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Stand Structure and Species Composition in the Long-term Dynamic

Plots of Sakaerat Deciduous Dipterocarp Forest, Northeastern Thailand

Pongsak Sahunalu!

ABSTRACT

Stand structure and species composition were analyzed in 4 stands, each 1 ha square plot
established for the long-term forest dynamic studies in Sakaerat deciduous dipterocarp forest (SDDF)
in 1894. All 4 stands exhibit their stand structural organization as being open and less crown over-
lapping among the canopy tree species. The stands are identified as having considerable large
canopy gap. The forest canopy is stratified into 2 layers in stand 1 and 3; and 3 layers in stand 2 and
4 in this forest type. The stands are dominated by tree species belonging to Dipterocarpaceae
family and being co-occurrence with several tree species in other families. Stand density of trees
(DBH >4.5 cm) in the 4 stands varies from 555 to 823 trees.ha™!. Species composition ranges from
32 to 37 species, average tree height from 7.48 to 12.08 m, total basal area from 14.52 t019.11
m2.ha-1. Species diversity as determined by Shannon-Weiner’s index varies from 1.980 to 2.732.
These stand parameters are recorded and used as the baseline information for future long-term study
on their dynamics. The different 4 stands are classified basing on the highest and the next following
importance value index (IVI) of the leading two co-occurring tree species as 4 association types:
(1) Shorea roxburghii-Quercus kerrii, (2) Shorea obtusa-Shorea siamensis, (3) Shorea obtusa-
Pterocarpus macrocarpus and (4) Shorea siamensis-Shorea roxburghii association types in stands|1,
2, 3, and 4 respectively.

Keywords: Deciduous dipterocarp forest, Sakaerat, Species composition, Structural analysis.
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INTRODUCTION

Deciduous dipterocarp forest (Santisuk,
1988) or dry dipterocarp forest (RFD, 1962;
Smitinand, 1977) or dipterocarp savanna forest
(Ogawa et al., 1961), hereafter abbreviated as
DDF, is one of the important forest community
types in Thailand. It is also found widely
distributed in the mainland Southeast Asian
countries, covering eastern region of India,
central Myanmar, Thailand, Laos and Vietnam
(Sukwong, 1974). It is called “forét claires” by
French-speaking botanists. This forest type
occurs in seasonal climate with a distinct dry
season (Stott, 1976, 1984, 1990). The origin of
these forests was discussed by many
authors (Rollet, 1953; Boulbet, 1982; Blasco,
1983; Stott, 1986, 1988, 1990). However,
Boulbet (1982) considered dipterocarp “forét
claires” in northern Thailand to have an
edaphic origin, as they are found on poor soil.
This forest type is believed to be extended by
human influences and maintained through
regular burning (Stott, 1990). It is assumed that
the “forét claires” covered a more extensive area
in the drier climate of the last glaciation (Stott,
1990). “Forét claires” of Laos were fully
described by Vidal (1960).

In more general terms, this forest type

is classified under the tropical dry forests
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(Holdridge, 1967) in which it is received less
attention than the wet and moist forest types
(Murphy and Lugo, 1986). It is also considered
as the world most endangered tropical
ecosystems (Trejo and Dirzo, 2000). Recently it
has been given more and more interest in this
dry forest type (e.g. Gentry, 1982, 1988, 1995;
Janzen, 1988), but detail study on this significant
forest type is still very scarce.

In Thailand this forest type covers an
extensive area in northern, northeastern, eastern
and western regions of the country. Early record
of its area cover was about 47 % of the total
forest area (Neal, 1967). Latest statistical record
indicated that it covered about 20.55 % of
total forest area (RFD, 2000). Recent severe
disturbance of all forest types in this country has
created the scattering fragmental forest area at
present and often found the existing patches
on the hilly and steep slope topography. Some
areas are managed as the protected areas such
as catchment’s protection and developmental
units, wildlife sanctuaries and national parks.
Many fragmental parts and secondary types also
still patchily distribute throughout the country.

Studies on the forest dynamics have
emerged from the fact that all forest types are
undergone everlasting change in every level of the

community organization; individual, population
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and the whole plant community. Theoretically,
any plant community is in a stage of dynamic
equilibrium in all stage of life being
counterbalanced by growth, death and
recruitment. There are several forest dynamic
studies undertaken in the tropical region such as
in southern America (Crow, 1980; Lieberman
and Lieberman, 1987; Hubbell and Foster, 1990;
Rankin-de-Merona et al., 1990), Africa (Swain
et al., 1987 a; Okali and Ola-Adams, 1987) and
in Asia (Manokaran and Kochummen, 1987;
Whitmore, 1989). However, all these studies are
in the ever-wet tropical forests where the
tropical evergreen or tropical rain forests are
prominent. In the areas of alternate wet and dry
or seasonal and arid climatic conditions,
particularly under the monsoon climate as in
Thailand however, there is very little substantial
evidence of a long-term study in almost all
forest types, except those undertaken in a
seasonal evergreen forest in Sakaerat area
(Bunyavejchewin, 1999), or seasonal evergreen
rain forest (Santisuk, 1988) hercafter
abbreviated as SSERF. Past studies on DDF in
Thailand were always focused on the short-term,
in small plots and mainly on some aspects,
emphasizing only in forms of descriptive and
qualitative rather than a more quantitative one.

