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Environmental Conservation and Wood Utilization *?

Sang-Sik Jang**

ABSTRACT

Environmental conservation has become one of the greatest concerns of all the people in the
world. This issue is related to wood utilization in two major view points such as carbon dioxide
emitted by the use of manufacturing energy and absorbed during the growth of trees. Wood con-
struction materials require less manufacturing energy, which, in turn, means less carbon dioxide
emission, In addition, wood keeps absorbed carbon in itself as far as it is not burnt. Therefore,
wood 1s environmentally superior to other materials in terms of potential effects on atmospheric
carbon dioxide, )

As examples of the environmental effect of wood utilization, the following two results were
obtained: 1)If wood construction becomes popular in Korea as in Japan, more than 24% of carbon
dioxide emission during construction of residential housings can be reduced: and 2) If aluminum
windows are substituted by wood windows, more than 19% of carbon dioxide emission can be
reduced. If the principle of “cut and plant™ is kept well, wood is the best construction material for
environmental protection as well as human residence,

Keywords : Environmental conservation, wood construction, CO: emission, CO: strorage, manufac-
turing energy, materials
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Table 1. Manufacturing energy and carbon
emission of various materials,

x:nergy
requxrement

Carbon  Net
storage carbon

Carbon

Material ernission

M]J ’kg MJ ‘m* kg/t kg/m‘ kg /m? kg/m?

A1r dr1ed 1.5 750 30 15 230 235
lumber

Kiln-dried 2.8 1,390 56 28 250 222
lumber

Plywood 12 6,000 240 120 248 128

Particle- 15 10,000 308 200 260 60
board

Hardboard 24 16,000 478 320 270 —50

266,000 700 5320 0 —5320

4,800 50 120 0 - 120
0 -22,000

Steel 35
Concrete 2
Aluminum 435 1,100,000 8,700 22,000
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Table 2. Carbon emission for various types of

constructions.
‘ Construction Carbon Carbon Net carbonﬁ
type emission  storage  emission
Wood frame 74 76 -2
Reinforced concrete 154 21 133
Steel reinforced 163 15 148
concrete
Steel frame 103 10 93
Average building 111 36 75
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Fig. 1. Comparison between wood and steel frame construction,
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Number of construction

Table 3. Effect of construction method on energy regrirement and carbon emission for a 94m?

house,
:I:ype“ ‘ Energy Carbon Space heating requirement Total after 25 years
requirement(GJ) errussxon(t) Annual (GJ /Yr) 25 years(G]) Energy(GJ])  CO? emission(t)
W 218 0.9 1.9 47 297 2.5
W++C 372 6.3 5.4 135 507 8.8
C+S 520 9.6 32.5 812 1316 25.0

*] W=Wood construction: W-+C=Wood and concrete composite structure:

and C+S=Concrete and steel composite structure.
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Fig. 2. Number of construction in Korea.
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Table 4. Carbon emission and storage for con-
structions in Korea in 1991.

Construction Annual Carbon Carbon
type construction emussion  storage
{10® units) (104t) (10“ )

Single-family 69 82.8 3.5
housing

Multi-famity 544 652.8 10.9
housing

Total 613 735.6 144
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Tabte 5. Carbon emission and storage in case
of assuming generalized wood con-
struction in Korea,

 Carbon

Annual Carbon
Type of construction construction emission storage
(10%units)  {10%0) \J(J t
Smg e- famﬂy Wood 5.52 38.6 2. b
Lmusmg Non-wood 1 %8 16 6 1.4
Multi-family ~ Wooed l() 88 "6,2 43 5
housmg Non—wood 45 52 522.2 %4 8
Tota 61 3 633 6 1()”
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Fig. 3. Production of aluminum windows in
Korea.
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