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Research paper

An Investigation of the Quantity and Treatment Status
of Woody Residues of Sawmills in Taiwan

Jiunn-Cheng Lin,” Wei-Hsun Chan,”” Yi-Hong Chen,” Po-Heng Lin”

[ Summary ]

In this study, we provide potential proportions of raw materials for developing renewable en-
ergy using woody residues from Taiwan’s sawmill industry. We investigated proportions of woody
residues and current treatments that generated them during production processes in Taiwan’s saw-
mills. In total, 134 sawmills were investigated from among 162 sawmills that are still operating
in Taiwan. Results showed that the sawmill industry in Taiwan produces an average of a 21.6%
woody residue ratio from production processes. About 60% of sawmills have woody residue ratios
of 11%~25%. The woody residue ratio of sawmills that only use logs in the production process was
24.5%, which was higher than the ratio of 17.3% of sawmills that also use other woody materials.
In addition, according to the main product type of each sawmill, the proportion of woody residues
in the production of construction timber was up to 28.7%. We also analyzed proportions of current
treatments of woody residues, and found that about 47.5% of woody residues from sawmills have

potential to be used for renewable energy in the future.

Key words: sawmill industry, woody residue, renewable energy.
Lin JC, Chan WH, Chen YH, Lin PH. 2019. An investigation of the quantity and treatment status
of woody residues of sawmills in Taiwan. Taiwan J For Sci 34(3):197-206.
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Table 1. Location of sawmills in this study
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Region City/County

Raw material type

100% Logs Logs, lumber, and others Total
Keelung City 0 1 1
Taipei City 1 1 2
Northern New Taipe% City 3 1 4
Taoyuan City 2 0 2
Hsinchu County 7 3 10
Miaoli County 1 2 3
Taichung City 15 5 20
Changhua County 4 1 5
Central
Nantou County 5 1
Yunlin County 9 3 12
Chiayi City 8 3 11
Chiayi County 8 1 9
Southern Tainan City 5 1 6
Kaohsiung City 7 2 9
Pingtung County 8 1 9
Yilan County 10 9 19
Eastern Hualien County 0 2 2
Taitung County 1 3 4
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Table 2. Profile of surveyed companies
Profile Item Percent (%)
<5 36.1
5~10 39.8
No. of employees 11~15 11.3
16~20 5.3
>20 7.5
Large-scale machine 91.1
Band saw 97.0
Multi-blade saw 34.8
Equipment (multiple choices) Four-side planer 193
Double-side planer 15.6
Side planer 23.7
Other (hand press, cutoff saw, and chain saw) 18.5
No 87.4
Drying facility Yes Electronic kiln 422 12.6
Steam kiln 58.8
. 100% Logs 70.1
Raw material type
Logs, lumber, and others 29.9
<1000 29.9
1001~3000 38.1
Amount of raw material in use (m’) 3001~5000 16.4
5001~10,000 11.1
> 10,000 4.5
<5 11.2
6~10 9.7
11~15 13.4
Woody residue from production processes (%) 16~20 34.3
21~25 11.9
26~30 8.2
>30 11.3
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TEBREREEHE8.4%) ~ HIT1(18.1%)
T P R S W (17.7 %) DL R BB e (G
17)(17.6%)% - (FTable 4)
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Table 3. Sources of raw materials
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Source Logs Lumber and others
Self-imported raw materials 13.3" (40,906)” 21.5(19,554)
Self-purchased from domestic raw materials 6.5(19,853) 0.1 (125)
Purchased from importers and agents 74.4 (228,230) 78.0 (71,014)
Supplied by customers 3.2(9702) 0.4 (400)
Others 2.6 (8213) 0.0 (0)
Total 100.0 (306,904) 100.0 (91,093)

" Proportion of raw material (%), > amount of raw material (m”).

Table 4. Product categories and marketing channels

Item Percent (%)
Wood products (e.g., lumber, plywood) 13.5"
Construction timber 63.2
. Woodenware (e.g., wood sculpture, decorations) 3.0
Product categories .
Wooden furniture and parts 23
Wooden containers 7.5
Others (e.g., toys, wooden tools) 10.5
Production for own use 0.8
Wooden furniture manufacturers 7.2
Lumber industry 1.2
Wooden container manufacturers 1.1
Plywood or laminated wood manufacturers 1.3
Marketing channels Construction timber manufacturers 17.7
Other timber and bamboo product manufacturers 2.2
Retailers (building material stores) 17.6
Construction industry 18.4
Exports 18.1
Others (e.g., landscape architecture) 144

Y Proportion of the amount of raw materials.
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Table 5. Woody residue from different raw materials and products

Item Woody residue

Logs only
Different raw materials

Logs, lumber, and others

24.5" (58,936)”
17.3 (27,921)

Total 21.6 (86,857)
Wood products 9.6 (6680)
Construction timber 28.7 (65,595)
. Woodenware 12.1 (616)
Different products .
Wooden furniture and components 4.6 (882)
Wooden container 14.4 (7377)
Others 20.1 (5707)
Y Proportion of woody residue from production processes (%), > amount of woody residue (m®).
Table 6. Treatments of woody residues (multiple choice)
Treatment Companies Amount
Fuel for boilers 53.4" (70)” 55.4" (47,446)”
Compost 12.9 (17) 1.4 (1240)
Shiitake bags 16.7 (22) 7.9 (6754)
Idle/Burned 23(3) 1.1 (911)
Sold 26.5 (35) 14.7 (12,562)
Provided to other timber product factories 2.3(3) 1.1 (969)
Charcoal 2.3(3) 3.5(2988)
Given away 12.9 (17) 7.3 (6296)
Agricultural uses 3.04) 2.6 (2272)
Others (e.g., essential oils) 9.1 (12) 5.0 (4258)

" Percentage (%), ” no. of companies, > cubic meters (m’).
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Table 7. Amounts of different woody residue treatments by different raw material type

Treatment

Fuel for boilers

Compost

Shiitake bags

Idle/Burned

Sold

Provided to other timber product factories
Charcoal

Given away

Agricultural uses

Others (e.g., essential oils)

100% Logs Logs, lumber, and others

66.3" (38,450)” 32.5 (8996)
1.8 (1058) 0.7 (183)

5.3 (3061) 13.4 (3694)
0 (0) 3.3 (911)

17 (9893) 9.7 (2670)
1.1 (654) 1.1 (315)
0.4 (218) 10 (2770)

3.9 (2258) 14.6 (4038)
0 (0) 8.2 (2272)
4.2 (2445) 6.6 (1813)

" Percentage (%), > cubic meters (m’).
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