Dynamics of the DDF covering the changes in
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structural features, species composition and
diversity, developmental stages in tree life
history such as recruitment, death, growth and
regeneration are all necessary to be monitored
periodically for a long-term period and in a
considerable large-scale and permanent plot.
Ecological investigation on DDF in
Thailand was initiated in 1958 and reported
subsequently by Ogawa et al. (1961). Their
studies included the detail structure, biomass
production, organic matter accumulation and
turn over of this forest type. In 1965, a series of
ecological study comparatively on the three main
types of forest vegetations in Thailand were
published (Ogawa et al., 1965 a, b). These latter
studies had also included structural analyses,
species composition and biomass production of
the DDF in some specific areas. Ogino ef al.
(1967) reported the primary productivities of the
Thai tropical forests including the DDF as a part
of their studies. Later studies carried out by
other investigators (e.g., Robbins and Smitinand,
1960; Kutintara, 1975; Sukwong et al., 1976,
1977) did not deal with the long-term dynamics
of this forest type. In 1984 the long-term
dynamics of DDF was initiated (Sahunalu and
Dhanmanonda, 1995), particularly in the Sakaer-
at Environmental Research Station (SERS)

which is considered to be the first long-term
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study in a large scale permanent plot in this
country.

Sakaerat deciduous dipterocarp forest
(hereafter abbreviated as SDDF) was selected
as an ideal focal location based on the assump-
tion that this forest area might be the last remain-
ing tract, least disturbed and probably relevant
to the primary forest condition. This assumption
is based on the fact that the area is small and
under a strictly control since the establishment
of the station in 1967 and free from anthropo-
genic disturbances since then. This area is also
considered to be the last forest fringe and a rep-
resentative DDF of the northeastern region of
the country. On the other hand, this forest tract
has been designated as one of the Biosphere
Reserves of the country in 1978. It is therefore
considered to be the most reliable area for the
long-term study in the large-scale permanent plot
than in other areas. This paper forms part of a
series of reports in relation to the forest
dynamic studies in which the stand structural
variations and species composition are dealt with
and demonstrated in order to clarify the initial
status of stands under studies prior to the
full report on the long-term investigation.
Other aspects will be dealt with and reported

subsequently.
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MATERIALS AND METHODS
Permanent plot establishment and field tree
census

Sakaerat deciduous dipterocarp forest
(SDDF) was delineated in the SERS (latitude
14° 31" N, longitude 101° 55°E). Due to the very
heterogeneous forest community in this area, 4
stands, each 1 ha square plot (100x100 m?) were
selected, being altogether 4 ha and equivalent to
0.327 % of the total DDF area cover (1,222.24
ha) in SERS. Climatic as well as soil conditions
of the area were fully described by Sahunalu and
Dahanmanonda (1995), Bunyavejchewin (1999)
and Sahunalu ef al. (1993, 1994).

Locations of these 4 permanent plots are
justified as to represent the variations of the
whole community and studied stand positions
were also described by Sahunalu and
Dhanmanonda (1995). At four corners, the
middle side and center points, 9 durable posts
made of cement pipe were installed in each stand
for demarcating the permanent boundary of the
study plots. Each plot subdividing into 100
(10x10 m? quadrat) contagious grids was marked
by the wooden posts.

Diameter at breast height (DBH) of all
perennial plant individuals (DBH >4.5 cm) was
measured to the nearest 1 cm by diameter tape.

Paint mark was drawn at the DBH measuring
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point and aluminum numbering tags were
attached to the trunks. Species of all individuals
were identified in the field and subsequently
confirmed at the Bangkok Herbarium of the RFD
from the specimen collection. All plant
nomenclatures were referred to the well known
works of Smitinand (1980, 2001). In the first
year census, stem position and crown projection
diagram of all individuals (DBH >4.5 cm) were
mapped and sketched. Total stem height (H) and
height to the lowest living branch (Hb) were
measured by using Haga hypsometer and
measuring pole for facilitating in profile diagram
drawing and stratifying in structural analysis
procedure. Repeat tree censuses were carried out
at approximately one year interval. These
databases facilitated for further assessment of
growth and recruitment rates of individuals
reaching to the fixed DBH of 4.5 cm in the cur-
rent year elapse. Number of tree death was
counted and species identified in the current
census for mortality rate assessment of both stand
and individual species levels.
Vertical stand structural analysis

Vertical structure, a stratification of trees
in the 4 stands, was investigated using Ogawa’s
crown-depth and H-H, diagram analysis method
(Ogawa et al., 1965a) in the sample transects
by alternately subdividing each stand into a

rectangular shaped belt of either 10x100 m? or
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20x100 m? and a square shaped sample plot of
100x100 m?.
Species composition and their attributes
Tree species composition classified into
the taxonomic group by family, genera and the
status in each canopy layer was identified. The
stratification of tree species in the 4 stands was
investigated only at the first year study. The
fundamental stand and species parameters were
investigated using the conventional attributes
such as stand density, dominance and frequency
of occurrence together with their relative values.
Basal area at breast height derived from nD?%/4,
where D is measured DBH (cm), was used as
the dominance parameter. Species importance
value index (IVI) was determined by adopting
the method of Curtis and Mclntosh (1951) as
the summation of relative density, relative

frequency and relative dominance, (%).

RESULTS AND DISCUSSION

Structure of SDDF
Stand characteristics

Stand characteristic and initial stand
condition on the onset of the dynamics study in
SDDF is summarized in Table 1. In these 4
stands, stand density of tree individuals (DBH
> 4.5 cm) ranges from 555 to 823 trees.ha! and
number of species ranges from 32 to 37 species.

These include some very few lianas and
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Table 1 Stand characteristics of SDDF in 1984

Stand parameters Stand

1 2 3 4 Mean
1. Plot size (ha) 1 1 1 1 1
2. Altitude 284 360 362 365 342.5
(masl)
3. Aspect N N N N -
4. Slope Gentle Gentle Gentle Gentle -
5. Stand density 555 663 823 707 687
(trees.ha™)
6. Number of 36 34 32 37 35
species
7. Total basal 14.52 19.11 15.46 18.60 16.9225
area (m2.ha')
8. Average 7.95 12.08 7.48 10.25 9.44
height (m)
9. Shannon- 2.732 2.197 1.980 2.465 2.344
Wiener’s H*

* Shannon-Weiner’s index of species diversity (Shannon and Weaver, 1949)
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unidentified shrub species. The occurrence of
lianas in DDF is not so frequent since this plant
life form is rather common and abundant in close
forests such as in seasonal evergreen rain forest
(SERF), mixed deciduous (MDF) and tropical
evergreen rain forests (TRF). Density and species
number of these 4 stands are not comparable to
the dipterocarp savanna forest in northwestern
Thailand investigated by Ogawa et al. (1961)
but the physiognomy of both forests are
relatively similar, being an open canopy with
scattered trees and less abundant tree species as
compared to other forest types.

