






























































































































































































































































































































































































































































Figure 6.12 Forest-Rubberwood Policy Scenario - Rubberwood Price Subsidies
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6.3.7. Area Harvest Policy

Table 6.21 shows the effect of change in harvest area. As a consequence of
limitation of harvest area, output of logs from fhe forest would decline, pushing up
the price of domestically produced timber and also the price of sawnwood and
plywood because of the increased cost of production. The overall effect would be
for the production and consumption of forest products to decline. However, the
results show that the rubberwood sector would benefit from a restriction on harvest
area. As timber input for processing from forest declined, the demand for
rubberwood would increase. In this simulation, it was assumed that the total area
harvested is equal to the total concession area given in that particular year (see

Chapter 4).

Table 6.21 Forest-Rubberwood Policy Scenario - Area Harvest Policy

Chapter 6

Policies -10% -5% -1% 1% - 5% 10%
Market Indicators
Prices
Sawn rubberwood 0.9188 0.4594 0.0919 -0.0919 -0.4594 -0.9188
Rubberwood 0.9523 0.4761 0.0952 -0.0952 -0.4761 -0.9523
Sawlog 6.1664 3.0832 0.6166 -0.6166 -3.0832 -6.1664
Sawnwood 17239 0.8620 0.1724 -0.1724 -0.8620 -1.7239
_Plywood 1.3553 0.6776 0.1355 -0.1355 -0.6776 -1.3553
Quantities
Log production -4,2961 -2,1481 -0.4296 0.4296 2.1481  4.2961
Log export -8.0133 -4.0067 -0.8013 0.8013 4.0067 8.0133
Log consumption -0.5279 -0.2640 -0.0528 0.0528 0.2640 0.5279 .
Sawnwood production -0.6178 -0.3089 -0.0618 0.0618 0.3089 0.6178 -
Sawnwood consumption -0.2942 -0.1471 -0.0294 0.0294 0.1471 0.2942
Sawnwood export -0.8195 -0.4098 -0.0820 . 0.0820 0.4098 0.8195
Plywood production -0.4999 -0.2499 -0.0500 0.0500 0.2499  0.4999
Plywood consumption -0.5791 -0.2896 -0.0579 0.0579- 0.2896  0.5791
Plywood export -0.4690 -0.2345 -0.0469 0.0469 0.2345  0.4690
Rubberwood production 1.1304 05652 0.1130 -0.1130 -0.5652 -1.1304
Rubberwood consumption 1.1304 0.5652 0.1130 -0.1130 -0.5652 -1.1304
Sawn rubberwood production 1.5087 0.7544 0.1509 -0.1509 -0.7544 -1.5087
Sawn rubberwood consumption 2.1489 1.0744 02149 -0.2149 -1.0744 -2.1489
Sawn rubberwood export 0.3297 0.1649 0.0330 -0.0330 -0.1649 -0.3297
Employment -2.3679 -1.1839 -0.2368 0.2367 1.1839 -2.3679
Log sector -4.2961 -2.1481 -0.4296 0.4296 2.1481  4.2961
Sawnwood Sector -0.6178 -0.3089 -0.0618 0.0618 0.3089 0.6178
Plywood Sector -0.4999 -0.2499 -0.0500 0.0500 0.2499  0.4999
Change In forest cover 0.250605 0.125303 0.02506 -0.02506 -0.1253 -0.25061
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% Change of MHQ, MHX

Figure 6.13 Forest-Rubberwood Policy Scenario - Area Harvest Policy
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6.3.8. Wood Utilisation Efficiency

Table 6.22 shows the effect of change in overall recovery rate on the processing

sector of forest product. The results shows that increase in efficiency in recovery

rate would have a negative effect on the rubberwood sector. A 5 per cent increase

in efficiency would reduce rubberwood production by 4 per cent.

Table 6.22 Forest-Rubberwood Policy Scenario - Wood Utilisation Efficiency

Policies -5% 1% 1% 3% 5% 10%
Market Indicators
Prices
Sawn rubberwood 1.6621 0.3283 -0.3263 -0.9726 -1.6106 -3.1693
Rubberwood 3.5545 0.7087 -0.7075 -2.1191 -3.5258 -7.0206
Sawlog 1.6387 0.3300 -0.3311 -0.9967 -1.6667 -3.3609
Sawnwood - 1.9275 0.3823 -0.3807 -1.1370. --1.8868 -3.7317
Plywood - 14770 0.2930 -0.2918 -0.8718 -1.4469 -2.8626
Quantities )
Log production 0.8443 0.1700 -0.1706 -0.5136 -0.8588 .-1.7317
Log export -2,1295 -0.4288 0.4303 1.2952 2.1659  4.3676
Log consumption 3.8589 0.7771 -0.7797 -2.3471 -3.9249 -7.9146
Sawnwood production -0.6475 -0.1285 -0.1280 0.3825 0.6349  1.2569
Sawnwood consumption -0.2571 -0.0511 0.0510 0.1526 0.2535 0.5033
Sawnwood export -0.8909 -0.1767 0.1760 05259 0.8727 1.7267
Plywood production -0.5448 -0.1081 0.1076 0.3216 0.5337  1.0558
Plywood consumption -0.6312 -0.1252 0.1247 - 0.3726 0.6183  1.2233
Plywood export ~-0.5111 -0.1014 0.1010 0.3017 0.5007  0.9906
Rubberwood production 42193 0.8412 -0.8399 -25154 -4.1852 -8.3336
Rubberwood consumption 42193 0.8412 -0.8399 -25154 -4.1852 -B8.3336
Sawn rubberwood production 0.6014 0.1216 -0.1222 -0.3683 -0.6168 -1.2475 .
Sawn rubberwood consumption 1.2105 0.2426 -0.2428 -0.7290 -1.2159 -2.4350
Sawn rubberwood export -0.5205 -0.1014 0.1000 0.2959 0.4865 0.9396
Employment 0.075297 0.016126 -0.01666 -0.05159 -0.08868 -0.19084
Log sector 0.8443 0.1700 -0.1706 -0.5136 -0.8588 -1.7317
Sawnwood Sector -0.6475 -0.1285 0.1280 0.3825 0.6349  1.2569
Plywood Sector -0.5448 -0.1081 0.1076 0.3216 0.5337  1.0558
Change in forest cover -0.04925 -0.00992 0.009952 0.029957 0.050095 0.101017

Chapter 6
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% Change of Log, SAW

Figure 6.14 Forest-Rubberwood Policy Scenario - Wood Utilisation Efficiency
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6.3.9. Rubber Price Subsidies

The simulation results in Table 6.23 indicate a similar direction of change to that for
the rubberwood sector alone. Production of rubberwood and sawn rubberwood
would decrease. The policy would induce forest harvest, and timber production
would increase. Thus, this policy would hinder the development of the rubberwood
sector and also induce deforestation. In addition, rubber price stabilisation through
subsidies would encourage land clearing for rubber plantation, which would

contribute more to deforestation.

Table 6.23 Forest-Rubberwood Policy Scenario - Rubber Price Subsidies -

Policies 5% 10% 15% 20%
Market Indicators
Prices
Sawn rubberwood 0.0437 0.0875 0.1312 0.1750
Rubberwood 0.5086 1.0172 15259 2.0345
Sawlog 0.0005 0.0010 0.0015 0.0020
Sawnwood 0.0033 0.0067 0.0100 0.0134
Plywood 0.0001 0.0002 0.0003 0.0004
Quantities
Log production 0.0003 0.0005 0.0008 0.0010
Log export -0.0006 -0.0013 -0.0019 -0.0026
Log consumption 0.0012 0.0023 0.0035 0.0047
Sawnwood production 0.0017 0.0033 0.0050 0.0066
Sawnwood consumption 0.0042 0.0083 0.0125 0.0167
Sawnwood export 0.0001 0.0002 - 0.0003 0.0003
Plywood production 0.0000 -0.0001 -0.0001 -0.0002
Plywood consumption 0.0000 -0.0001 -0.0001 -0.0002
Plywood export 0.0000 -0.0001 -0.0001 -0.0002
Rubberwood production -0.0516 -0.1031 -0.1547 -0.2062
Rubberwood consumption -0.0516 -0.1031 -0.1547 -0.2062
Sawn rubberwood production -0.0688 -0.1376 -0.2064 -0.2752
Sawn rubberwood consumption  -0.0746 -0.1492 -0.2238 -0.2984
Sawn rubberwood export -0.0581 -0.1163 -0.1744 -0.2325
Employment 0.0007 ~ 0.0014 0.0022 0.0029
Log sector 0.0003 0.0005 0.0008 0.0010
Sawnwood Sector : 0.0017 0.0033 0.0050 0.0066
Plywood Sector 0.0000 -0.0001 -0.0001 -0.0002
Change in forest cover -1.5E-05  -3E-05 -4.5E-05  -6E-05
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Figure 6.15 Forest-Rubberwood Policy Scenario -Rubber Price Subsidies
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6.4. Summary and Conclusion

This chapter has provided the results of simulation of the effects of various policy
scenarios on the supply and demand of timber products, supply and demand of -
rubberwood products, forest cover and emﬁloyment. The results provide very
usetul information for policy makers on the direction of effect, should the policy or
policies be implemented. There are, of course, a number of important limitations on
the use of the simulation model for these policy scenarios.

First, as discussed in chapter 5, the linkages of the impacts of log production on
forest cover do not take into account changes in the type of forests being exploited
(i.e. permanent production forests, conversion forests or new forest areas) or in the
silvilculture management regime (i.e. MUS or SMS).

Second, although the model is well suited to examining the effect of a particular
policy intervention on the intemal diversion of timber product flows in Malaysia, i.e.
between export and domestic markets for sawnwood and plywood, and also
between timber products and rubberwood products, the model does not explicitly
indicate the effect of an intervention in terms of extemal diversion of timber products
and sawn rubberwood, i.e between import markets for sawnwood, plywood and
sawn rubberwood. That is, the substitution by product or by sources of origin in
existing importing markets is not explicitly modelled, and the possibility of new
“import markets‘opening up as a result of the intervention is not taken into account.

Finally, the model is capable only of showing ‘static’, or one period, partial
equilibrium effects of a policy intervention. Many of the impacts may have economy-
wide, or general equilibrium, impacts that feed back to affect the timber products
markets and deforestation. In addition, the impact may have lag, or dynamic effects
that manifest themselves over a medium or long term horizon. Some of the policy
interventions themselves, such as wood efficiency utilisation and the
implementation of sustainable management practices, would realistically involve a
longer process of implementation than a single period.
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Despite its simplicity and keeping these obvious limitations in mind, it is
nevertheless useful to use the simulation model to obtain an approximate indication
of the relative impacts of different trade and alternative policy intervention on
Malaysia’s timber product markets and forest resource base. The simulation results
enable the policy ‘maker to identify policies that are likely to be beneficial for
promotion of growth in the timber products industry and wood resource
management in Malaysia. This simulation analysis leads to six broad results:

i. The results support previous studies that show within a two period framework that
a restriction on sawnwood export would reduce timber harvest, reduce sawnwood
production and increase plywood production.

ii. The results support previous studies that show within a two period framework
that a restriction or total ban on log export would further develop the processing
sector, and improve the forest cover.

iii. The results support the hypothesis that export restriction on sawnwood would
distort the development of the rubberwood sector. The rubberwood sector would
shrink because of a decline in sawn rubberwood consumption due to substitution
by sawnwood.

iv. Within two period framework, market restriction on processed timber products,
with the objective of promoting the timber processing sector, always shows a
positive result for forest cover. Increased in market restriction would improve the

forest cover.

v. Short supply of timber resources would promote the rubberwood sector. This
implies that policy changes such as trade liberalisation would be expected to yield
not only economic but also environmental benefits from rubberwood sector, in the
form of reduced pressure on existing forests.

vi. Except for a log restriction policy, a wood utilisation efficiency policy would not

only promote the development of the processing sector but also improve the
forest cover. '
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Chapter 7

SPECIES ANALYSIS

The effect of several policies on timber production and forest cover has been
discussed in Chapter 6. The discussion was based wholly on aggregate timber
production which encompasses a wide range of timber species, and no reference
was made to the effect on timber species themselves. The objective of this chapter
is to investigate the effect of policies discussed in chapter 6 on the efficiency of
species utilisation. It examines the efficiency of timber utilisation base on species.
This chapter also examines the conflict between the policy promoting timber
species utilisation and conservation of tree species. This chapter introduces a
species approach in investigating the forest cover relationship. As an introduction
to this chapter, a discussion is presented of tree species diversity in Malaysia,
which is a very useful information for the discussion of species analysis. The data
used, and the sources of that data for analysis are described in the relevant

sections.

