dings?

3. What will forest management & harvest do for
wood energy and products?

4. What will forest harvest & management do for
forest CO2 sequestration?

5. Isthere enough wood to make wood use

0. How will we protect biodiversity?




| ntensive Plantations

Triad Approach

Integrated s
M anagement (IS




FOREST RESERVES: (124 %, WORLD AVERAGE)

- ﬂ_u':‘

%

REGION Protected

Forest
Africa 1.7
Asia 9.1
Oceania 1.7
Europe 5.0
America. N & C 20.2
America, S 19.0
World 124




NEW SCIENTIFIC PARADIGM:

Forests are dynamic. They change with growth and disturbances.
They contain many structures.

SAVANNA OPEN

COMPLEX



Oak-hardwood savanna, Russian Far East

SAVANNA

Photo, C. Oliver
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From Bing Images

From Fotosearch.com
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