Density of trees in SDDF is relatively
high and greater in number of species than in the
Pingkong deciduous savanna forest community
in northern Thailand and that in Namphrom
basin in the northeast (Ogawa et al., 1965;
Sahunalu et al., 1979). Both number of species
and stand density are found to be within the
lower range of most tropical dry forests
summarized by Murphy and Lugo (1986).

Species diversity evaluated by Shannon-
Wiener’s index (Shannon and Weaver, 1949) is
relatively low in stand 3 where stand density is
highest. This primarily owes to the number of
species in this stand is lower than in other 3
stands. Basal area of trees in stand 3 is also
considerably low, partly due to the existing of

dense small trees even though the medium sized

Stand Structure and Species Composition...

Pongsak Sahunalu

trees are as similarly abundant as in other 3
stands. Basal area in stand 2 is greater than in
stand 4, due clearly to the more abundance of
some large and emergent trees.
Stand structure

Vertical structuring of forest was first
observed visually to identify its canopy
stratification by using profile diagram
investigation following Richards’s method
(Richards, 1952). Stratification of trees in this
forest is obviously composed of 2-3 layers of
the canopy arrangement, showing their dominant
and co-dominant tree species respectively in
forms of vertical layering and the relatively small
crown overlapping. Vertical structuring by using
profile diagram alone (Richards, 1952) seems to
be insufficient to describe the stratification
quantitatively for the SDDF, especially by using
the narrow belt-transect strip of the forest.
Although recently developed methods are
available (Latham et al., 1998; Baker and
Wilson, 2000) but the stratification of this open
canopy forest using Ogawa’s method (Ogawa et
al., 1965 a) is found to be simple and sufficient
for discriminating the layering of this forest type.
Adopting Ogawa’s method in a larger belt of
20x100 m? as well as in the whole 1 ha (100x100
m?) plot in the same stand found that Ogawa’s
method is proved to be more preferable in

stratification analysis of the SDDF, since the
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canopy layering is less complex. The stratifica-  stands 1 and 3 and 3 layers in stands 2 and 4
tion difference among each stand is observed but  (Figure 1). Major and minor species composition
2 layers of the canopy are classified clearly in
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Figure 1 H-HDb diagram for determining stand stratification following Ogawa et al.
(1965)’s method. The scattered points were from an arbitrarily selected
transect of 20x100 m® quadrat in each stand. Horizontal dash lines indicate
the discriminated layers in each stand by layering vertically as I, Il and Ill from
upper to lower lines respectively. Three different points indicate three canopy

overlapping types.
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of each layer in each stand are however, obvi-
ously different. Three canopy layers were found
in other stand of similar forest type such as in
the Namphrom DDF where the same method
was applied (Sahunalu et al., 1979). Other forest
types usually had more than 3 layers (Ogawa
etal., 1965), where they are relatively true closed
forest types.

In this study, the 4 stands have trees
without crown interference by the neighboring
tree elements for 45, 47, 50 and 54% of
total tree individuals in stands 4, 2, 1 and 3
respectively. The status of each tree species in
the corresponding canopy layers or stratification
in the 4 stands are shown in Table 2. These
dominant trees in the upper canopy layer
are composed of 16, 15, 17 and 18 species
respectively, calculated total basal area at breast
height being 8.66, 13.95, 7.91 and 9.77m*ha’!
respectively. Partly light receiving tree species
are however, sometimes under the full light re-
gime and crown might be interfered by the
neighboring trees periodically and composed of
23,24, 28 and 35% of'total individuals in stands
1, 3, 4 and 2 respectively. Other tree species are
less important in terms of the layering contribu-
tion but maintain their status as the suppressed
trees by co-occurring with the other under-

growths and some species may be under the stage
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of regeneration, being in forms of saplings and
seedlings of the canopy tree species.
Species composition

Species composition and their taxo-
nomic identification by families and genera are
demonstrated in Table 2. In these 4 stands, there
are 18 species common in all stands, 13 species
are in some single stand, 7 species are in only 2
stands and 18 species are common in 3 stands.
These stands are composed of total 24 families
of trees (excluding lianas) and mostly have 18
to 19 families, being largest in stands 1 and 2
and fewest in stands 3 and 4. Thirteen families
are identified and commonly found in all 4 stands
(Table 2). Other families are found in some
stands only.

There are total 42 genera of trees (DBH
>4.5 cm) in this forest type (Table 2) in which
29, 30, 28 and 30 genera are found in the 4 stands
respectively. Only 19 genera present commonly
in all 4 stands, other genera are found only in
one, two or three stands. At species level, there
are 18 common tree species in all 4 stands and
only 13 species in some single stands, 7 species
in only 2 stands and 18 species in 3 stands. The
most dominant tree families are Dipterocar-
paceae (3-4 species), Rubiaceae (3-5 species),
Euphorbiaceae (1-4 species), Caesalpinoideae

(2-3 species), Papilionoideae (2-4 species) and
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Table 2 Species composition and their status in stand stratification in the 4 stands of

SDDF in 1984.