7.1. Malaysian Timber Species Diversity.

Detailed studies of trees and vine inventories have found that plant species
richness shows clear increases with total rainfall and length of rainy season. Thus
the greatest plant species richness is in tropical forest. All tropical rainforests are
fabulously rich in both plant and animal species (Whitmore, 1984, 1990); they
appear to have more species than any other ecosystem on earth. Consider just the
trees: the whole of Europe north of the Alps and west of the Commonwealth of
Independent States (CIS) has 50 native tree species, andall of eastern North
America has 171 species. By comparison, small sample plots of tropical rainforest
commonly have 100 ‘'species (and many have more than 200 species) of trees at
least 10 cm in diameter at breast height (dbh).
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Malaysian rain forest belongs to the Malesia floristic region of archipelagic
Southeast Asia. The region extends from the Kra Isthmus (just north of the border
between west Malaysia and Thailand) through the archipelago to the Torres Strait
(between Australia and New Guinea) and the Bismarck Archipelago (east of New
Guinea), occupying a total land area of approximately 3 million km?. The Malesia
region is one of the most species-rich terrestrial ecosystems, comparable to, if not
richer than tropical rainforest elsewhere in the world. More than 40,000 species of
vascular plants have been recorded in this region. Of these tropical species,
slightly more than 36,000 are flowering plants distributed in 266 families and 3076
genera and 87 species are conifers, which belong to 5 families and 12 genera (de
Laubenfels, 1988; Ross, 1992. Cited in Soepadmo 1995). If trees with a diameter
at breast height (dbh) of 10 cm or larger are considered, the 50 ha plot at Pasoh
Forest. Reserve, Peninsular Malaysia, contains 660 species in 244 genera and 67
families. The species diversity and density of trees per hectare at Pasoh Forest
Reserve are comparable to those of other lowland rainforests in Malesia, and they
exceed those of much larger plots in other tropical regions (Seopadmo, 1995),
such as the 36,000 km? forest at Corocovado National Park, Costa Rica, which has
238 species, or the 170 ha plot at Rio Palenque, Equador, which has 154 species.
The 10 most specious families encountered at Pasoh Forest Reserve are listed in
Table 7.1.

‘Table 7.1 The Ten Most Specious Families of Plants 10 cm dbh or Greater in the 50 ha
Plot of Pasoh Forest Reserve.

Rank Family Species
(Peninsular Malaysia/Pasoh)

1 Euphorbiaceae 371/87
2 Myrtaceae 210/50
3 Lauraceae 213/48
4 Rubiaceae 450/ 46
5 Annonaceae 198/ 44
6 Meliaceae 91743
7 Anacardiaceae 74/ 32
8 Clusiaceae 121/ 31
9 Myristicaceae 53/31
10 Diptrocarpaceae 155/ 30

Source: Kochummen et al., (1990), cited in Seopadmo (1995).

Ecological studies on the diversity and distribution patterns of the flora of Mt.
Kinabalu in Sabah, East Malaysia by Beaman and Beaman (1990) have recorded
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about 4,000 species of vascular plants, representing 180 families and 950 genera
within an area of about 700 km* The structural complexity of tropical rainforests in
Malesia is due largely to the presence of diverse plant species in a particular
habitat. Wyatt-Smith (1964) provides a concise description of this structural
complexity

The primary lowland forests are usually dense, though comparative
freedom of movement on the ground is possible. They are composed
of many thousands of species of trees (often up to one hundred
different species with a girth of more than one foot are found to the
acre), as well as shrubs, herbs and woody climbers. The upper or
emergent storey is usually about 100 to 150 feet high, though trees
nearly 200 feet in height are often present. This storey is often
discontinuous. An average of one or two trees per acre may have a
girth of ten feet or more. This upper or emergent storey is usually
characterised by a high occurance, about fifty per cent, of the family
Dipterocarpaceae, though in some forests they are rare or almost
absent. The main storey or second tree layer, which occupies a
region of about 70 to 100 feet from the ground, forms a continuous
canopy except immediately below the large emergent storey trees.
This storey consists of young trees of the normal upper storey
species together with, predominantly, members of the families
Burseraceae, Guttiferae, Myristicaceae, Myrtaceae (Eugenia spp)
and Sapotaceae. The understorey or third tree layer consists of
saplings of the upper two storeys together with members of.such
families as Annonaceae, Euphorbiaceae, Flacourtiaceae and
Rubiaceae. The density of the shrub layer varies from very thick and
dense to open. It contains young saplings of larger trees, shrub
species of Annonaceae, Euphorbiaceae and Rubiaceae and palms.
The herb layer consists mainly of young seedlings of the other layers
and lianes, with some aroids and ferns near streams and in moist
valleys. Epiphytes are usually poorly represented. There is usually a
comparatively poor layer of litter, though tallen leaves often cover the
forest floor. Many of these trees are buttressed; some have stilt
roots; others have fluted stems. The bark ranges from smooth, scaly
to fissured, and the form of the stems is excellent, with typically a
long clear bole and little taper. o :
(Wyatt-Smith,1964: 203-204)

A lot of work has been devoted to estimating the diversity of plant species in
Malaysia, describing and classifying them. Despite the energetic work of many
botanists during the past century, many species of plants await description, and
many others await redescription and probable reclassification. Crude estimates of
species numbers, however, suffice to emphasise the enormous fichness of
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Malaysia’s plant resources. Table 7.2 gives a summary of some of the earlier
works on Peninsular Malaysia's plant species.

Dunn (1975) has estimated that there are between 9,000 and 10,000 species of
plants in Peninsular Malaysia, including 8,000 to 9,000 flowering species.
According to Dunn, perhaps five percent of these species have been introduced to
Peninsular Malaysia in recent times. His estimation was based on Desch
(1951,1954) and Henderson (1954, 1959),

Table 7.2 Plant Species of Peninsular Malaysia.

Plants (terrestrial) No. Genera in No. Species in
Lists List

Timber Trees (Dicotyledons) 749 3830+
(Desch 1941, 1954)

Additional Dicotyledons 200+ 850++
(Henderson 1959)

Monocotyledons 319 1670
(Henderson 1954)

Ferns ’ 111 480

(Holttum 1954) .
Other Plants ? 200+
Totals - 1,379+ 7,030++

(True plant total probably
about 9,000 - 10,000 species)

Source : Dunn (1975).

Another perspective on Peninsular Malaysia’s plant diversity is provided by Burkill
(1966). 92 per cent of Burkhill's work was devoted to botanical products, six
percent to zoological items, and only two per cent to non-biotic materials. He listed
1751 botanical genera, including marine plants, fungi, algae, fems, fern-allies,
trees herbs, grasses and climbers. Of these genera only about 50 are not
indigenous to Peninsular Malaysia. Burkhill listed an average of five species per

genus, which makes the total number of species about 8,755.

For the ferns, the best available estimate is that of Holttum (1954), who recognised
480 species in 111 genera. Several hundred species of mosses and non-marine

algae have also been recorded for Peninsular Malaysia.
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The largest form of plant species are the timber trees. Desch (1941,1954) listed
trees capable of reaching sawmill size and some of their relatives, and only those
recognised as indigenous to the Peninsular Malaysia. With these limitations, he
still found it necessary to treat 83 families that accommodate 749 genera and
substantially more than 3,830 species of trees. In a complementary work, Corner
(1 952) provided descriptions of 76 families, 392 genera, and 950 species of trees
found in habitats other than the primary forest. Corner's work included many
species introduced to Peninsular Malaysia in recent times. Corner estimated that
the total number of species of Peninsular Malaysia’s flowering plants to be upward
of 8,000.

Henderson (1954, 1959) noted that there are thought to be ‘between 8,000 and
9,000 species of flowering plants in Peninsular Malaysia-and this excludes ferns,
mosses, lichens, fungi and so on.’ In Henderson's volume on Dicotyledons, he
listed 38 families, several hundred genera, and well over 850 épecies of
indigenous flowering plants in addition to those covered in Desch’s manual. In his
Monocotyledon volume he treated 29 families, 319 genera, and 1670 species,
most of which are indigenous. Whitmore (1984) estimated that, there are around
2,500 tree species in Peninsular Malaysi‘a, with 890 of these species reaching
harvestable sizes of at least 45 cm dbh. In Peninsular Malaysia there are 2,830
tree species in 532 genera and 100 families (Ng et al., 1990), whereas in Sabah
and Sarawak at least 3,500 speéies in 500 genera and 105 families have been
reported (Anderson, 1980; Burgess, 1966).

Peninsular Malaysia’s forest has been known to be one of the richest area of tree
species in the Diptrocarpacaeae family améng the tropical rainforests. Most of the
major timber species produced from Peninsular Malaysia are from this family. Most
of these rainforest diptrocarps are huge trees, up to 40-50 m or more in height and
up to 2-3 m in diameter. Commercially they can be grouped into light hardwood,
medium hardwood and heavy hardwood. AAdescriptive comparison of the
species of Peninsular Malaysia with other regions of Africa and Asia is given by
Ashton (1982). Ashton reported that Peninsular 7Malaysia has 14 genera of this
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type of tree, with a total of 168 species, which is the second highest, behind
Borneo (Table 7.3).

Table 7.3 Distribution of Dipterocarpacaeae

Region/Countries No of genera No of species
Africa 2 34
India 6 .14
Seychelles 1 1
Sri Lanka 10 44
Burma 10 34
Thailand 10 32
Peninsular Malaysia 14 : - 168
Sumatra 2 72
Java . 5 10
Borneo 13 276
Sulawesi 4 6
Indo-China . 10 32
Peninsular
Philippines 11 52
New-Guinea 3 5
Moluccas 4 8

Source: Ashton (1982)

A particularly good example of Malaysia’s plant diversity has been provided by
Causens (1958). Causens reports on a complete enumeration of 63 hectares of
primary forest of Pangkor Island, Peninsular Malaysia. The study included large
trees only, over four feet in girth at breast height or above buttresses. The tract
contained 4,267 large trees; about 70 trees per hectare. With respect to
identification Causens has this to say:

Sixty two percent of the 4267 trees measured were of well known
species with monospecific Malay names, thirty one percent were
matched with reasonable certainty as the species, two percent
(76) could only be placed in their genus, four percent (164)
belonged .to three genera for which two species could not be
separated confidently in the records, and less than two percent
(67) remained unidentified.

(Causens 1958: p. 157).

The Pangkor Island tract contained 173 species of large trees. Of these, 41
species were represented only by single trees in the entire tract, 24 species
occurred only twice, and 14 species occurred three times. At the other extreme,
the tenth most frequent species (119 individuals) was distributed at less than four

Tea
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times per acre. As the acreage enumerated increased the total species count also
increased. Thus, 4.047 hectares (10 acres) revealed 57 species, 8.094 hectares
(20 acres) revealed 78 species, 20.235 hectares ( 50 acres) revealed 110 species,
24.282 hectares ( 60 acres) revealed 129 species, 32.376 hectares (80 acres)
revealed 143 species and the final 63 hectares (155 acres) revealed 173 species.
A second example, cited by Harrison (166:16), gives another indication of
botanical richness in the Malaysian forest. In about one hectare of lowland forest
near Kuala Lumpur, a count showed 5§59 mature trees of 227 different species.
The commonest of these species was represented by fewer than 40 individuals.

Low (1967) has reported an enumeration survey by the Malaysian Forest
Department in the subsistence zone' . The survey was done according to type of
forest. The classification of forest types is based on common species® found in the
particular area of survey. Table 7.4 gives the information about the trees and the |
species of the survey. These type characterisations serve only as an introduction
to the botanical richness and diversity of the reserve.

Table 7.4 Tree Species of Subsistence Zone for Three Forest Types.

Type of Forest Counted species No of large trees  Average trees

per acre
Kempas-kedondong -kelat 16 43 28.7
22 56 234
Kempas-Red Meranti 23 52 34.6
Red Meranti 19 ' 40 26.6
Average trees per acre 28.3

Source: Low (1967).

1A subsistence zone here is defined as that region around a settlement that is open to
exploitation and Is regarded as exploitable and familiar territory by at least some members
of the community. The limits of the zone may extend beyond one day's round trip from the
settlement if swidden field huts or temporary forest shelters are used for overnight stays
away from the village. The community in this survey refers to the Temuan Community in
Northern Selangor, Peninsular Malaysia. :

2 Kempas-Kedondong-Kelat forest is the forest that has common species of Kempas
(Koompassia malaccensis), Kedondong (Burseraceae - Canarium spp, Sanitiria spp) and
Kelat (Eugenia spp). Kempas-Red Meranti forest is rich in Kempas and Red Meranti
(Shorea leprosula). A similar classification was made by Wyatt-Smith (1964).
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In a study by Dunn (1975), he estimated that, in the three layered forest
dominated by Kempas, Kedondong and Kelat and Meranti tembaga, it is likely that
complete tree enumeration would produce counts in the range of 200-250 large
and small trees of perhaps 100-150 different species (and 75-100 genera) per
acre. According to Dunn, for the reserve as a whole, the species count for trees
stands above 500 and probably closer to 1000. Including all other plants, the
species total for this relatively small forest reserve probably stands between 2,000
and 3,000.

A characteristic of high diversity is the presence of relatively few individuals per
species per unit area. In tropical rainforest areas like Malaysia, there are many
species of plants, but not very many individuals of any single species. These
circumstances contrast with the low biotic diversity of deserts and lands at high
latitude or high altitude; under such conditions plants and animal species are few
but those species_that are present are represented by very large numbers of
individuals per unit area. The rarity or low density of conspecific trees is even
more prominent if we consider only trees with a dbh of 30 cm or greater. Studies
by Poore (1968) and Ho et al. (1987) at the Jangka Forest Reserve found that
each of the approximately 38% of the tree species reaching a dbh of 30 cm or
larger was represented by a single mature individual. Even the most common
species on the plots account for only a small percentage of the total number of
trees ( Primack and Hall, 1991).

