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ABSTRACT

The greenhouse effect becomes the most serious environmental problem due to excessive
emission of carbon dioxide. This effect is aggravated with the deforestation, particularly
cleaning of tropical forest for agricuitural use. As trees sequester carbon dioxide from
atmosphere, forest and forest products play an important role in the use and reduction of
carbon dioxide. Wood and wood products require far less energy than the alternatives such as
steel, aluminium and concrete for production. Considering high probability of increasing costs in
the use of fossil fuel, the relatively low energy requirement for wood processing to very
important. Also wood and wood products perform as a long-term storage of carbon. Wood is
therefore an environmentally desirable resource. Recently, many alternatives have been
introduced for industrial use. In selecting resources, many aspects should be taken into
consideration. Wood and wood products have less harmful effects on the environment than the
alternatives. We should utilize wood and wood products more efficiently, which should be
provided based on the sustainable forest management.
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Fig. 1. Fossil fuel energy consumption, CO» con-
centration and temperature in atmosphere
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Table 1. World forest resources

. . Area Growil
Classification (i} ) ock(billion m)
1978 2000 1978 2000
Asia bl 181 38 19
South America 550 329 94 5%}
Africa 188 150 39 31
Europe 140 150 15 13
North America 470 464 58 55
Japan, Australia,
New Zealand 69 68 4 4
Old USSR 78 775 79 77
Total 2563 2117 327 253
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Table 2. Comparison of energy use in producing
of building materials”

Building  Kilowatt-hours Equivalent usage

materials (electricity) of ash-free coal
Timber 435 0.13 tons
Steel 3,780 1.15 tons
Aluminium 20,169 6.12 tons

* Producing one ton of each.
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Table 3. Energy requirements for 1 ton of the
product in manufacturing process

Table 4. Carbon released and stored in the
manufacture of building materials

Energy required

Materials (million Btu)

Wood-based

Softwood lumber 291

Softwood sheathing plywood 6.00

MDF 8.49
Nonwood-based

Concrete slab 8.52

Carpet and pad 9.06

Steel suds 50.32

Aluminium siding 200.47
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Carbon Carbon Carbon

Material released released stored
(kg/t)  (kg/m’) (kg/m’)
Rough sawn lumber 30 15 250
Steel 700 5,320 0
Concrete 50 120 0
Aluminium 8,700 22,000 0
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Table 5. Environmental externalty cost

Polluant  Cost($/kg) Wood wall Steel wall
Electricity 1.46 4.67
CO2 0.15 47.00 145.65
SO2 1.80 0.66 6.65
NOx 4.47 452 7.04
Particulate 2.62 0.49 1.55
Effluent 0.05 0.61 24.80
Total 54.74 190.57
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Table 6. Wood waste generated and recoverable
quantity in USA

ner- V-
Source Gener- Reco 9%

ated erable

Municipat solid waste 137 74 54
Wood waste 311 151 48
‘Woody yard trimming 282 151 50
Subtotal 44.8 225 50
Construction and demolition

New construction waste 6.7 59 88
Demolition waste 22.7 75 30
Subtotal 31.7 134 42
Primary timber processing

Bark residues 287 15 5
Wood residue 82.1 47 6
Subtotal 1108 62 6
Total wood waste 169.9 421 22

* unit : 10%ons
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Table 7. Comparison of total carbon stored bet-
ween wood framed and steel framed

construction”

Component Wood frame Steel frame
Frame only 13m® wood 5 ton steel
Total house 21m®* wood 6.7m® wood
Total carbon stored 9.7 tons 3.1 tons

Total carbon released 2.2 tons 6.0 tons
Balance of carbon 7.5 tons -2.9 tons
* average floor area : 180m’
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