Status in stand stratification’

. - Stand
Species Family

1 2 3 4
Albizia odoratissima (L.f.) Benth. Mimosoideae (L) g g d f
Antiaris toxicaria Lesch. Moraceae NE NE NE €
Antidesma ghaesembila Gaerth. Euphorbiaceae NE NE B @
Antidesma laurifolium Airy Shaw Euphorbiaceae b NE NE NE
Aporosa villosa (Wall. ex Lindl.) Baill. Euphorbiaceae (§ € d @
Artocarpus lacucha Roxb. Moraceae NE NE b NE
Bauhinia saccocalyx Pierre Caesalpinoideae (L) d d NE f
Baubhinia sp. Caesalpinoideae (L) NE NE d NE
Bombax insigne Wall. Bombaceae b NE NE NE
Buchanania lanzan Spreng. Anacardiaceae c c NE NE
Canarium subulatum Guillaumin Burseraceae b b b f
Careya sphaerica Roxb. Lecythidaceae @ © b @
Cratoxylum formosum (Jack) Dyer Guttiferae NE NE NE f
Dalbergia assamica Benth. Papilionoideae (L) NE NE NE c
Dalbergia cultrata Graham ex Benth. Papilionoideae (L) e e NE @
Dalbergia nigrescens Kurz Papilionoideae (L) NE NE d NE
Dalbergia oliveri Gamble Papilionoideae (L) NE NE d f
Dillenia obovata (Blume) Hoogland Dilleniaceae (@ c b €
Diospyros ehretioides Wall. ex G. Don Ebenaceae f f b @
Diospyros mollis Griff. Ebenaceae NE NE NE f
Diospyros oblonga Wall. ex G. Don Ebenaceae NE NE a NE
Dipterocarpus intricatus Dyer Dipterocarpaceae g g d g
Erythrophleum succirubrum Gagnep. Caesalpinoideae (L) (§ € d NE
Gardinia sootepensis Hutch. Rubiaceae @ c b f
Irvingia malayana Oliv. ex A.W. Benn. Irvingiaceae (& c b f
Ixora ebarbata Craib Rubiaceae NE NE NE NE
Kydia calycina Roxb. Malvaceae (§ € NE NE
Lannea coromandelica (Houtt.) Merr. Anacardiaceae (§ € NE NE
Lithocarpus polystachyus (Wall ex A.DC.) Rehder  Fagaceae d d NE f
Mangifera caloneura Kurz Anacardiaceae d d b NE
Mitragyna rotundifolia (Roxb.) Kuntze Rubiaceae f f d f
Morinda coreia Ham. Rubiaceae f f b f
Nauclea officinalis (Pierre ex Pit.) Merr. & Chum  Rubiaceae NE NE NE f
Nauclea orientalis (L.) L. Rubiaceae NE NE NE f
Parinari anamense Hance Chrysobalanaceae f f d f
Phyllanthus emblica L. Euphorbiaceae NE NE a @
Premna pyramidata Wall. ex Schauer Labiatae NE NE NE b
Pterocarpus macrocarpus Kurz Papilionoideae (L) g g d f
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Table 2 Cont.

Status in stand stratification’

. - Stand
Species Family

1 2 3 4
Quercus kerrii Craib Fagaceae f f d f
Rothmannia wittii (Craib) Bremek. Rubiaceae b b NE NE
Semecarpus reticulata Lecomte Anacardiaceae NE NE d NE
Shorea obtusa Wall. ex Blume Dipterocarpaceae g g d (@
Shorea roxburghii G.Don Dipterocarpaceae d g d g
Shorea siamensis Miq. Dipterocarpaceae d g NE g
Sindora siamensis Teijsm. & Miq. Caesalpinoidae (L) d g d
Unidentified - g g d c
Unidentified (Liana) - NE NE NE NE
Vaccinum sprengelii (G.Don) Sleumer Ericaceae © © NE NE
Vitex canescens Kurz Labiatae c c NE NE
Vitex peduncularis Wall. ex Schauer Labiatae © © b f
Xylia xylocarpa var. kerrii (Craib & Hutch.) I.C. Mimosoideae (L) f f d f
Nielsen

' (L) = Legume tree group
2 Presence of their species in the corresponding layers in each stand stratification: a=layer 1 only, b=layer 2 only,
c=layer 3 only, d=layer | and 2, e=layer | and 3, f=layer 2 and 3, g=layer 1, 2 and 3. NE = Non-existing.
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Mimosaceae (2 species). There are also some
families in this forest type that has few species
and sporadically grown such as Bombaceae,
Moraceae, Guttifereae, Dilleniaceae, Irving-
1aceae, Malvaceae, Combretaceae, Burseraceae,
Chrysobalanaceae, Ericaceae, Myrtaceae and
Celastraceae. It is therefore obvious that the
most dominant and its associated co-dominant
tree species are different among the 4 stands,
suggesting that this forest type is extremely
heterogeneous in terms of species composition
even within a small area as in SDDF.

Few studies in various Thai forests have
included the identification of floristic family,
making it impossible to detect the similarity and
difference among the forest types. A study in
Sakaerat seasonal evergreen rain forest (Sahu-
nalu, 2002), hereafter abbreviated as SSERF,
found 30 families of trees and 13 families of
lianas (DBH >4.5 cm), comprising of 49 genera
of trees, 13 genera of lianas and 57 species of
trees, 15 species of lianas. Only 2 tree species
(Hopea ferrea and Shorea henryana) belong to
Dipterocarpaceae family in the SSERF, making
the contrast differences in the physiognomy
between DDF and SERF clearly. All these
Dipterocarpaceae tree species in SDDF are
entirely the deciduous trees as opposed to the

evergreen Dipterocarpaceae that are generally
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found in the wetter lowland dipterocarp forest
in some equatorial regions in Southeast Asia
(Smitinand et al., 1980). In tropical forest type,
there are only 4 significant and exceptional
evergreen Dipterocarpaceae tree species
(Suntisuk, 1988).

There are no published numerical
taxonomic classification of the tropical dry
forest in Southeast Asia but Gillespie et al.
(2000) summarized the floristic diversity in 0.1
ha sample plots from lowland neotropical dry
forests sites gathering from various sources,
being ranged from 19 to 46 families and 34 to
121 species. It is likely that the SDDF ranks as
one of the species-poor forests among the world
tropical dry forest communities.