7.2. Timber Species® Utilisation

Implicit in the richness and diversity of timber tree in the Malaysia forest, however,
are problems in the utilisation of such varied species. Of the very large number of
tree species, only a few are acceptable to the timber trade. Some species are in

high demand, while others are merely accepted.

According to Whitmore (1984), of 890 species which reach harvestable size in

Peninsular Malaysia, only 402 species are considered commercial, but even at the

3 Botanical names fql_' all timber species mentioned in this chapter are listed in Appendix 4.
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peak of timber exporting from Peninsular Malaysia, less than half (30 species and
species groups) were exported in significant quantities. Similar figures for
commercial species were reported by Ng et al., (1990), according to them of the
2,830 tree species in Peninsular Malaysia, 677 species, or about 20%, reach
timber size (40 cm dbh or larger), and 402 of these have been listed as
commercial species and graded into 53 timber groups and 4 main timber class. In
Sabah, Bufgess (1966) listed 400 tree species in 233 genera and 47 families as
timber species; of these, about 150 species are currently being exploited
commercially. Numerous non-commercial species have not been harvested and
utilised.

The popular timber species that have dominated the market are confined to a few
species of the dipterocarp family, such as meranti, keruing and kapur, and they
are sold under individual timber names. Some other timber species, which may
not have the volume of popular species, are commercially less accepted and
usually marketed as timber groups, such as red woods or mixed hardwood. In the
early 80's, an effort was made by the Forest Research Institute, Forestry
Department and Malaysian Timber Industry Board to identify and list under-utilised
or commercially less-accepted timber species as a means to promote their
subsequent utilisation. A total of 58 l-ess-knownxtimber species were found to have
a quality that is sufficiently large to justify their promotion. Out of 58 species, 25
species ére already included in the Malaysian Grading Rules as commercial
timbers. The increase in the number of acceptable species is encouraging, but it is
certainly not enough as evidenced by the fact that more than 800 species are
capable of producing timber in Peninsular Malaysia. Utilisation of lesser-known

timber species is discussed further in the following section.

A list of commercial timber was first presented by Foxworthy (1922). Some 50
timber species were included in the list. When the Peninsular Malaysia Grading
Rules were first established in 1949, 47 timber species were listed as commercially
available. The number of timber species listed increased to 53 in 1968 and since
1984 to 100, to reflect the prevailing market and utilisation situation.
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Naturally, over time, a scale of preference in timber utilisation has developed. The
utilisation of Malaysian timber species (resources) rises through the scale of
traditional use, commercial use of a few species, and intensive use of many
species. As timber resources become scarcer, however, and the real price of
prime species rise, the lesser- known species (LKS) and the small price logs gain
wider acceptance and thus graduate into the marketable group. ‘

In Peninsular Malaysia, logging for timber in the 19" century was focused almost
entirely on one particular heavy hardwdod, Cengal, a naturally durable heavy
hardwood resistant to fungus and termite attack. In the first two decades of the
20™ century the \demand was still centred on the heavy hardwoods, including,
- Merbau, Resak, Giam and Balau (Wyatt-Smith, 1959). Even up to 1938, efforts at
silviculture mainly concentrated on regenerating the heavy hardwoods at the
expense even of the Meranti, which were counted as weeds; Attention focused on
medium heavy hardwood and light heavy hardwood only after the severe
depression of the1930’s, when both local and domestic market expanded.

The marketing practice today and technological advances such as timber
preservation, saw-blade improvement and kiln-drying have led to new species
being acceptablé to the market. Use of wood preservatives to improve the
property of tropical timber is one of the most important factors that has led to the
greater marketability of species. For example, in Peninsular Malaysia, untreatgd
Keruing could last only for two years in contact with the ground but it lasts for
twenty years when pressure treated. As certain non-naturally durable species,
when so treated, have a considerably longer life than the naturally durable ones,
the demand for the latter declined, the more so since they were also extremely
difficult to treat. Thus the 1:2 ratio of durable hardwood to non-durable declined
progressively to 1:12 by 1955 and by 1969 the heavy hardwoods’ advantage in
terms of strength and durability had been nullified by advances in timber
preservation. The non-naturally durable timbers had also proved to be satisfactory
for structural end usage in temperate climates (Wyatt-Smith, 1959; Mok, 1\969).
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Acceptance and utilisation of timbers were mainly dependent upon traditional
standards. For example, more than two decades ago, chengal and balau were the
mainstays of heavy construction work and railway sleepers and no other species
were accepted. Timber was sold by names, which were already well known, and
the utilisation of these species was never in doubt. What was not known was
simply not utilised. The marketing of timbers based on this system did not allow
for any expansion, nor-for the introduction of a new species into the market. Any
attempt to promote a new species would be looked upon with suspicion and
distrust. As a result, there was a great deal of wastage during logging. Only trees
with a market value were taken and lesser-known species were either rejected or
sold as low grade wood. To break the market dominance of popular timber
species, the government has taken action to promote the utilisation of other
species by classifying the timber.species according to suitability of use. This
approach has divided timber into seven classes of utilisation; timber suitable for
construction, timber suitable for panelling and partitioning, timber suitable for
fumiture, timber_suitable_ for flooring, timber suitable for veneers and plywood,
timber suitable for railway sleepers, timber suitable for poles and timber suitable
for boxes and pallets.

7.2.1. Utilisation of Lesser-known Species (LKS).

One of the crucial questions in tropical forest management today is the future of
lesser-known species (LKS). LKS are defined as commercially less accepted
. species left in the forest after logging operations (Yeom, 1984). Hanson (1983) .
defines an LKS as a species that is not being put to best advantage. Hundreds of
potentially valuable trees are left behind-often simply to be burnt-in forest clearing
operations like logging, agricultural coriversion and dam building. Little is known at
present about their possible end-uses, or even their physical properties.

Forestry Department Statistics (Forestry Department, 1992), indicate that the
average volume of logs harvested per hectare from 1971 to 1978 was 24 m%ha,
while that from 1979 to 1990 was 45 m*ha. The increase in log volume per
hectare harvested was attributed to the increased utilisation of timber species,
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especially the commercially-less accepted species or under utilised species. It was
reported in a study of the timber consumption pattern in Peninsular Malaysia 1983
- 1987, that the most common under-utilised timbers used for various local end
uses were mixed light hardwoods and mixed medium hardwoods. Most of these
timbers were used by the construction sector for temporary structure link
scaffolding, form-work and other applications in low cost housing schemes. It was
estimated that the total gross volume of under utilised timber for trees having a
diameter greater than 30cm dbh 440 million m* amounted to 50 percent of all the

timber available.

According to Yeom (1984), it has to be stressed that fuller utilisation of under
utilised timber species and the LKS for Malaysia is possible in the case of
Peninsular Malaysia only because of the presence of a well-developed log
processing industry, coupled with a relatively sizeable local market. The situation is
quite different with Sabah and Sarawak, where domestic consumption is small and
forest industries are not well developed. Table 7.5 and its related figure show this.
Peninsular Malaysia which has a more developed processing industry, has
produced more LKS compared to Sabah and Sarawak. Similarly, Sabah, which
developed its processing industries in the late 1980s, has shown an increase in

percentage production of LKS.

Table 7.5 Percentage Production of LKS, Malaysia, 1980-1991.

Year Sabah  Sarawak PM

80 4.61 4.07 27.65
81 3.15 6.10 29.41
82 5.59 4.38 25.91
83 2.69 6.41 20.28
84 4.77 5.07 27.37
85 5.17 5.79 18.18
86 4.94 6.31 19.41
87 9.20 4.05 20.49
88 11.16 3.78 25.67
89 11.78 3.12 30.70
90 11.12 3.29 20.71
91 13.16 2.66 24.36
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Table 7.6 explains further the behaviour of production of LKS for Peninsular
Malaysia. The production of LKS has declined since Peninsular Malaysia imposed
the export restriction policy on logs. The production of LKS reached the lowest
point when the total log ban was imposed on all sizes of log from Peninsular
Malaysia. In 1980 the total production of LKS was 2.882 million m® and in 1985 it
reduced to only 1.336 million m®. The decline was only short term; production
increased in the following year and reached over three million m® in 1991. The
Table 7.6 and its related graph also show that the production of LKS declined
slightly when the government started imposing export taxes on sawnwood and
plywood in 1990. These changes could be due to the availability of a lot of higher
quality timber from well known timber species for the domestic market, which
caused the demand for LKS decline. The graph also shows that there is a close
relationship between production of LKS and its percentage of total production. The
share of LKS is at its highest when the total production is at its peak and the share
is at its lowest when production is at the lowest. This indicates that the variation in
production is related to the extraction of LKS; if the timber is in demand, more LKS
will be harvested. This also indicates that the primary species cannot meet the
market demand, leading to reliance on LKS species.

Table 7. 6 Production of Lesser-known Species of Peninsular Malaysia (‘000 ma).

year production
total lks  Iks/total (%) Production of LKS
1980 10424 2882 27.65%
1981 9672 2845 29.41% 4000 T 35.00%
1982 9774 2532 25.91% 3500 + 30.00%

1983 10175 2063 20.28%

& 3000 25.00%
1984 | 9371 2565  27.37% = 2500 | :
1985 | 7348 1336  18.18% 8 o B RO
1986 | 7820 1520  19.41% S 1500 15.00%
1987 | 9358 1917  20.49% g | 10.00%
1988 | 11129 2857  25.67% gl f55a2
1989 | 12082 3709  30.70% o '

1990 11281 2336 20.71% Y 0.00%

1991 10638 2591 24.36%
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The importance of the home market in the utilisation of the LKS in the situation
of dwindling forest resources and a well developed timber industry is further
illustrated by the experience in Peninsular Malaysia. Here, there are 38
plywood/veneer mills and 644 sawmills processing logs, both for export and local
consumption, an expanding domestic market. Although there are local shortages
of logs, supplies are generally adequate. However it was projected that shortage
will be experienced towards the end of 1999 (Yeom, 1984). According to him
Peninsular Malaysia was beginning to bypass the utilisation problem of the LKS in
the late 1970s: choice species are exported while LKS are mainly sold in the home
market. This development is well illustrated by examining the log intake of sawmills
and plywood mills in Trengganu, one of the east coast states in Peninsular

Malaysia.

Table 7.7 Log Intake of Sawmills and Plywood Mills in Trengganu, 1977-1981.

Year Total log intake  other light hardwood
(thousands of cubic metres)
1977 1708 84 (4.9%)
1978 1622 . 135 (8.9%)
1979 1912 217 (11.3%)
1980 1892 259 (13.7%)
1981 1738 222 (12.8%)

Source: Yeom (1984).

Timber species here have been classified into three main hardwood groups:
heavy, medium and light hardwood. Species in each group are enumerated.
However with declining forest resources forecasted, an increasing volume of other
light hardwoods is now being used, consisting of a mixture of LKS of unidentified
species. As shown in Table 7.7, the utilisation of this group more than doubled
during the five year period between 1977 to 1981. This increase was entirely the
result of the increased use of LKS. In 1982, it was estimated that the LKS
accounted for about 12.5 percent of the total log intake of sawmills in Peninsular
Malaysia. Seng and Choon (1994) give a higher percentage of LKS species
utilised for plywood and sawmill in Peninsular Malaysia. The log intake for plywood
was 37.14 percent in 1981 but decreased to 32.17 per cent in 1985. However, log
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intake from sawmills increased from 20.96 per cent in 1981 to 29.89 per cent in
1985 (Table 7.8).

Table 7.8 Percentage Intake of LKS by Plywood mills and Sawmills for
Peninsular Malaysia, 1981 -1985.

Year Plymills Sawmills
1981 37.14 20.96
1982 34.25 25.97
1983 34.54 28.29
1984 33.90 28.79
1985 32.17 29.89

Source: Seng and Choon (1994).

The prospects are now increasingly favourable for the utilisation of the LKS in
their disintegrated form as chips and particles. Table 7.9 shows that the wood-chip
trade is a large and growing market. Total world exports amounted to more than 17
milion m®in 1981 and more than doubled to more than 34 million m® in 1995, but
most of these were from and to developed countries and involved only softwood
chips (FAO, 1983). Export of tropical wood chips in Malaysia began in the 1960s
with chips from old rubber trees, dipterocarp mill residues and mangroves to meet
the requirements of the pulp industry in Japan. Exports declined in 1980s due to
an increase in local consumption. However, they increased in the 1990s as more
production came from the Sabah and Sarawak region.

Table 7.9 Exports of Woodchips (‘000 m?)

Region year

1971 1981 1989 1991 1094 1995
World 5774 17469 24424 27735 30575 37021
Malaysia 612 531 60 21 34 76
ASEAN 613 531 852 694 737 846

Source: FAO ( 1997).

