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neutral to global warming
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Cause of degradation of 2.1 billion ha of land

Destroy forest

Overuse 
Fuel woods

Wrong land use

Over grazing

Urbanization

Possible land
back to forest
(1.2 B ha)

0.6 B ha

0.1 B ha

0.5 B ha

0.7 B ha

FAO(1996)

2) Potential of plantation resources      
as carbon neutral resources

0.2 B ha
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I. cylindrica grassland A. auriculiformis stand
A. mangium stand E. camaldulensis stand
D. cochinchinensis stand X. kerrii stand
P. macrocarpus stand Secondary vegetation at Sakaerat (1)
secondary dry evergreen forest dry evergreen forest in Sakaerat area(2)
dry evergreen forest in Sakaerat area (3) tropical seasonal forest in Cheko, Cambodia (4)

natural forest

(1) Drew et al. 1978, (2) Sabhasri et al . 1968, (3) Ogino et al.  1967. (4) Hozumi et al . 1969

Secondary vegetation

Acacia auriculiformis

Acacia mangium
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Large carbon storage by plantations 
compared with natural 2ndary vegetations

Reforestation: plantationSecondary vegetation



The leaders promised in the declaration to 
increase forest cover in the region, at least 15 
million hectares of forests by 2020. 

3rd East Asia Summit, 
with climate change, energy, environment agenda



3) Examples: Use of plantation resources in Asia

Gmelina

Rubber
wood

Acacia

Acacia

Species

PalletSmall
6,000

Philippines

Sawn timberSmall
5,000

Cambodia

FurnitureMedium
13,000

Vietnam

Pulp & paper Large 
1,000,000

Indonesia

ProductionScale
m3

Nation



Wood flow of Acacia industrial plantation in a pulp mill in Sumatra

1,021,200

Unit: Dry ton

Round log Pulp

450,000

Use of some 
forest residue
177,700

Forest residue back 
to plantation
147,000

Annual harvest 10,000ha

3,600

Wood waste for boiler

113,000
Unused wood waste
64,800

Possible to make charcoal 
briquette from chip dust

13,000

Energy from black liquor
393,400

Possible to make charcoal
from small diameter log
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A Furniture factory
in Ho Chi Min City

30％％％％Acacia logs
13,000m3 /Year
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Increase of plantation area（（（（500 Mil ha 
plan））））

in Vietnam

100％％％％ 70%

Waste: Log ends (30%））））-Go to another factory
Side ends (30%)-Fuel for wood drying boiler
Dust （（（（10％）％）％）％） -Household fuel wood

Increase of furniture production



Harvest area in 2005 

4,200ha:150~250m3/ha

Rubber plantation

Saw mill

Brick factory

30% Forest 
residue for 
fuel:5$/m3

70%
Timber

30％％％％

40% Mill Waste

17%

Fuel for drying: 
5$/m3

210$/m3 2% Others
（（（（Packaging
））））

Fuel:0.3$/Sack

Sack

Rubber wood use in Cambodia

18%

3%



Pallet Production using Plantation Melina
in the Philippines

Melina round wood
60 US/m3 Waste wood

(not examined)

Small scale sawmill
in Mindanao island

100,000 Pallets / Year
0.06m3/1Unit: 15us/1unit

Container transport

E Pallet industry in Luzon island  
Buy Melina timber: 140US/m3: 7000m3/year

50%
100%

45%

5%
Wood-end（（（（3%））））

Saw-dust(1%））））
Plainer-dust（（（（1%））））

50%

=
For wood drying (not enough amount)
Household fuel wood (Free charge) 
Animal bed 20US/t



Improvement of 4 Examples:

Gmelina

Rubber
wood

Acacia

Acacia

Species

Value added production
Increase plantation resources 

PalletPhilippines

Value added production
Increase plantation resources

Sawn 
timber

Cambodia

Higher recovery
Better use of waste wood

FurnitureVietnam

Better use of waste wood
Decrease transportation energy 

Pulp & 
paper

Indonesia

ImprovementProductionNation



Conclusions
1. Even biodiversity of plantations is low, Higher 

carbon fixation of the plantations compared with 
natural secondary vegetations is a strong benefit.

2. Increasing plantations is of important.

3. Technology for better utilization of plantation 
resources should be developed. (ITTO project on the 
way with FRIM, TRTTC, FRC in Malaysia)

Acknowledgment
Asia biomass research group:
Harada, T., Anatomy, Y., Juniata, M., Kubota, M., Miyamoto, M., Suzuki, 
H., Tanaka, R., Tanaka, Y., Ottawa, E., Tome, T., Tanoak, M., and Yoshida, T.
Biomass in a grassland, Thailand : 
Kato, K.
Degraded land : 
Tanouch, H.