Species IVI of the dominant and other
component trees are different among the 4 stands
(Table 3). Thus, the 4 stands are considered to
represent some association types of the DDF of
the area. Considering the species IVI that
indicate the successful establishment of trees in
occupying the habitat, especially those having
highest IVI and the followers among the first
two component species in each stand are
therefore classified as Shorea roxburghii-
Quercus kerrii, Shorea obtusa-Shorea siamensis,
Shorea obtusa - Pterocarpus macrocarpus

and Shorea siamensis-Shorea roxburghii
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Table 3 Importance value index (IVI) of the component species in the 4 stands of

SDDF in 1984.

IVI (%)’
Species Stand
1 2 3 4
Albizia odoratissima (L.f.) Benth 0.97 5.13 4.88 4.96
Antiaris toxicaria Lesch. 0.97 NE NE 0.40
Antidesma ghaesembila Gaerth. 0.50 NE NE NE
Antidesma laurifolium Airy Shaw 0.94 NE 0.45 1.23
Aporosa villosa (Wall.ex Lindl.) Baill. 4.07 0.45 0.46 3.31
Artocarpus lacucha Roxb. NE NE 0.44 NE
Bauhinia saccocalyx Pierre NE 3.87 NE 1.42
Bauhinia sp. 0.70 NE 2.96 NE
Bombax insigne Wall. 1.01 NE NE NE
Buchanania lanzan Spreng. NE 0.45 NE NE
Canarium subulatum Guillaumin NE 0.57 0.46 0.91
Careya sphaerica Roxb. 2.69 0.47 3.97 1.60
Cratoxylum formosum (Jack) Dyer 0.45 NE NE 2.34
Dalbergia assamica Benth. NE NE NE 0.57
Dalbergia cultrata Graham ex Benth. 7.35 1.98 NE 7.52
Dalbergia nigrescens Kurz NE NE 2.95 NE
Dalbergia oliveri Gamble 1.26 NE 2.28 3.02
Dillenia obovata (Blume) Hoogland 13.66 1.00 0.96 0.04
Diospyros ehretioides Wall. ex G. Don 4.42 1.02 2.71 0.47
Diospyros mollis Griff. 0.56 NE NE 0.47
Diospyros oblonga Wall. ex G. Don NE NE 1.98 NE
Dipterocarpus intricatus Dyer 39.97 6.36 19.30 9.39
Erythrophleum succirubrum Gagnep. NE 1.04 1.46 NE
Gardinia sootepensis Hutch. 0.46 4.50 2.35 6.10
Irvingia malyana Oliv. ex A.W.Benn. 1.99 2.53 1.05 1.59
Ixora ebarbata Craib 1.99 NE NE NE
Kydia calycina Roxb. 0.68 0.46 NE NE
Lannea coromandelica (Houtt.) Merr. 2.93 1.11 NE NE
Lithocarpus polystachyus (Wall ex A.DC.) Rehder NE 0.94 NE 3.79
Mangifera caloneura Kurz 5.71 14.60 0.93 NE
Mitragyna rotundifolia (Roxb.) Kuntze 14.89 4.82 8.06 8.38
Morinda coreia Ham. 4.09 6.82 8.38 9.78
Nauclea officinalis (Pierre ex Pit.) Merr. & Chum NE NE NE 1.59
Nauclea orientalis (L.) L. NE NE NE 0.42
Parinari anamense Hance NE 0.65 2.03 1.72
Phyllanthus emblica L. 0.48 NE 0.53 1.19
Premna pyramidata Wall. ex Schauer NE NE NE 0.45
Pterocarpus macrocarpus Kurz 33.50 28.52 37.89 21.12
Quercus kerrii Craib 42.74 7.94 2.14 24.41
Rothmannia wittii (Craib) Bremek. NE 1.38 NE NE
Semecarpus reticulata Lecomte NE NE 1.52 NE

Shorea obtusa Wall. ex Blume 23.69 123.65 157.03 0.99
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Table 3 Cont.
IVI (%)
Species Stand
1 2 3 4
Shorea roxburghii G.Don 46.01 4.06 7.81 73.74
Shorea siamensis Miq. 6.37 50.30 NE 80.74
Sindora siamensis Teijsm. & Miq. 8.16 4.73 11.35 10.85
Siphonodon celastraneus Griff. NE NE 0.91 NE
Stereospermum neuranthum Kurz 0.61 0.50 3.57 1.24
Syzygium cumini (L.) Skeels NE NE NE 0.60
Terminalia chebula Retz. var. chebula 0.93 0.47 NE 0.40
Unidentified 1.06 3.04 0.46 1.34
Unidentified (Liana) 0.94 NE NE NE
Vaccinum sprengelii (G.Don) Sleumer NE 0.68 NE NE
Vitex canescens Kurz NE 0.46 NE NE
Vitex peduncularis Wall. ex Schauer 8.94 1.36 0.95 3.56
Xylia xylocarpa var. kerrii (Craib & Hutch.) I.C. 15.74 14.18 7.80 8.18

Nielsen

"NE= Non-existing
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association types in stands 1, 2, 3 and 4
respectively. Kutintara (1975) classified 6
association types of the DDF in the northwest
Thailand; however, Ogawa et al. (1961)
classified this forest type into 3 association types
while Sukwong (1974) added another one more
association type into these earlier classifications.