The demand for LKS also comes from the production of fibreboard. The world
production of fibreboard has increased over time from over 4 milion m® in 1971 to
20 million m® in 1995. Similar expansion of production also happened in the
ASEAN region. In 1994 and 1995 Malaysia produced more than 200,000 m°®, most
of this being exported (Table 7.10).
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Table 7.10 Production and Export of Fibreboard (‘000 m? )

1961 1970 1980 1990 1992 1993 1994 1995

World

Production 4674 14021 16961 20215 18054 19131 19951 20375
Export 857 2062 2312 3488 4004 4408 5301 5922
ASEAN '
Production 12 69 98 167 269 410 563 514
Export 1 4 16 8 122 219 291 357
Malaysia

Production na na 200 260
Export na 0.2 na na 31 95 186 251
Source:FAO (1997).

The discussion on timber species utilisation above indicates that without fully
developed wood based industries, the preseht economic development and timber
market conditions are not conducive to the utilisation of the LKS, especially in the
following cases; agri-conversion and related devélopment of forested land,
inundation of forested land due to construction of dams, conversion of natural
forest into forest plantation and low logging out-turn. Undoubtedly, it is in the first
three cases above that wastage is most serious. Where forests are being clear
felled for agricultural and forest plantation development, the LKS and all other
vegetation are burnt for site preparation. In Sabah and Sarawak, thousands of
hectares of forest wén‘é-cleared annually for the cultivation of crops during the

1970s and 80s, and this trend continues at present and is expected to continue in

the future.

Other than the state of industry and economic development described above, the
following section analyses and discusses how market factors and policy influence

the utilisation of these timber species.

Chapter 7 163



7.3. Efficiency Use of Malaysian Timber Species.

Efficient use of wood resources is one of the main issues in the forest literature.

Most of the discussion on efficiency (see for example Gillis, 1988b; Vincent, 1992

and Barbier et al., 1995) and the analysis in Chapter 6 of this study are focused at

the industry level. Less efficient industry, would use more timber per unit of
product. As argued in previous chapter the effect on forest harvest would be that

more would be needed from the forest; however, the discussion did not mention

the behaviour of harvest at the forest level. No attempt was made to investigate

this issue. This section will fill this gap.

Forest surveys in Peninsular Malaysia have shown that the average tonnage of
utilisable timber above 6” d.b.h is about 200 tons per hectare. However, the actual
tonnage of timber extracted is about 30 to 50 tons per hectare (Anon, 1973). The
actual amount of timber extracted per hectare of logging area is defined as harvest
intensity. Harvest intensity was discussed in an earlier chapter with relation to
deforestation. Harvest intensity indicates the efficiency of used of timber at forest
level, a decrease in harvest intensity means a waste of timber; either it is left on
the ground or the tree is left uncut.

Where there is a high diversity of timber species, analysis of efficiency using
aggregate harvest is less appropriate, because different species have their own
market demand and supply. Thus, at forest level, efficiency can be analysed for
different timber species available. The harvest intensity is postulated to be a
function of price and area harvest. The functional relationship is:

yi=f(p;, A) ‘ (7.1)

dyifopi >0 , dy/oA <0

where y; is harvest intensity for species i, p;is price for species /, and A is the total
area of harvest. The estimating equation is:
Y& bor+bip; + baA (7.2)

Chapter 7 ‘ 164



The coefficients by; and by; measure the harvest intensity of species i with respect
to change in variables p; and A respectively. by, is expected to have a positive
relationship with harvest intensity; increase in price would increase the harvest
intensity, which is to say that more less valuable timber of the primary species
would be taken out of the forest to the market and more LKS species also would
be harvested. by is expected to have a negative relationship; increase in area
harvest would reduce | harvest intensity. A similar argument applies to the effect of
area change on intensity of harvest, as the production relationship analysed in
Chapter 5, that the loggers will harvest less per unit area of logging for more log
area available. As the area increases, the loggers will be more selective; less
valuable timber will be left on the ground and lesser-known species will be uncut.

7.3.1 Efficiency Analysis

In this particular analysis, the country is divided into three regions; Peninsular
Malaysia, Sabah and Sarawak. This is done because of different timber species
produced and differences in data availability between Peninsular Malaysia, Sabah
and Sarawak. The data for analysis cover the period 1970 to 1991 for Peninsular
Malaysia and Sarawak, and 1980 to 1991 for Sabah. The prices of timber species
for Peninsular Malaysia are the average domestic prices; for Sabah and Sarawak,
the prices used are FOB prices. The prices of lesser-known species for Sabah
and Sarawak are not available; thus, no estimation could be made for this group.

The relationship was estimated using OLS estimation. The resuits of the analysis
are shown in Table 7.11. The results in Table 7.11 show that price and area
variables have the expected sign, and most of these variables are significant at the
one per cent level. Price has a positive relationship, which is to say that a greater
volume of a particular species will be harvested as the price increases. Area has
a negative relationship, indicating that an increased area of harvest would reduce
harvest intensity. That indicates that producers seem to be more selective, in terms -

of either the value of log or type of timber species.
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Table 7.11 Harvest Intensity Relationship

Peninsular Malaysia
Heavy hardwood

yoa= 1552 + 2145*10%ppa - 2.25*10°A
, (4965 (2318 (-4.182)**
R?(Adj)=0.680  d-w=1.279  F=22.28***

Yeon= 0.570 + 1.149*10° pcen - 1.32°10°A

. (3589 (3563 (-2.891)*
R?(Ad]) =0.795 d-w = 1.393 F=39.72***
Vake= 0.302 4= 1.177*10%pye + 9.958*107 A

, . (0:850) (0.430) (1.207)
R?(Adj)=0.035 = d-w=1555 F=1.366

Medium Hardwood

Vkem =1749  +  1.227*10%peem - 4.53*10°A

(1.992) (3.127)** (-3.069)***
R?(Adj)= 0.683 - d-w=1.930 F=22.50"**
Vkw = 5.088 - 82010 prap - 2.30" 10° A
, (4370 (-1.040) (-0.211)
R? (Adj) =-0.044  d-w=1.566 F=0.576
Ymks= 2.109  +  1.128"10%pmys - 5.66*10° A
\ (2.599)*** (2.913)** (-3.238)***
R?(Adj)=0.530  d-w=0.800 F=12.271""*
Light Hardwood
Yiners = 1.568 +  9.097*10%Pmers -  2.45*10°A
(7.670)*** (1.845)" (-4.949)***
R? (Adj) = 0.625  d-w=1.456 F = 17.669**
ym =15.185  + 1.445*10%pm -  279"10°A
(17.279)*** (3.906)** (-13.903)**
R? (Adj) =0.906  d-w=2.159 F=96.969™
Yiks = 7.551 + 4.918*10%py. -  250"10°A
(2.953)*** (2.942)** (-5.593)"**
R?(Adj)=0.702  dw=1.910 F= 24.505***
Yks= 7.720 + 8.146*10°pys - 3.29*10°A
(2.695)*** (4.313)*** (-6.831)**
R? (Adj) =0.764 d-w=1.883 F=33.312"*
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Table 7.10 continue

Sarawak
ysa= 0.493 +  2796*10%pss- 8.210*10° A
(1.609) (5.347)*** (-3.595)**
R%Adj)=0.773  d-w=2.389 F=19.768***
ya=10.029 + 2715*10°py - 3.08*107A
(9.385)*** (1.379) (-5.549)** -
R%(Ad)) = 0.917 d-w=2.350 F=61.457"*
yk= 1.667 + 5.234*10%pk -  4.96*10° A
(9.049)*  (3.070) (-10.910)***
R®(Adj) = 0.919 d-w = 1.458 F=63.52***

2.592*10° peem - 1.57*10° A

ykem=o.875 +
(2.475) (0.625) ' (~1.225)
R*(Ad)) = 0.086 d-w= 1.534 F=1.515
ym= 13.014 + 0.117 P - 3.960*10° A
(2.137)* (2.008)* (-1.984)*
R’(Adj) = 0.188  d-w=2.438 F=2.156
Sabah
Yar= 8564 + 3.320'10°pa - 2.28"10°A
(3.760)**  (0.712) (5.406)"**
R%(Adj)=0.788  d-w=2.024 =21.505**
ymev=-119 + 1.09310°pren, - 4.52*107A
(-0.808) (3.274)** (-1.210)
R%(Adj) = 0.703 d-w= 1.609 F=14.031***
ys = 32330 - 1570*10%p, - 5.01"10%A
(7.498) (-1.093) (-6.562)**
R*Adj) =0.789  d-w=1.389 F=21.549**
Yue = 19857 - 1.180°10%p,. - B3.26'10%A
(7.847)***  (-1.495) (-6.264)***
R%(Ad)) = 0.772 d-w=1.955 F=19.652"**
ys = 7917 + 3207*10%p, - 1.73*10%A
(6.481)**  (0.728) (-7.115)*
R? (Adj) =0.821  d-w=2.181 F=26.222""*

Notes:

bal=Balau, cen=Cengal, kem=Kempas, kap=Kapur, mer=Meranti, rm=Red Meranti
sal=Salanggan, al=Alan Bunga, jk=Jongkong, ws=White Saraya, rs=Red Saraya, ys
=Yellow Saraya,hlks= LKS of heavy hardwood, mlks=LKS of medium hardwood, liks= LKS
of light hardwood and lks=lesser-known species which defined as total of hiks,mlks and llks.

Figures in parenthesis are t-statistics. One, two and three asterisks indicate significance at
10, 5and 1 percent level respectively.

~a
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Table 7.12 gives the elasticity of harvest intensity with respect to price and
concession area. The figures show that except for LKS of light hardwood, all the
elasticities with respect to price and area are inelastic.

Table 7.12 Elasticity of Species Harvest Intensity for Peninsular Malaysia®

Species Price Area
Balau 0.340 -0.515
Cengal 0.652 -0.809
hiks 0.217 0.391
Kruing -0.344 -0.164
Kempas 0.810 -0.667
miks 0.259 -0.310
Mersawa 0.180 -0.735
Red meranti 0.262 -0.839
liks 1.275 -1.226
lks 1.000 -1.370 o
Note:

# The elasticity calculated is only for Peninsular Malaysia, which is the region that gives
the figure for comparison between group and species.

These results suggest that increase in price or reduction in concession area will
give the highest effect on LKS of light hardwood. At least for Peninsular Malaysia,
these results also suggest that LKS of light hardwood are the most inefficiently
utilised, compared to others, when the market restriction policy on forest products
is implemented. Given that a high proportion of Malaysian timber species are light
hardwoods, and these species dominate concession areas (Whitmore, 1995), the
LKS of light hardwood are the most likely under utilised or unused. Therefore the
results also suggest that the government restriction policy on timber products to
promote downstream industries will cause the government objective to promote

species utilisation or less value timber will not be successful.

7.4 Timber Species Utilisation versus Conservation.

Plants are an important part of biodiversity that bind the interaction of ecosystem.
The effect on the ecosystem ditfers widely between plant species because of great
differences in their characteristics. Some species have a much greater influence

Tk
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on the ecosystem than the others. Plants are the basis of most terrestrial
ecosystems; most animals, including humans, depend on them as sources of food.
Worldwide, tens of thousands of species of higher plants, and several hundred
species of lower plants, provide a host of other products for human use, including
fuel, fibres, oils and medicine. In the tropics alone. 25,000-30,000 sbecies are
estimated to be in use (Heywood, 1992,1993), and up to 25,000 species have
been employed in traditional medicines. Collectively, plants also provide many
valuable ecological services, such as protecting watersheds, improving soils,
moderating climate, cycling nutrients, and providing habitat for animals. These
plant species are unevenly distributed between the continents. The largest
numbers are in Latin America, followed by Asia, Africa, North America, Australia
and Europe (Table 7.13). '

Table 7.13 Distribution of World Plant Species

Continent Species
Latin America 85,000
Africa 40,000-45,000
Asia 50,000
Australia . 15,000
North America 17,000
Europe - 12,500

Source: Jeffries (1997).

It is well recognised that plant life throughout the world, and especially in the
tropics, is under serious threat as habitats are destroyed or modified. Many parts in
the tropics are likely to lose their forest through this procesé. The !oss of these
forest will inevitably result in extinction of plant species. Table 7.14 shows the
status of threatened plant species in the world esiimated by Reid and Miller (1989).
It can be seen that 384 species have disappeared since 1600, 3325 are
endangered, 3022 are vulnerable, 6749 are rare and 5598 are indeterminate,
which gives a total of 19,078 threatened species. The classification is based on
IUCN categories of threat. Raven (1987) has estimated that as many as 60000
vascular plant species (about 25% of the world’s vascular plant flora) could either
become extinct or have their populations seriously reduced by 2050 if the present
trends. continue. According to an analysis of tropical floras by Myers (1988),
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approximately 17,000 vascular plants (7.5 per cent of the earth’s vascular plant
species) could become extinct in just ten critical areas, or ‘hotspots,’ (Table 7.15),
covering 0.2% of the earth’s land surface.

Table 7.14. Status of Threatened* Plants Species

Extinct (post- Endangered Vulnerable Rare Indeterminate Total
1600)
384 3325 3022 6749 5598 19078

Source. Reid and Miller (1989).

* The classification is based on IUCN categories of threat :

Extinct (Ex): Species not definitely located in the wild during the past 50 years.

