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Evaluation of Greenhouse Gas Emissions and
Problems of the Methods for the Production of
Lumber, Glued Laminated Timber and Plywood

Hirotaka KOMATA, Yukihiro KATO, Mitsuko TAKAYAMA, Yoshio ISHIKAWA

We estimated greenhouse gas (GHG) emissions for the production of lumber, glued laminated timber
and plywood from logs based on data for energy consumption collected from the manufacturers in
Hokkaido. We found some problems such as method of data collection and allocation for evaluating
the GHG emissions of wood products. The results show that the wood-drying process requires much
energy, but it is considered that the fuel emissions used in boilers are reduced by converting fossil fuel
into wood in the production of kiln-dried lumber and glued laminated timber.
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Fig. 1. System boundary in this study.

Note) a) Heat-treated packaging materials are included in the kiln-dried
lumber.
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Table 1. Transportation scenario for logs and lamina.

HH HLA 737
Item Log Lamina
oo TS 10 20
Maximum loading of truck (t)
. ﬁiﬁ}: 80 80
Loading ratio of truck (%)
ik R ©

Haul distance (km) 100 100

700 (CREzHET <)
(Green lamina)
550 (WoH 7 X))
(Kiln-dried lamina)

SRk 800

Basic density of transported material (kg/m®)

a) TEEHHE

a) Round-trip distance.
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Table 2. Data for green lumber per 1 m’.

i B | B
Ttem Amount Unit
e i A 2.03E+00 m?
Raw material log
%jj 5.08E+01 | kWh
Electricity
%j?EH 3.20E+00 L
. Diesel
o~ FAE ol
et Energy Kerosene 3.68E—01 L
AT ~
Heavy oil (Bunker A) L.45E—01 L
LPG
Liquefied petroleum gas 8.31E—03 kg
i B R R ;
Output Product Green lumber 1.00E+00 m

) T — 4 1% 21 THOAERINE FEE
Note) The data are for the weighted average of 21 green lumber
manufacturers in Hokkaido.
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Table 4. Data for glued laminated timber per 1 m’.

mH ok B AL
em Amount Unit
ENiZ:S 3
7 Green 128ET00 | m
Lamina o — 3
JFUEH kiln-dried L98E—01 | m
Raw material AREESFA Y V7 F— MR
2 Aqueous polymer isocyanate SO2EF00 | ke
Adhesive VY ) — VAR S14E400 | k
Phenol inol resin | ¢
s 1.77E+02 | kWh
AN Electricity
Input il 1LI9E+00 | L
Diesel 3
e 4T
:L]:‘:?\/l/w‘tw Kerosene 1.22E+01 L
nergy —
AHH
Heavy oil (Bunker A) 270E+01 L
AV
Gasoline 1.80E—03 L
AREIRER
Wood fuel 1.60E+ 02 kg
o b St 3
Output Product Glued lami timber 1-00E+00 m

I 7T =413 5 L oAFERINE )
Note) The data are for the weighted average of 5 glued laminated timber
manufacturers in Hokkaido.
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Table 3. Data for kiln-dried lumber per 1 m’.

i Bt | W
Item Amount Unit
e i ok 2.01E+00 m’
Raw material Log
;h 6.56E+01 | kWh
Electricity
g i 2.84E+00 L
Diesel
I]"dujt TR F K 149E+01 | L
’ ;:F ¢ Kerosene .
nergy Ai{m
Heavy oil (Bunker A) 1.16E+01 L
LPG
Liquefied petroleum gas 9.22E—02 kg
NERRE
Wood fuel 3.48E+00 kg
o B WA -
Output Product Kiln-dried lumber 1.00E+00 m

) 7 — 213 14 THOAFE RN E S
Note) The data are for the weighted average of 14 kiln-dried lumber
manufacturers in Hokkaido.
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Table 5. Data for plywood per 1 m’.
HH ok HAL
Item Amount Unit
AN 1.86E+00 | m’
Log
AT Iy 2 TS
SR . Melamine-urea cocondensed resin 8-46E+00 ke
Raw materia A 7 = ) —LRE
Adhesive Phenol resin 491E+01 ke
Ay b AL o
Hotomelt 5.62E—01 | kg
AT o LI3E+02 | kWh
Input Eleigl;;lt
Diesel 2.17E+00 L
TR F— Ke{rof:ne 2.96E—01 L
Energy B
K 244E-02 | L
Gasoline
LPG
Liquefied petroleum gas 1.56E—03 kg
A RTRR R
Wood fuel 2.66E+ 02 kg
i i e 5
Output Product Plywood 1.00E+00 m

) 7 — 2 1% 2 T4 04 0 BN E
Note) The data are for the weighted average of 2 plywood manufacturers in
Hokkaido.
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Fig. 1. GHG emissions for green lumber per 1 m’.
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Fig. 4. GHG emissions for glued laminated timber per 1 m’.
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Fig. 3. GHG emissions for kiln-dried lumber per 1 m’.
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Fig. 5. GHG emissions for plywood per 1 m’.
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