Classification of the association type for
the SDDF is considered to be slightly different
from that proposed by Sukwong (1974) and
Kutintara (1975) as their original works
included the relatively highland DDF type into
the classification; such as Pine-dipterocarp
association type. In highland DDF type, it is
always found Pinus kesiya and P. merkusii, the
two native pine species co-occurring with those
tree species belonging to Dipterocarpaceae
family. SDDF is grown on the relatively low,
undulating hill under the slightly arid climate
and shallow soils where these two native pine
species are absolutely absent. Moreover, other
two more important tree species, D. tuberculatus
or D. obtusifolius are not frequently found in the
Sakaerat area. SDDF is in fact, primarily
composed of the most dominant trees belonging
to genus Shorea of the Dipterocarpaceae family.
The entire area of SDDF may belong to the
association type 1 in Ogawa et al. (1961)’s

classification, e.g. Shorea obtusa-Shorea
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siamensis association type. The co-occurrence
of the dominant and co-dominant tree species
and formation of various association types as
found in these stands may be different among
stands in the same area within the same location
as in present case. One dominant tree species in
one particular stand may grow as a co-dominant
in other stand in different location such as S.
siamensis and S. roxburghii in SDDF. However,
P. macrocarpus, one of the most valuable
commercial tree species belonging to
Papilionoideae family (one of legume tree
species) is not only grown as a co-dominant tree
species of S. obtusa in stand 3 but also being
one of the most important tree species as being
the 3™ and 4™ ranking tree elements in terms of
its IVI in all 4 stands (Table 3). Although
M. rotundifolia, S. roxburghii, Q. kerrii, D.
intricatus and Sindora siamensis are found in all
4 stands but they have the relatively high VI
only in some stands in SDDF. Whilst M.
caloneura is found to be among the top five
species having high VI in stands 2 and 3 in this
area (Table 3).

CONCLUSION
SDDF exhibits the structural
organization of the stand as being open and less

crown overlapping among the canopy tree
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species. The stands are identified as having
considerable large canopy gap. The forest
canopy is stratified into 2-3 layers for the 4 stands
in this site. The stands are dominated by the tree
species belonging to Dipterocarpaceae family
and being co-occurrence with several tree species
in other families. Stand density of trees (DBH >
4.5 cm) in the 4 stands ranges between 555-823
trees.ha!. Species composition ranges between
32-37 species, average tree height between
7.48-12.08 m and total basal area between
14.52-19.11 m*ha’'. Shannon-Weiner’s index
of species diversity (H) is calculated as
1.980-2.732. These stand parameters are
clearly shown the large variations in stand
structure and species composition. All data
recorded initially in 1984 will be used as the
baseline information for a future long-term study
on their dynamics. The 4 stands are recognized
as 4 association types by using two leading tree
species having correspondingly highest and the
next high [V as: (1) Shorea roxburghii-Quercus
kerrii, (2) Shorea obtusa-Shorea siamensis, (3)
Shorea obtusa-Pterocarpus macrocarpus and (4)
Shorea siamensis-Shorea roxburghii association

types in stands 1, 2, 3, and 4 respectively.

ACKNOWLEGEMENTS

The author expresses his profound

Stand Structure and Species Composition...

Pongsak Sahunalu

thanks to the National Research Council of
Thailand (NRCT) for providing the financial
support to this long-term study. . This report was
prepared during the author’s tenure of a Visiting
Professor at the Center for Research on Wild
Plants (CRWP), Utsunomiya University (UU)
in Japan (2003-2004). He would like to record
his sincere thanks to the Director of the CRWP:
Prof. N. Ichizen and to Prof. T. Ohkubo of Dept.
of Forest Science of UU for their hospitality
and friendships given to him. Thanks are also
extending to Wichapart Sungpalee and Nantida
Suthamwong for their contributions in data

analyses.

REFERENCES

Baker, P. J. and J.S. Wilson. 2000. A quantitative
technique for the identification of
canopy stratification in tropical and
temperate forests. Forest Ecology and
Management 127:77-86.

Blasco, F. 1983. The transition from open forest
to savanna in continental southeast Asia.
Pp.167-181. In: F. Bourliére (ed.).
Tropical Savannas. Ecosystem of the
World 13. Elsevier, Amsterdam.

Boulbet, J. 1982. Evolution des paysages
végétaux en Thailande du nord-est.

Publication of Ecological du France



113819n139An13t LY T 3 etiui 6

Extréme-Orient 136:1-36.

Bunyavejchewin, S. 1999. Structure and
dynamics in a seasonal dry evergreen
forest in northeastern Thailand. Journal
of Vegetation Science 10:787-792.

Crow, T. R. 1980. A rain forest chronicle: a
30-year record of change in structure
and composition at El Verde, Puerto
Rico. Biotropica 12(1): 42-55.

Curtis, J. T. and R. P. McIntosh. 1951. Anupland
forest continuum in the prairie forest
border region of Wisconsin. Ecology
32:476-496.

Gentry, A.H. 1982. Patterns of neotropical plant
species diversity. Evolution Biology
15:1-54.

Gentry, A.H. 1988. Changes in plant community
diversity and floristic composition on
environmental and geographical
gradients Annals of the Missouri
Botanical Garden 75:1-34.

Gentry, A.H. 1995. Diversity and floristic com
position of Neotropical dry forests.
Pp.146-194. In: S.H.Bullock, H.A.
Mooney and E.Medina (eds.).
Seasonally Dry Tropical Forests.
Cambridge University Press,
Cambridge, UK.

Gillespie, T. W., A. Grijalva and C. N. Farris.

2000. Diversity, composition, and

Stand Structure and Species Composition...

Pongsak Sahunalu

structure of tropical dry forests in
Central America. Plant Ecology 147:
37-47.

Holdridge, L. 1967. Life Zone Ecology. Tropical
Science Center, San José, Costa Rica.

Hubbell, S.P. and R.B. Foster. 1990. Structure,
dynamics and equilibrium status of
old-growth forest on Barro Colorado
Island. Pp.522-541. In: A.H.Gentry
(ed.). Four Neotropical Rainforest. Yale
University Press, New Haven.