Endangered (E): Taxa (species and sub-species) in danger of extinction and whose survival
is unlikely if the causal factors continue operating. Included are taxa whose numbers have
been reduced to a critical level or whose habitats have been so drastically reduced that they
are deemed to be in immediate danger of extinction. Also included are taxa that are
possibly already extinct but have definitely been seen in the wild in the past 50 years.
Vulnerable (V): Taxa believed likely to move into the ‘Endangered’ category in the near
future if the causal factors continue operating. Included are taxa of which most or all the
populations are decreasing because of over-exploitation, extensive destruction of habitat,
or other environmental disturbance; taxa with populations that have been seriously depleted
and whose ultimate security has not yet been assured; and taxa with populations that are
still abundant but are under threat from severe adverse factors throughout their range.

Rare ( R ): Taxa with small world populations that are at present ‘Endangered’ or
‘Vulnerable’ but are at risk. N.B. in practice, the ‘Endangered’ and ‘Vulnerable’ categories
may include, temporarily, taxa whose populations are beginning to recover as a result of
remedial action, but whose recovery is insufficient to justify their transfer to another
category. These taxa are usually localised within restricted geographical areas or habitats
or are thinly scattered over a more extensive range.

Indeterminate ( I ): Taxa known to be ‘Endangered’ , ‘Vulnerable’, or ‘Rare’ but where there
is not enough information to say which of the three categories is appropriate.
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Table 7.15 Hotspot Areas

Region Areas with tropical forests Areas without tropical forests
Africa Eastern Arc Forests of Cape Floristic Province of
Tanzania South Africa.
Madagascar

Southwestern Ivory Coast
Australia Queensland Southwestern Australia
Indian subcontinent Southwestern Sri Lanka Eastern Himalaya

. Western Ghats of India

North America California Floristic province
Pacific Ocean lslands Hawaii /

New C_:aledonia ‘
South America Atlantic Coast of Brazil Central Chile

Colombian Choco
Upland of Western Amazonia
Western Equador
Southeast Asia (Malesia) Northern Borneo
Peninsular Malaysia

Philippines

Sources: Myers (1988, 1990).

Note: Results of the 1996-1998 hotspots reanalysis (Mittermeier et al., 2000) have idt_aqtified
'25 hotspots area. Sixteen of these are either the same as or incorporate the original
18 hotspots identified by Myers (1988,1990).

Just how many species are at risk is a matter of some debate within scientific
circles (Whitmore and Sayer 1992) and depends on predictions of the extent of
habitat destruction, particularly in primary forests, and how many individual species

may be able to survive in fragmented, modified, or secondary forest.
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The objective of this section is to answer the question, does increased species
utilisation effect plant species diversity? In this aspect it is necessary to draw a
distinction between forest degradation and deforestation. According to Bruenig
(1985), degradation as a result of logging will lead to a deterioration of timber
species but is most unlikely to lead to extinction except perhaps in very large
scale, rigorous exploitation. Substantial impact from selective logging is restricted
generally to the shift of densities, and the threat of extinction of a few, particularly
vulnerable species arises only locally. Deforestation, by contrast, will be the partial
or total disappearance of all the forest species, depending on the size, patterns
and condition of the deforested area and the environmental changes that results
from forest clearing. Species extinction is an inevitable corollary of deforestation
(Bee, 1993).

Bruenig (1996) reported that experimental co.mparison of tree-species richness in
20 1-ha research plots in Liberia between primeval natural forest and modified
selection-harvested forests with and without silvicultural manipulation has shown
that 15-20 years after intervention no statistically significant differences in tree-
species richness and spectra exists between them. The dominance diversity
shifted slightly but remained within the range of natural variation. In Sarawak,
Sabal Forest Reserve, selective logging in Mixed Dipterocarp forest and Karangas
forest has not reduced but more likely increased species richness in a forest
(Bruenig et al., 1995)

The effect of logging on tree species diversity and corhposition in tropical forest
has also been reported by Chua et al. (1998), Manokaran (1998) and Cannon et
al. (1998). According to these studies, the immediate effect of loggiﬁg is to reduce
both tree density and tree diversity. Chua and Manokaran indicated that, after 35
years of logging; for tree sizes of 10cm dbh and abové, logged forest has a higher
tree density than the unlogged forest (Table 7.16). Cannon et al. also shows that,
even 8 years after logging, the tree denéity in logged sites approached that of
unlogged forest. \
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Table 7.16 Comparison of Tree Density of Logged and Unlogged, Pasoh Forest Reserve.

Study logged Unlogged
Manokaran 742.5 514.8
Chua et al. 709 ) 579.2

With regard to species diversity, Manokaran and Cannon reported that logged
forest has a higher species diversity than unlogged forest. Table 7.17. shows the
results from Manokaran’s study. Chua et al., however, reported a decrease in
species diversity. Their study indicated that the logged forest contained only 60.8%
of the plant diversity of the unlogged forest, 40 years after logging.

Table 7.17 Number of Families, Genera and Species of Trees of 10 cm Diameter and’
Larger in Primary and Regenerating Lowland Dipterocarp Forest at Pasoh

Primary® * Regenerating
Families 44.5 47
Genera (1 29 148
Species 256.8 330

a. The figures are means of 4x2 ha sample plots.

What is interesting in the results from Chua et al., however, is the effect of logging
on 'individual species or groups of species. The greatest difference in the
percentage of diversity between logged and unlogged forest was found in the
commercial and low conservation priority category and rare species category.
Commercial species were more diverse in the logged forest, while rare species
Were more diverse in the unlogged forest. Although the logged forest had a
greater number of individuals compared to the unlogged forest, it contained only
71 per cent of the rare species found in the unlogged forest. This finding shows
that, though Chua’s results differ from those of Manokaran (1998) and Cannon et
al. (1998) in terms of species diversity, they agree on the tree species composition.
All studies indicated that logged forest is dominated by commercial species of
dipterocarp.
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Another important point reported by Chua et al. is the effect on the diversity of
endemic species The logged forest had only half the diversity of the unlogged
forest. The families that recorded the greatest change in the composition of
endemic tree species were Euphorbiaceae and Myrtaceae. Only two of the seven
species of Euphorbiaceae and seven of the eleven species of Myrtaceae found in
the unlogged forest occurred in logged forest. Although nothing is known of the
species diversity of the forest prior to logging, the reduction in the dive'rsity of
endemic species indicates that changes had occurred during the 40 years after
logging which significantly affected the diversity of endemic species. The results
however do not indicate that either the species loss is only a local loss or
extinction. This may be only a local loss. Studies by IUCN (1988 and following
issues) have confirmed practical field experience that species extinction by timber
harvesting alone is unlikely to happen beyond rare and localised events. These
results have important implications for the conservation of plant diversity in
managed forests in Malaysia. The results imply that Malaysia needs a totally
protected core area for the conservatlon of plant species. Currently Peninsular
Malaysia has 12 per cent of remaining forest area protected.

An increase in species utilisation and an increase in harvest intensity would
undoubtedly modify the forest structure and also reduce both tree density and tree
diversity. Given, promotion of timber species utilisation as an issue within the
scope of regenerating forest then the above argument suggests that promotion of
species utilisation is not a threat to plant species loss. According to Ewel and
Conde (1980), many species can be lost by mismanagement of forest resources
(such as girdling and poisoning remnant trees) but not by species harvested, more
than that the species harvested are probably the least likely to disappear. Another
important point on sound forest management is that, even the loss of timber
species is most unlikely by an increase species utilisation, but the current practice
of selective logging where the best individuals of the current commercial species;
trees with sound boles and good form are selectively harvested in preference to
individuals with undesirable characteristics, will lead to genetic erosion. The
logging practice leaves only undesirable, smaller and genetically inferior individuals
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in the residual stand to provide seeds for the next crop (Blanche, 1978; Ewel and
Conde, 1980). '

7.5. Species Harvest and Deforestation

The forest cover estimation in Chapter 5 used total forest harvest as an
explanatory variable. The total forest harvest is an aggregation of various timber
species, prime species and lesser-known species. The volume of these species
determines the total volume of total harvest. Thus, it is possible to estimate the
forest cover using prime species volume or LKS volume as a proxy for total
harvest. This section investigates the relationship of forest cover particularly with
respect to species harvest. The relationship is similar to the analysis in Chapter 5,
except the harvest and intensity variables are replaced with the quantity of a
particular species or group of species and its harvest intensity. An alternative form

of forest cover relationship, therefore, would be specified as follows:

MFOREST = f ( MHQ, INT;, AGP, RU!) (7.3)
d MFOREST/d MHQ; < 0 , d MFOREST/J INT; >0,
o MFOREST/d AGP <0 3 MFOREST/d RUI < 0.

where MFOREST = Malaysia forest cover ‘
MHQ;= Total harvest of particular species or group of species i.
INT;= Harvest Intensity of species i or group of species.

AGP = Agriculture Productivity and

RUI = Rural Population Intensity.

. Alternative forms of the forest cover equation were estimated to determine whether
the species harvest and intensity would offer any additional explanatory
relationship. We would expect the results to have a similar direction to the results
in Chapter 5 but with different magnitude. Increase in species harvest will reduce

the forest cover and increased intensity will increase the forest cover.
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In estimation, the writer was faced with the problem of choosing which species can
be used as a proxy for the relationship. With a wide range of species, it was
decided to analyse using four groups of species as proxy variables. The first
variable is a group of prime species® (CPS) pro;iuced in all three regions of
Malaysia; Peninsular Malaysia, Sabah and Sarawak; the second variable is total
prime species (T PS)°, the third variable is the total of lesser-known species’ (LKS)
and the fourth variable is a group of the most abundant commercial prime
species8 (ABS) produced in all three regions, Peninsular Malaysia, Sabah and
Sarawak. The most abundant species here were defined based on production
reaching one million cubic metres per year. The estimated equations of these
relationships are as in Table 7.18 '

Table 7.18 Forest Cover Relationship Using Species Harvest; 1980-1990.

MFOREST =37722.05 + 0.330MHQuks - 124.94INTi«s

(10.00)***  (1.584) (-0.860)
+ 0564AGP -  1.81*10°RUI
(1.334) (-3.895)"*
R*(Adj) =0.728 DW =1.501 F=8.347"**
MFOREST =38991.63 + 0.120MHQqps - 45.43INTtps
(8.005)*** (1.468) (-1.677)
+ 0.615AGP - 1.81*10°RUI
(1.381) (-3.147)**
R(Adj))=0.690 DW =1.098 F=7.107**
MFOREST =36807.08 + 0.148MHQcps - 174.2INTcps
(8.877)*** (0.418) (-1.270)
+ 0.583AGP - 1.73*10°RUI
(1.263) (-3.383)**
R?(Adj)=0.664 DW =0.981 F=6.529**
MFOREST =36579.38 + 0.108MHQass - 51.54INTass
(9.304)*** (1.032) (-1.535)
+ 0583AGP -  1.78*10° RUI ~
(1.431) (-3.248)*
R*(Adj)=0.666  DW = 1.059 F=6.472**

Notes: Figures in parenthesis are t-statistics. One, two and three asterisks indicate
significance at 10, 5 and 1 percent level respectively '

5 The species are Kapur and Keruing

® The total species that has been consistently recorded for a period of analysis (1980-1991).
7 Total log production minus total production of prime species (TPS).

8 The species are Meranti, Kapur, Keruing, Alan Bunga and Selangan for Serawak, Seraya,
Kapur,Keruing and Selangan for Sabah, and Meranti, Keruing, Kapur, Balau and Kempas
for Peninsular Malaysia.
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The results show that, except for rural population intensity, none of the variables
give the same direction as in the forest cover relationship in Chapter 5. Rural
population intensity is the most significant.

Though the results are not consistent with the analysis in Chapter 5, the
relationships of all equations provide important results. The forest cover
relationship with all group of species and intensity of respective species are in the
same direction and produced similar results, in terms of explanatory power
(R¥(Adj)) and also the coefficient of variables. The different results produced in
Chapter 5 could be due to the different data available for analysis. Due to lack of
data from Sabah, the analysis used only the data for the period 1980 to 1990.
An investigation using the same period of data for aggregation analysis shows that
the results are similar to the results produced using species analysis. The
estimation result for this relationship is shown in Table 7.19.

Table 7.19 Forest Cover Relationship Using Total Forest Harvest, 1980-1990.

MFOREST =39613.60 + 0.105MHQ - 32.84INT
(9.097)** (1.987)* (-1.525)
+ 0.605AGP -  1.94*10°RUI
(1.431) (-3.724)**
R?(Adj)=0.720 DWW =1.236 F= 8.072***

Notes: Figures in parenthesis are t-statistics. One and three asterisks indicate significance
at 10 and 1 percent level respectively.

This result implies that, given the volume of harvest and the intensity of harvest
for a particular species or group of species i as specified in this analysis, we can
estimate the forest cover for Malaysia without the need for the total volume of
forest harvest. This alternative relationship might have an advantage over the
conventional estimation of forest cover because data on prime species, for
example, are likely to be more reliable than data on the total production of all

timber species.
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7.6. Summary and conclusion

The challenges ahead for forest managers are phenomenal. Many species, which
reach merchantable size, are not being utilised. A large volume of standing trees
are left untouched. Malaysia has yet to find a solution to utilise the heterogeneous
raw materials which are characteristic of her forest (Yeom, 1984; Wong, 1994).

The analysis in this chapter gives some possible solutions to this problem. The

results of the analysis show that price has a significant effect on the way timber

species are harvested; increase in species price would increase harvest intensity.