Janzen, D. 1988. Tropical dry forest. The most
endangered major tropical ecosystems.
Pp.130-137. In: E.O. Wilson (ed.).
Biodiversity. National Academy Press,
Washington, DC.

Kutintara, U. 1975. Structure of the dry
dipterocarp forest. Ph.D.Dissertation.
Colorado State University, Fort Collins.
242 p.

Latham, P.A., H. R. Zuuring and D. W. Coble.
1998. A method for quantifying vertical
forest structure. Forest Ecology and
Management 104:157-170.

Lieberman, D. and M. Lieberman. 1987. Forest
tree growth and dynamics at La Selva,
Costa Rica (1969-1982). Journal of
Tropical Ecology 3:347-358.

Manokaran, N. and M. Kochumen. 1987.

Recruitment, growth and mortality of



915819n139An13U LY T 3 atfudi 6

tree species in a lowland dipterocarp
forest in peninsular Malaysia. Journal
of Tropical Ecology 3:315-330.

Murphy, P.G. and A. E. Lugo. 1986. Ecology of
tropical dry forest. Annual Review of
Ecology and Systematics 17:67-88.

Neal, G.D. 1967. Statistical description of the
forest of Thailand. Military Research
and Development Center, Bangkok
346 p.

Ogawa, H., K.Yoda and T. Kira. 1961. A
preliminary survey on the vegetation of
Thailand. Nature and Life in Southeast
Asia 1:20-158.

Ogawa, H., K.Yoda, T.Kira, K.Ogino, T.Shidei,
D.Ratanawongse and C.Apasutaya.
1965a. Comparative ecological studies
on three main types of forest vegetation
in Thailand. I. Structure and floristic
composition. Nature and Life in
Southeast Asia 4:13-48.

Ogawa, H., K. Yoda, T.Kira and K.Ogino. 1965b.
Comparative ecological studies on three
main types of forest vegetation in
Thailand. II. Plant biomass. Nature and
Life in Southeast Asia 4:49-80.

Ogino, K., D. Ratanawongse, T. Tsutsumi and
T.Shidei. 1967. The primary production
of tropical forest in Thailand. Southeast

Asian Studies 1:122-154.

Stand Structure and Species Composition...

Pongsak Sahunalu

Okali, D.U.U. and B.A. Ola-Adams. 1987. Tree
population changes in treated rain forest
at Omo Forest Reserve, southwestern
Nigeria. Journal of Tropical Ecology
3:291-313.

Rankin-de-Merona, J.M., H.R.W. Hutchings and
T.Lovejoy. 1990. Tree mortality and
recruitment over a five-year period in
undisturbed upland rainforest of the
Central Amazon. Pp. 573-584. In:
A.H.Gentry (ed.). Four Neotropical
Rainforests. Yale University Press, New
Haven.

Richards, P.W. 1952. The Tropical Rain Forest.
An Ecological Study. Cambridge
University Press, London.

Robbins, R.G. and T. Smitinand. 1966. A
botanical ascent of Doi Inthanon.
Natural History Bulletin of the Siam
Society 21:205-227.

Rollet, B. 1953. Note sur les foréts claires
du sud de I’ Indochine. Bois Forét
Tropicale 31:3-13.

Royal Forest Department (RFD). 1962. Type of
forest of Thailand. RFD, Ministry of
Agriculture, Bangkok.

Royal Forest Department (RFD). 2000. Forestry
statistics of Thailand. RFD, Bangkok.

Sahunalu, P. 2002. Structure, floristic diversity

and dynamics of a seasonal rain forest,



113819n139An13t LY T 3 etiui 6

Sakaerat, Northeast Thailand. 1.
Structure and floristic composition.
Journal of the National Research
Council of Thailand 34(2): 181-215.

Sahunalu, P., M. Jamroenpruksa, B.Puriyakorn,
P.Dhanmanonda, W.Suwannapinant and
B. Prachaiyo. 1979. Comparative
structural characteristics of three forest
types in Namphrom Basin,
Chaiyaphoom Province. Forest Research
Bulletin 63, Faculty of Forestry,
Kasetsart University, Bangkok. (in Thai
with English summary).

Sahunalu, P., P. Dhanmanonda, M.
Jamroenpruksa and C. Khemnark. 1993.
Effects of reforestation, abandoned
areas and natural forests on Sakaerat
environments. Final Report to NRCT,
Bangkok. (in Thai with English
summary).

Sahunalu, P., P. Dhanmanonda and C. Khemnark.
1994. Discriminant analysis of soil and
plant relationships in dry dipterocarp
forest. Thai Journal of Forestry 13:
98-113. (in Thai with English summary).

Sahunalu, P. and P. Dhanmanonda. 1995.
Structure and dynamics of dry
dipterocarp forest, Sakaerat,
northeastern Thailand. Pp.469-498. In:
E.O Box, R. K. Peet, T. Masuzaka, et al.

Stand Structure and Species Composition...

Pongsak Sahunalu

(eds.). Vegetation Science in Forestry,
Kluwer Academic Publishers.
Dordrecht, The Netherlands.

Santisuk, T. 1988. An account of the vegetation
of northern Thailand. Geoecological
Research vol. 5. Franz Steiner Verlag
Wiesbaden GMBH, Stuttgart.

Shannon, C.E. and W. Weaver. 1949. The
mathematical theory of communication.
University of Illinois Press, Urbana,
[linois.

Smitinand, T. 1977. Vegetation and ground
cover of Thailand. Department of Forest
Biology, Faculty of Forestry, Kasetsart
University, Bangkok.

Smitinand, T. 1980. Thai Plant Names: (Bo
tanical Names-Vernacular Names).
Royal Forest Department, Bangkok.

Smitinand, T. 2001. Thai Plant Names: Revised
Edition. Royal Forest Department,
Bangkok.

Smitinand, T., T. Santisuk and C. Pengklai. 1980.
The manual of Dipterocarpaceae of
mainland Southeast Asia. The Forest
Herbarium, Royal Forest Department,
Bangkok.