Thus, the market restriction policy, which was discussed in chapter 6, would affect

species utilisation in two ways: ‘

i. low utilisation of prime species. The prime species would not be utilised to
their full potential, and less valuable species would be left in the forest or on
the ground, instead of being brought to the market.

i low utilisation of LKS. More LKS will not be harvested or left uncut or destroyed
in the forest.

The resulits in this chapter show that acceptance of LKS is very difficult if there are
always alternatives for prime or well accepted species. Thus, restricting the timber
available by restricting the concession area would seem to be a good policy to
increase species utilisation. A possible alternative is to reduce the harvest_royalty
on LKS. The results show that harvest intensity is elastic with respect to price of
the LKS group. Thus, a policy that reduces the cost of production (increases the
net price) such as the royalty, would give a net revenue benefit to the forest sector.
Accordingly, increasing the royalty on prime species would bring a net benefit to
the forest sector, because harvest intensity is inelastic with respect to price.

Analysis of forest cover using species harvest provides a new direction to analyse
forest cover relationships. This thesis, shows that the forest cover relationship
using species harvest gives similar results to those obtained using total log
harvest; the quantity of harvest anq the harvest intensity gives the same sign in
both cases. The result suggests that, without full data on the quantity of forest
harvest, species harvest data would be sufficient to estimate the effect of policies

on forest cover.
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There could be a local species loss or degradation of genetic erosion due to
logging activities in Malaysia. This implies that Malaysia needs a totally protected
core area for the conservation of timber species. Thus promoting the timber
species utilisation within the current setting of Malaysian forest management; with
a protected area of forest and regenerating forest after harvest does not
contravene to the conservation of timber species. Indeed, promoting species
utilisation policy would at least increase timber supply constraint in wood-based
industry.

The use of harvest intensity as an indicator of harvest efficiency and as an
explanatory variable in forest cover relationships has some limitations. First,
harvest intensity does not take into account the type of forest; different types of
forest would eventually give different intensities of harvest for particular species.
For example, the prime species of Red Meranti would have greater intensity in
Kempas-Red Meranti forest than in Kempas-Kedondbng-Kelat forest . Second, the
size of timber tree is not considered. It should be noted that, different regions,
different management regimes and different timber species could differ in the
minimum size of tree that can be harvested (see Table 7.20). The smaller the
minimum permissible size, the greater harvest intensity is likely to be, because

more timber would be available for harvest.

Table 7.20 Minimum Girth Limits for Merchantable Species.

Country Minimum Diameter
at Breast High (dbh) (cm)
Ghana : 48
Francophone Africa 70
Indonesia 50
Peninsular Malaysia 58 for harvesting under MUS

50 for dipterocarps under SMS
45 for non-dipterocarps under SMS

Sabah 60

Sarawak 40 for ramin species
45 for other species

Philippines 60 - 80 for dipterocarps

Source: Bee (1993)
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Chapter 8

SUMMARY AND CONCLUSION

Shortage of timber input for processing industries is the main issue facing the
Malaysian forest sector. The need to implement policies‘which will ease the
pressure on timber shortage and promote the expansion of forest sector industry is
becoming increasingly urgent. The Malaysian government has announced and
implemented three main policies: market restriction, encourage utilisation of
rubberwood and promotion of lesser-known timber species (LKS). Application of
timber market restriction policies is a course of considerable dispute; firstly
because of widespread disagreement over the effect on efficiency of utilisation of
timber that leads to timber harvest and deforestation, and secondly it will
undermine the government,s effort to promote utilisation of rubberwood and
lesser-known timber species. In this thesis, an attempt has been made to enlarge
the available empirical knowledge of such effect through a multi-sectoral forest -
rubberwood sector model simulation. The production, consumption and export
of timber, sawnwood, plywood, rubberwood and sawn rubberwood have been
examined in relation to a number of market policies: export taxes, export ban and
import ban, and other alternative policies; royalty, exchange rate, wood utilisation
efficiency and subsidies. A series of simulations was undertaken to describe the
effect of these policies.

8.1. Summary of Results
This simulation analysis leads to six broad results:

i The results support previous studies that show within a two period
framework that a restriction on sawnwood export would reduce timber
harvest, reduce sawnwood production and increase plywood production.
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vi.

The results support previous studies that show within a two period
framework that a restriction or total ban on log would further develop the
processing sector, and improve the forest cover.

The results support the hypothesis that an export restriction on sawnwood
would distort the development of the rubberwood sector. The rubberwood
sector would shrink because of a decline in sawn rubberwood consumption
due to substitution by sawnwood.

Within two period framework, market restriction on processed timber
products, with the objective of promoting the timber processing sector,
always shows a positive result for forest cover. Increased in market
restriction would improve the forest cover.

Short supply of timber resources and improved relative price of rubberwood
products against timber would promote the rubberwood sector. This implies
that policy changes such as trade liberalisation would be expected to yield
not only economic but also environmental benefits, in the form of reduced
pressure on existing forests

Excebt for a log restriction policy, only wood utilisation efficiency would
promote the development of the processing sector and also improve the
forest cover.

In addition to sectoral analysis, an extended analysis using species harvest was

undertaken, as a new approach to investigate efficiency of utilisation of wood

resource and forest cover. The results indicated that the utilisation of lesser-known

timber species would be most affected from the policy changes.

Analysis of forest cover using species harvest provides a new direction to analyse

the forest cover relationship. In this thesis, at least, it appears that the forest cover

relationships using species harvest give similar results to those obtained using
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total log harvest. These results suggest that, in the absence of full data on the
quantity of log harvest, species harvest data would be an alternative to estimate
the effect of policies on forest cover.

8.2. Research Limitation

There are, of course, a number of important limitations on the use of the simulation
model for these policy scenarios.

As discussed in Chapter 5, the linkages of the impacts of log production on forest
cover do not take into account changes in the type of forests being exploited (i.e.
permanent production forests, conversion forests or new forest areas) or in the
silviculture management regime (i.e. MUS or SMS).

Although the model is well suited to examining the effect of a particular policy
intervention on the internal diversion of timber product flows in Malaysia, i.e.
between export and domestic markets for sawnwood and plywood, and also
between timber products and rubberwood products, it does not explicitly indicate
the effect of an intervention in terms of external diversion of timber products, i.e
between import markets for sawnwood and plywood. That is, the substitution by
product or by sources of origin in existing importing markets is not explicitly
modelled, and the possibility of new import markets opening up as a result of the
intervention is not taken into account. ‘

The model is capable of only showing ‘static’, or one period, partial equilibrium
effects of a policy intervention. Many of the impacts may have economy-wide, or
general equilibrium, impacts that feed back to affect the timber products markets
and deforestation. For example, during the Malaysian financial crisis in 1997, when
the exchange rate against the US dollar depreciated by about 50 per cent,
Malaysian exports of major timber products did not behave as suggested in t_he
simulation (see Table 8.1). This is because other timber exporting countries such
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as Indonesia and Thailand, and major timber importing countries from Malaysia
such as Japan and South Korea experienced similar financial crisis.

Table 8.1 Export of Major Timber products, Malaysia, 1995-1997 (‘000 m°)

Year Sawlog Sawntimber Plywood
1995 7864 4796 3462
1996 6987 3660 4068
1997 6593 3007 3825

Source: Malaysia (1998).

In addition, the policy impact may have lag, or dynamic effects that manifest
themselves over a medium or long term horizon. Some of the policy interventions
themselves, such as wood efficiency utilisation and the implementation of
sustainable management practices would realistically involve a longer process of
implementation than a single period.

The harvest intensity variable used in the analysis has some limitations. First, the
harvest intensity does not take account of forest type; different types of forest
would eventually give different intensities of particular species harvest. For
example, intensity of prime species of Red Meranti from Kempas-Red Meranti
forest would be greater than from Kempas-Kedondong-Kelat forest. Second, the
permissible size of timber tree is not considered. It should be noted that different
regions, different management regimes and different timber species could differ in
the minimum size of trees that can be harvested. The smaller the minimum
permissible size, the greater the harvest intensity is likely to be, because more

timber would be available for harvest.

Analysis of the rubberwood sector is also faced with some limitations. No account
is taken of the different supply functions of rubberwood between smallholders’ who
dominate the Malaysian rubber sector and the estate sector which owns most of

Chapter 8 183



the latest technology, including processing facilities to process rubberwood. In
addition, palm oil plantations are not considered in rubberwood supply, to reflect
the supply of rubberwood arising from the effect of cutting down rubber trees to

replace rubber with palm oil.

8.3. Policy Recommendations

It is perhaps risky to mention the policy implications of a thesis, which uses data
for a limited period, and with a high level of aggregation, and does not include the
wide range of newly developed timber products. However, if the policy maker
wished to draw the policy implications of the thesis for the Malaysian forest -
rubberwood sector economy, the followiﬁg observations could be made:

i In respect of market restriction policies, the simulation results suggest that
all of these policies would reduce the timber harvest, at least in the short
run. Given the finding that timber production is a factor causing
deforestation (changing the forest cover) all these policies could have an
immediate effect on feducing deforestation. However, the current market
policy, a sawnwood export tax, at least, imposes high economic costs on
forest industries. A high export tax appears to make little headway in the
short run in achieving the objective of spurring development of plywood
and other downstream sectors.

The independence of wood utilisation policy from market forces means that
this policy should be implemented to offset such negative effects from the
timber market restriction policy. An argument for timber products market
restriction is to protect the infant industries, which are uncompetitive in the
market due to inefficiency in production, would be more effective with wood
utilisation efficiency policy. Without a wood utilisation policy, the market
restriction policy to achieve efficiency of the timber industry will not be
realised and the industry will need longer protection from the government.
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Increased efficiency of wood utilisation would reduce the pressure on
forest harvest. However, this is not a quick policy to influence the forest
harvest; firms will take time to adjust. The government could implement the
wood utilisation efficiency policy on the basis of incentives, for example, the
government could used it as a tax incentive to the producer, whereby more
efficient firms will receive more tax relief. Efficiency could also be made a
condition of licensing. At an extreme position, those firms which do not
meet to certain level of processing efficiency, would not have their licence
renewed and would have to close the operation.

The results of policy simulation indicate that the rubber industry now should

be looked at in its totality, as an integrated economic entity. The
development of the rubberwood sector seems to be influenced not only by
the policy in the rubberwood sector but also by the forest sector policy.
Implementation of a market restriction policy on timber produbts, such as
the sawnwood export tax, would distort the development of the rubberwood
sector. Thus, it is suggested that a less restricted market in timber products
would be a better condition for the development of the rubberwood sector.
However the policy should be selective, because not all timber species are
substitute input to rubberwood; thus, it is recommended that the policy
makers need to determine which timber species are substitutes for
rubberwood and place less restriction on these species in the export
market. Within the rubber sector itself the policy makers need to be aware,
for example, that the policy of rubber price subsidies could have adverse
effects on rubberwood production. Thus, it is suggested that consideration
should be given to the net effect of the policy on the sector. -

The market restriction policy would effect species utilisation in two ways:
First it will cause low utilisation of prime species. The prime species would
not be utilised to their full potential, and less valuable species would be left
in the forest or on the ground, instead of being brought to the market.
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Secondly it will cause low utilisation of lesser-known species. More lesser-
known species will not be harvested or left uncut or destroyed in the forest.
Promotion of lesser-known timber species will not be achieved by the

market restriction policy.

The results indicate that, restricting the timber available by restricting the
concession area would seem to be a good policy choice to increase
species utilisation, thus the utilisation of wood resources. Without this
policy intervention, most likely, until Malaysia experiences a shortage of
wood resources, the lesser-known species will be left on the ground,
unharvested. An alternative policy, such as restructuring the timber harvest
royalty would be a better option. Currently, the royalty margin between
prime species and lesser-known species is too small to induce more
harvest of lesser-known species. For example, in 1991, the rate of royalty
for the top prime species, Cengal, with an average price of RM450/m°, was
less than RM20/m®, while the royalty on mixed hardwood, with an average
price of RM150/m®, was RM10/m®. The government should consider
increasing more royalty on prime species and reducing further royalty on
LKS. This is in a view that the harvest intensity of prime species is
inelastic and LKS is elastic. Because harvest intensity of prime species is
inelastic with respect to price, increase in rate of royalty of these species is
a good source of income for forest management, with less effect on timber
supply. Simulation results show that a high increase in royalty rate would-
cause only a small percentage of reduction in timber harvest.

Chapter 8 186



8.4. Future Research

Having talked of policy implications and the limitations of the thesis, it cannot be
emphasised strongly enough that the Forest-Rubberwood sector model is only a
pilot model which, it is hoped, can be improved and implemented with better data
as they become available. The model should never cease to be a tool which is
designed to make predictions about the behaviour of the real interaction between
forest sector and rubberwood sector. Perhaps one of the most important uses of
the model in its present stage of development is to teach us something about the
relative importance of interdependencies between rubberwood sector and forest
sector, which should be taken into account when formulating protective policy.

‘

Future research could extend this model further, to include other processing
sectors or wood sectors, or both. The processing sector researched could be the
furniture sector, the fastest growing industry in the forest sector. Wood sectors,
which merit investigation, are the plantation forest and palm oil sector. The
plantation sector now contributes significant wood input to the processing
industries. Palm oil plantation, which is the main competitor to the rubber industry,
has become an important source of wood resource. The palm oil trunk now is
becoming popular as a source of material in the furniture industries. With the area
of palm oil plantation exceeding that of rubber plantation, the palm oil sector is
expected to contribute significantly to ease raw material shortage.
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APPENDICES

Appendix 1

Export Levy on Timber Products for Peninsular Malaysia

Table A1.1. Export Levy on Selected Species of Sawntimber and Veneer

for Peninsular Malaysia.

Implementation Dates

Species® 1.6.1990 | 1.9.1990 | 1.3.1991 Levy
Rates
(RM/m3)
Cengal All sizes | All Sizes 120
Damar Minyak Strips All Sizes 120
Ramin Strips All Sizes 120
Red Meranti Strips All Sizes 120
Kembang Strips All Sizes 120
semangkuk
Nyatoh Strips All Sizes 120
Jelutong Strips All Sizes 120
Sepetir Strips All Sizes 120
Mersawa Strips All Sizes 60
Sesenduk Strips All Sizes 60
Yellow and White Strips All Sizes 60
Meranti
Red Balau Strips All Sizes 60
Kempas Strips All Sizes 60
Merbau Strips All Sizes 60
Mengkulang Strips All Sizes 60
Geronggang Strips “All Sizes 60
Bintangor Strips All Sizes 60
Garutu Strips All Sizes 60
Durian Strips All Sizes €0
Keruing Strips All Sizes 60
Veneer All All 120
Species Species
Rubberwood All Sizes | All Sizes | All Sizes 120

* Botanical names of the species are listed in Appendix 4.

Source: Maskayu (1990).
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Table A1.2 Revised Rate of Export Levies on Selected Species of Sawntimber, Veneer
and Other Timber Products for Peninsular Malaysia.

All Sizes
Sawntimber of species : Kiln- Air-dried
dried
RM/M®

Group A
Chengal 250 250
Damar Minyak 250 250
Group B
Jelutong ' 120 180
Sepetir 120 180
Kembang Semangkok 120 180
Nyatoh 120 180
Raminlow grade 120 180
Dark Red Meranti 120 180
Light Red Meranti/Red Seraya 120 180
Red Meranti 120 180
Melantai/Kawang 120 180
White Meranti/Melapi 120 180
White Seraya 120 180
Perupok 120 180
Merbau 120 180
Balau 120 180
Rubberwood \ 120 180
Mersawa 120 180
Kempas
Group C
All other species 40 40
Other Timber Products
Railway sleepers & crossing, transmission posts,

unassembled pallets, fine ripped door stiles, agriculture

stakes, cross-arms stiffeners for flakeboard, fenders and 40

walling * 7 80
Dressed Timber of Rubberwood 80
Finger-jointed and/or laminated sawn timber of Rubberwood 40
Dressed Timber of species other than Rubberwood 40
Finger-jointed and/or laminated sawn timber of species other

than Rubberwood 120
Veneer 40
Utility Plywood

* To be exported in their final sizes or to final shape. The products will have to undergo
inspection by Malaysian Timber Industry Board (MTIB) before export. Consignments
which do not comply with these conditions will be subjected to the levy rate of sawn
timber.

Source: Maskayu (1993)

Appendices 189



Appendices

Table A2,1 Malaysia - Population, 1970 -1996 (‘000).

Appendix 2

Year Population

Population Rural Urban
1970 10,853 7,222 3,631
1971 11,128 7.317 3,811
1972 11,407 7,407 4,000
1973 11,690 7,491 4,198
1974 11,973 7,570 4,404
1975 12,258 7,642 " 4,616
1976 12,543 7,709 4,834
1977 12,831 7,771 5,060
1978 13,126 7,833 5,294
1979 13,435 7,900 5,536
1980 13,763 7,977 5,787
1981 14,112 8,064 6,047
1982 14,479 8,162 6,317
1983 14,864 8,267 6,597
1984 15,264 8,375 6,889
1985 15,677 8,482 - 7,195
1986 16,103 8,589 7,514
1987 16,541 8,693 7,848
1988 16,987 8,794 8,193
1989 17,439 8,891 8,548
1990 17,891 /8,983 8,909
1991 18,344 9,069 9,275
1992 18,796 9,149 9,648
1993 19,247 9,220 10,027
1994 19,695 9,280 10,415
1995 20,140 9,326 10,814
1996 20,581 9,361 11,220

Sources: ESCAP (Various Issues).
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Table A2.2 Forest Area and Area Logged, Malaysia, 1970 -1994 (‘000 hectare)

Year Forest Area Area Logged
1970 23,660 258
1971 23,320 317
1972 23,180 424
1973 22,641 753
1974 22,510 721
1975 21,652 714
1976 21,727 684
1977 ‘ 21,307 683
1978 21,097 746
1979 20,766 604
1980 20,683 610
1981 20,951 769
1982 20,799 593
1983 19,524 585
1984 19,636 693
1985 19,608 630
1986 19,699 621
1987 19,521 , 634
1988 19,458 688
1989 19,474 673
1990 19,419 659
1991 19,248 813
1992 19,133 ' 538
1993 19,056 442
1994 19,000 160

Sources: Forestry Department (1992). Data for the year 1990-1994
Provided by Dr Shahwahid Hj. Osman, Faculty of Resource
Economics, Universiti Putra Malaysia, Malaysia.
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Table A2.3 Malaysia- Agriculture Area and Production®, 1970-1995.

Appendices

Year Agriculture Area Agriculture
(ha) Production (metric
tons)

1970 2,738,662 6,884,524

1971 2,861,055 7,737,319

1972 3,004,554 8,368,279

1973 3,290,734 9,334,684

1974 3,319,310 10,729,000
1975 3,302,795 12,195,523
1976 3,472,292 12,710,383
1977 3,522,034 13,609,058
1978 3,562,915 15,458,937
1979 3,565,012 16,956,471
1980 3,601,379 18,756,171
1981 3,686,803 20,337,810
1982 3,716,055 24,047,060
1983 3,796,511 21,524,378
1984 3,796,488 25,480,311
1985 3,942,385 27,630,162
1986 4,089,192 29,459,684
1987 4,191,111 29,027,083
1988 4,539,283 31,776,552
1989 4,692,113 37,020,734
1990 4,776,312 37,514,586
1991 4,855,668 37,967,908
1992 4,863,368 39,638,560
1993 4,930,186 46,249,103
1994 4,975,025 45,385,493
1995 4,988,257 48,804,067

Source: ESCAP (Various Issues).

Note: # Agriculture area and production are only compound
to principal crops; rice, cassava, bananas, cocoa beans,

coffee, tea, tobacco, coconuts, palm oil, pineapples and rubber.
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Table A2.4 Log Sector Data, 1970-1994. -

Year MHQ? MHX®  TPNC®  MHP® ROY®
(000m®) ('000m®) US$/m® RM/m® (‘000 RM)
1970 17,792 8,914 34 72 91,472
1971 18,230 8,772 33 73 161,783
1972 20,618 9,119 38 65 153,245
1973 24,064 10,122 55 68 247,206
1974 21,372 9,553 67 108 304,173
1975 19,164 8,473 65 79 207,470
1976 26,595 . 15,394 73 96 404,788
1977 27,573 16,078 88 95 426,242
1978 28,685 16,727 105 100 501,274
1979 28,762 15,941 120 180 1,073,164
1980 27,915 15,117 133 173 1,196,397
1981 30,388 15,866 109 156 934,906
1982  '32,724 19,270 98 175 1,189,030
1983 32,794 18,658 96 150 1,120,545
1984 31,088 16,878 84 165 944,578
1985 30,956 19,536 85 141 722,815
1986 30,815 18,951 104 150 784,046
1987 36,148 22,920 122 186 1,302,150
1988 36,484 20,547 109 195 1,391,105
1989 39,708 21,101 112 206 1,529,274
1990 40,099 20,354 89 196 1,498,234
1991 39,859 19,320 83 212 1,269,389
1992 43512 17,797 75 215 .
1993 37,135 9,382 76 314
1994 35672 8,561 67 302 .

Appendices

Source: - Forestry Department (1992) and Malaysia (1995).

® Forestry Department (1992).
¢ FAO (Various issues).
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Table A2.5 Malaysia - Sawnwood Sector Data, 1970-1994.

Year swQ* SWX' SAWMILL* SAWSAL® SWPNC® SWP*
m® m® RM us$/m® __ RM/m®
1970 3,130,500 1,383,550 448 2,230 72 148
1971 3,036,000 1,322,050 478 2,190 57 138
1972 3,729,000 1,801,950 490 2,335 64’ 155
1973 4,205,500 2,198,050 636 2,640 84 259
1974 4,103,500 2,113,100 684 2,906 115 238
1975 3,925,500 1,837,800 672 3,118 119 244
1976 5,178,000 3,052,150 647 3,435 116 289
1977 5,704,000 2,949,050 720 3,549 135 274
1978 5,963,000 2,804,150 753 3,730 136 275
1979 5,885,000 3,475,900 792 4,057 198 378
1980 6,284,000 3,211,800 913 4,685 224 412
1981 5,614,000 2,756,350 947 5,702 184 343
1982 6,307,000 3,091,250 945 6,348 170 370
1983 7,189,000 3,447,350 935 6,800 172 399
1984 5,848,000 2,842,150 917 6,963 162 412
1985 5,414,000 2,782,150 920 7,052 162 - 360
1986 5,455,500 2,991,100 903 6,933 214 417
1987 6,214,500 3,847,600 891 7,133 190 434
1988 6,588,000 4,102,700 902 7,620 204 475
1989 8,206,500 5,134,700 1,000 8,182 206 572
1990 8,780,000 5,283,000 1,060 8,522 257 581
1991 8,924,000 4,933,800 1,100 8,541 386 583
1992 9,300,000 5,417,080 1,150 8,628 424 645
1993 9,310,000 5,370,900 1,115 8,878 473 864
1994 8,758,000 4,560,400 1,145 8,973 527 886
Sources: ©  Forestry Department (1992) and Malaysia (1995).
®  Data provided by Shahwahid HJ. Osman of Faculty of Resource
Economics, Universiti Putera Malaysia, Selangor.
®  FAO (Various issues).
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Sources: *

Appendices

Table A2.6 Rubberwood Sector Data, 1980-1994.

Year  RWQ' MRLP®  RUBP° r
m® RM/m® RM/Kg
1980 na 24 298 8.50
1981 na. 24 230 8.79
1982 30,056 25 180 11.08
1983 101,265 24 238 11.35
1984 502,636 26 215 11.54
1985 595,437 25 180 10.80
1986 696,210 26 202 8.19
1987 898,020 28 236 7.25
1988 1,240,979 28 301 7.00
1989 1,103,148 30 247 717
1990 971,033 27 221 8.13
1991 1,622,366 40 217 9.31
1992 1,837,000 42 213 9.05
1993 1,075,000 40 207 7.62
'1994. 1,157,000 45 289 © 8.20

MalayS|a (1995, 1998), the data also provided by
Shahwahid HJ. Osman of Faculty of Resource Economics,
Umversm Putera Malaysia, Selangor.
® MRELB (Various Issues).
¢ IMF (Various issues)

Table A2.7 Sawn Rubberwood Sector Data, 1980-1994

Year SRQ SRP SRX
m3 RM/m3 m
1980 282 17,515
1981 462 26,525
1982 . 379 31,525
1983 58,536 357 + 53,522
1984 98,532 333 95,764
1985 129,500 342 121,232
. 1986 194,586 354 178,425
1987 289,750 407 258,833
1988 248,199 426 204,070
1989 277,500 458 221,361
1990 287,350 467 103,478
1991 331,261 460 71,261
1992 338,658 439 - 38,833
1993 392,450 377 27,620
1994 508,763 459 45,529

Sources: Malaysia (1995, 1998), the data also provided by

Shahwahid Hj. Osman of Faculty of Resource Economics,
Universiti Putera Malaysia, Selangor.
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Table A2.8 Plywood Sector Data, 1970-1996.

Year MPVQ® MPVX® PVSAL® MPVP® PLYMILLS? PLUAN®

(m%) (m®) RM RM/m® us$/m®
1970 414,400 189,100 1,294 295 20 88
1971 465,900 300,800 1,364 228 27 83
1972 584,000 411,100 1,340 239 31 97
1973 649,900 559,500 1,892 329 40 139
1974 608,000 511,900 2,536 271 43 128
1975 725,000 402,000 2,042 334 43 112
1976 873,000 577,200 2,305 368 43 152
1977 942,000 551,405 2,410 337 43 160
1978 873,000 594,400 2,512 347 39 202
1979 932,000 590,200 2,984 551 40 264
1980 1,076,000 600,600 3,471 559 49 279
1981 1,114,000 626,900 4,449 555 50 231
1982 1,336,000 578,200 4,761 506 53 236
1983 1,536,000 1,033,000 4,677 454 57 243
1984 1,425,000 956,000 5,078 490 57 219
1985 1,353,000 778,000 5,331 482 57 282
1986 1,226,000 827,300 4,912 430 59 237
1987 1,415,000 1,170,500 5,200 484 59 314
1988 1,375,000 1,044,100 5,347 789 64 331
1989 1,535,000 1,177,300 5,677 742 79 336
1990 1,843,000 1,349,200 5,604 789 85 332
1991 2,375,000 1,662,200 6,146 777 99 376
1992 3,300,000 2,468,544 6,123 794 120 334
1993 4,943,000 3,141,000 6,695 1,125 135 442
1994 5,680,000 3,616,600 6,952 1,074 161 455
1995 5,796,000 4,048,200 - 1,025 - 454
1996 5,900,000 4,717,700 - . - 450

Source: * Forestry Department (1992), Malaysia (1995, 1998).

® Data provided by Shahwahid Hj. Osman of Faculty of Resource Economics,

Universiti Putera Malaysia, Selangor.
¢ FAO (Various issues).
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Table A2.9 Other Data, 1970-1996.

Year OECDPC® KPC® MPINDX90" PRECOV° SRECOV® VADI® CONSTRUC®
1970 12,012 1,591 0.41 2.53 1.6 0.438834 675
1971 12,279 1,693 0.42 2.54 1.52  0.509065 925
1972 12,781 1,741 0.43 2.43 1.42  0.418392 977
1973 13,374 1,929 0.48 2.28 1.41  0.472487 1,114
1974 13,359 2,050 0.56 3.08 1.51  0.526582. 1,247
1975 13,252 2,149 0.58 " 2.23 142  0.630507 1,119
1976 13,726 2,364 0.6 2.22 1.46  0.629536 1,220
1977 14,072 2,568 0.63 2.31 1.44  0.546265 1,368
1978 14,509 2,766 0.66 2.53 1.51  0.462994 1,572
1979 14,891 2,919 0.68 2.38 1.3 0.379723 1,761
1980 14,908 2,797 0.8 2.66 1.29  0.338087 2,066
1981 15,002 2,924 0.8 2.85 1.77  0.296452 2,367
1982 14,888 3,098 0.85 2.76 1.20  0.314468 2,598
1983 15,120 3,404 0.88 2.84 1.12. 0.654482 2,867
1984 15,632 3,654 0.91 2.8 1.33  0.654452 = 2,988
1985 16,019 3,855 0.92 2.59 1.56  0.633804 2,738
1986 16,338 4,258 0.92 2.45 1.62  0.674354 2,354
1987 16,714 4,702 0.92 2.52 1.41  0.595661 2,077
1988 17,280 5,181 0.95 2.72 145  0.569308 2,133
1989 17,743 5,457 0.97 2.95 147  0.587958 2,380
1990 18,016 5,917 1 2.74 159  0.543886 2,835
1991 17,993 6,398 ' 1.04 253 203  0.589709 3,250
1992 18,131 6,661 1.09 2.53 1,53  0.527847 3,615
1993 18,138 6,982 1.13 2.53 1.51  0.528447 4,023
1994 18,499 7,481 1.17 2.53 1.52  0.560360 4,589
1995 18,754 8,068 1.24 2.53 1.54 5,287
1996 19,091 8,557 2.53

Sources: a IMF (Various issues).

b Data provided by Shahwahid HJ. Osman of Faculty of Resource Economics,
Universiti Putera Malaysia, Selangor. .
CESCAP (Various Issues).
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Table A3.1 Price of Selected Timber Species, Peninsular Malaysia (RM/m®)

Appendix 3

Year Species
Cengal Balau ohhw .Keruing Kempas omhw Red Mersawa olhw
Meranti

71 202.38 145.24 142.86 102.38 88.10 95.24 211.90 142.86 111.90
72 193.02 14419 148.84 97.67 88.37 93.02 248.84 151.16 104.65
73 222.92 187.50 229.17 160.42 112.50 135.42 260.42 193.75 120.83
74 228.57 166.07 137.50 135.71 107.14 100.00 167.86 155.36 96.43
75 237.93 153.45 127.59 137.93 101.72 103.45 196.55 137.93 94.83
76 215.00 163.33 126.67 141.67 100.00 101.67 248.33 161.67 95.00
77 217.46 165.08 125.40 167.14 109.52 98.41 231.75 168.25 95.24
78 256.06 203.03 145.45 174.24 127.27 113.64 254.55 180.30 103.03
79 327.94 255.88 177.94 235.29 164.71 152.94 344,12 226.47 139.71
80 272.50 245.00 170.00 231.25 167.50 138.75 282.50 212.50 136.25
81 317.50 247.50 172,50 210.00 175.00 133.75 260.00 202.50 131.25
82 240.00 190.59 128.24 167.06 142.35 98.82 207.06 160.00 98.82
83 326.14 240.91 122.73 196.59 161.36 101.14 256.82 179.56 92.05
84 295.60 197.80 119.78 174,73 145.05 92.31 207.69 141.76 © 98.90
85 292.39 203.26 139.13 163.04 133.70 115.22 189.13 155.43 100.00
86 234.78 181.52 129.35 135.87 120.65 127.17 133.70 127.17 76.09
87 257.61 179.35 123.91 145.65 128.26 127.17 171.74 152.17 91.30
88 303.16 225.26 129.47 205.26 151.58 200.00 182.11 516.84 126.32
89 429.90 269.07 136.08 226.80 1569.79 254.64 259.79 236.08 126.80
90 394.00 299.00 115.00 244.00 168.00 126.00 263.00 283.00 141,00
91 413.46 325.96 139.42 296.15 214.42 151.92 251.92 321.15 175.00

Source: Forestry Department (1992).
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Table A3.2 Production of Selected Timber Species for Peninsular Malaysia. (‘000 m3)

Year Species
Balau Cengal otherhhw Kapur Kempas Kruing othermhw  Red .Mrsawa Nyatoh other lhw
’ Meranti
1971 298 74 420 301 299 1656 400 2847 296 88 175
1972 288 74 330 352 461 1796 480 3587 333 103 729
1973 374 140 280 688 525 2046 450 2926 393 134 1395
1974 437 114 310 553 651 1778 400 2563 257 85 1231
1975 395 102 343 390 466 1427 620 2737 244 98 458
1976 499 129 378 495 513 1630 580 3235 346 138 1321
1977 521 141 330 608 517 1732 400 3314 337 148 1204
1978 467 157 300 572 664 1351 610 2842 336 167 1654
1979 491 196 406 618 740 1445 653 3059 258 221 1436
1980 393 156 343 604 647 1269 642 3319 210 256 1897
1981 402 135 299 450 969 1321 668 2854 261 167 1878
1982 352 94 282 364 706 1107 470 2600 297 157 1780
1983 376 128 105 453 666 1025 270 3140 258 250 1688
1984 253 143 173 282 600 876 401 2575 220 172 1991
1985 295 128 81 197 454 740 285 2340 210 130 970
1986 375 145 62 195 - 431 820 226 2453 228 127 1232
1987 326 183 138 320 474 939 317 2901 286 156 1462
1988 381 157 181 337 574 1015 545 2892 303 183 2131
1989 382 170 147 364 573 919 911 2082 301 163 2651
© 1990 344 159 86 301 537 971 540 2810 355 502 1710
1991 292 120 77 269 488 783 704 2048 256 233 1810

Source: Forest Department (1992).
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Table A3.3 Production of Selected Timber Species for Sarawak, 1970-1991.

Year Species
Meranti Kapur Keruing AlanBunga Selanggan Jongkong  Sepetir
1970 na na na 698470 na na na
1971 na na na 738210 ha na na
1972 na na na 859448 na na na
1973 na na na 923765 nha na na
1974 na na na 790451 na na na
1975 na na na 558514 ha ha na
1976 na na na 1056332 na 298341 na
1977 na na na 1112094 69444 281149 70979
1978 na 226281 127191 1124460 69782 292136 34670
1979 na 298878 157587 1012587 105406 276292 89516
1980 na 759349 573669 1131769 303995 250583 66928
1981 3247091 992583 815880 1196806 276412 226993 148495
1982 4300622 1294324 1058710 1307399 364471 254913 153677
1983 4200577 1431958 1234254 1064171 397115 215056 160949
1984 4375229 1482330 1202055 1333022 384886 222563  -176155
1985 5115139 1729199 1353512 1253307 418945 212181 167477
1986 4564037 1561868 1161397 1319553 415657 247603 172098
1987 5349180 1762953 1195909 1394054 556232 283780 218452
1988 5668250 1763227 1171805 1507994 654682 280432 229679
1989 7695858 2267815 1742666 1227020 930576 256759 224953
1990 8618094 2361299 1818204 793438 1049086 243016 233234
1991 8868750 2260598 1725161 704480 1132824 201646 214770
Source: Forestry Department (1992).
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Table A3.4 FOB Prices of Selected Timber Species for Sarawak, 1970-1991.

Year Species

Meranti Kapur Keruing AlanBunga Selangan Jongkong Sepetir
1970 114 96 96 56 84 81 na
1971 113 96 96 53 87 76 na
1972 102 85 85 ‘ 55 101 74 na
1973 150 136 136 85 139 152 na
1974 157 139 139 85 140 137 na
1975 123 105 105 61 102 95 na
1976 193 167 167 104 141 168 na
1977 140 120 124 70 118 110 90
1978 150 128 128 80 116 120 80
1979 160 130 130 90 114 130 88
1980 163 132 134 92 112 132 96
1981 142 132 132 82 93 99 87
1982 159 149 146 100 109 139 115
1983 129 129 124 85 102 120 95
1984 159 150 146 107 124 103 110
1985 137 132 128 93 110 96 97
1986 146 138 124 95 115 92 101
1987 173 167 165 116 140 124 116
1988 179 167 171 . 113 153 123 120
1989 197 193 199 139 174 138 134
1990 195 192 197 129 183 156 140
1991 216 214 220 161 209 158 157

Source: Forestry Department (1992).
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Table A3.5 FOB Prices of Selected Timber Species for Sabah, 1980-1991 (RM/m®)

Year|Species
Merbau  Mengilan Selangan Red Seraya  White Yellow. Sepetir
Seraya Seraya
1980 193 226 158 228 232 219 187
1981 160 268 137 194 202 188 160
1982 178 247 163 225 '227 208 184
1983 205 256 148 188 194 177 160
1984 214 282 156 230 162 167 173
1985 199 248 147 178 187 163 138
1986 150 244 151 195 204 179 141
1987 253 333 180 271 275 250 171
1988 343 350 242 . 300 311 273 209
1989 350 372 244 303 317 278 233
1990 395 394 236 283 299 259 181
1991 < 422 . 379 253 283 299 259 - 169
Source: Forestry Department (1992).
Table A3.6 Production of Selected Timber Species for Sabah, 1980-1991
Year Species
Merbau  Mengilan Selangan Red Seraya  White Yellow Sepetir
Seraya Seraya
1980 2531 6979 395278 3421901 1653657 920429 37812
1981 4988 25510 548940 4158442 2272984 1125841 42683
1982 1557 69895 750988 4177961 2280034 1101069 39468
1983 2164 80161 1029479 4264680 2280565 1072333 48835
1984 4200 64721 1116585 3247663 1884118 862001 49862
1985 5129 93458 870220 3315002 2003835 965916 37603
1986 4129 107776 811033 2928192 1942081 850362 32984
1987 10786 122866 887474 = 3456567 1943828 1083506 55757
" 1988 13357 163437 1046141 2978194 1513251 952673 46683
1989 27945 129545 824872 2624363 1471751 838599 38221
1990 25738 146204 713661 2491038 1483852 724855 33996
1991 39056 136678 711460 2372299 1287161 746134 34569
Source: Forestry Department (1992). (
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Table A4.1. Local Name, Botanical Name, Family Name and Group of

Appendix 4

Malaysian Timber Trees
Local Name Botanical Name Family Classification
Alan Bunga Shorea spp. Dipterocarpaceae LH
Balau Shorea spp Dipterocarpaceae HH
Belian Eusideroxylon zwageri Lauraceas HH
Berangan Castanopsis spp Fagaceae LH
Bintangor Calophylium spp Guttiferae LH
Cengal Neobalanocarpus heimii Dipterocarpaceae HH
Damar Minyak Agathis borneensis Araucariaceae . Softwood
Durian Durio spp Bombacaceae LH
Garutu Parashorea spp Dipterocarpaceae LH
Geronggong Cratoxylum spp Hypericaceae LH
Jelutong Dyera spp Apocynaceas LH
Jongkong Dactylocladus Crypteroniaceae LH
stenostachys

Kapur Dryobalanops spp Dipterocarpaceae MH
Kelat Eugenie spp Myrtaceae MH
Kembang semangkok Scaphium spp Sterculiaceaé LH
Kempas Kompassia spp Leguminosae MH
Keruing Dipterocarpus spp Dipterocarpaceae MH
Mengkulang Hetitiera spp Sterculiaceae MH
Meranti Shorea spp Dipterocarpaceas LH
Merbau Intsia spp Leguminosea HH
Mersawa Anisoptera spp Dipterocarpaceae LH
Nyatoh Palaquium spp Sapotaceae LH
Ramin Gonystylus spp Gonystylaceae LH
Sepetir Sindora spp Leguminosae LH
Seraya Shorea spp Dipterocarpaceae LH
Sesenduk Endospermum spp Euphorbiaceae LH

Note: HH is heavy hardwood, MH is medium hardwood and LH is light hardwood.

Source: http://www.greebid.com
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