Stott, P. 1976. Recent trends in the classification
and mapping of dry deciduous
dipterocarp forest in Thailand. Pp.22-56.
In: P. Ashton and M. Ashton (eds.). The



915819n139An13U LY T 3 atfudi 6

classification and mapping of Southeast

Asian ecosystems. University of Hull

Department of Geography
Miscellaneous series.

Stott, P. 1984. The savanna forests of mainland
Southeast Asia: an ecological survey.
Progress in Physiological Geography
8:315-335.

Stott, P. 1986. The spatial pattern of dry season
fires in the savanna forests of Thailand.
Journal of Biogeography 13:345-358.

Stott, P. 1988a. Savanna forest and seasonal fire
in Southeast Asia. Plants Today
1:196-200.

Stott, P. 1988b. The forest as Phoenix: towards
a biogeography of fire in mainland
Southeast Asia. Geography Journal
154:337-350.

Stott, P. 1990. Stability and stress in the savanna
forests of mainland Southeast Asia.
Journal of Biogeography 17:373-383.

Sukwong, S. 1974. Deciduous forest ecosystem
in Thailand. Paper presented at the
UNESCO seminar on deciduous forest
ecosystem. November 25-30, 1974.
Sakaerat Experimental Station,
Nakornratchasima, Thailand.1&2.
Faculty of Forestry, Kasetsart
University, Bangkok.

Sukwong, S., L.Chuntanaparb, U.Kutintara,

20

Stand Structure and Species Composition...

Pongsak Sahunalu

P.Sahunalu, S.Pongamphai, B. Thaiutsa,
S.Thammincha, S.Siripatanadilok and
W.Kaitpraneet. 1976, 1977. Quantitative
studies of the seasonal tropical forest
vegetation in Thailand. Annual Report
No. 1&2. Faculty of Forestry, Kasetsart
University, Bangkok.

Swain, M.D., J. B. Hall and 1.J. Alexander.

1987a. Tree population dynamics at

Kade, Ghana (1968-1982). Journal of

Tropical Ecology 3:331-345.

Trejo, 1. and R. Dirzo. 2000. Deforestation of
seasonally dry tropical forest: a local
and national analysis in Mexico.
Biological Conservation 3:21-28.

Vidal, J. 1960. La vegetation du Laos. 2¢ partie.
Groupements végétaux et flore. Trav
Lab For.Toulouse 5 (1, 1): 121-582.

Whitmore, T.C. 1989. Change over twenty-one
years in the Kolombangara rain forests.

Journal of Ecology 77:469-483.



qn3ansnnsaanisnlel 3(6) : 21-34 (2552) Journal of Forest Management 3(6) : 21-34 (2009)
21

Spatial Distribution and Size Structure Patterns of Tree Species
in the Long-term Dynamic Plots of Sakaerat Deciduous

Dipterocarp Forest, Northeastern Thailand

Pongsak Sahunalu!

ABSTRACT

All tree individuals (DBH > 4.5 cm) in the 4 stands of each 1 ha square plots in Sakaerat
deciduous dipterocarp forest (SDDF) established for the long-term dynamic studies were investi-
gated to clarify their spatial distributional patterns in forms of I-delta (I,) index following the
Morisita’s procedure by several quadrat size expansions. Frequency distribution of tree individuals
in each DBH class (5 cm interval) or size structure distributional pattern in the 4 stands were also
analyzed and two negative function models (power function and exponential function) were tested
to get the best fit of the two models. Results of the studies reveal that most of the major tree species
in the 4 stands are found to distribute in clumping pattern by showing I, values above 1, while the
overall individuals in every stands are in random pattern with I, values closed to 1, regardless of any
plot size enlargement. Size structure of all tree individuals in this forest is found to display an ex-
plicit form of the negative exponential pattern explaining its relatively stable size structure even
though they are quite sparsely distributed in each stand. Some dominant tree species in all 4 stands
are found to have both L and B-shaped distributional patterns of size structure except for the rest

ones that no specific patterns are found in this SDDF type.

Keywords : Deciduous dipterocarp forest, Sakaerat, Size structure, Spatial distribution pattern
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INTRODUCTION

Spatial pattern is the fundamental
characteristic of all organisms and also an im-
portant characteristic of ecological communi-
ties (Connell, 1963). It can be related to the
habitat preferences of the organisms under
studies, especially in tree and other animal
communities (Williams, 1976; George and Ed-
wards, 1976; Doncaster, 1981; Lamont and
Fox, 1981). Some forest tree spatial patterns in
Thailand had been investigated by Ogawa et
al. (1961). However, study on tree distribution
pattern of deciduous dipterocarp forest
dipterocarp forest community (SDDF) is
extremely essential to understand the behavior
of tree component in this particular dry forest
of the northeastern region of Thailand where
the environmental condition is relatively harsh
for plant and tree growing. The significance of
this forest community type has been already
stated in the previous paper (Sahunalu, 2009).
Size structure in tree population is usually
used to explain population structure in case
when tree age determination is difficult.
Deciduous dipterocarp forest (DDF) tree
components have no clear annual or growth
ring mostly, making the determination of
tree age to be impossible. To overcome this

problem, size distribution is considered to be

Spatial Distribution and Size Structure...

Pongsak Sahunalu

most practical way in explaining population
structure in almost all forest community in the
tropics.

It is also of keen interest to observe
these two important characteristics of tree
species in a long-term interval. Present
study is therefore included the investigation
on spatial and size distributional patterns
of some leading tree species and also of all
individuals in the large scale and long-term

forest dynamic observation plots.

MATERIALS AND METHODS
Spatial distribution of tree species
Spatial distribution or species
dispersion, another horizontal pattern of
tree individuals that spatially arranged in
the environmental space was investigated
to elucidate the behavior of tree species
in establishment on the given space. This
aspect was studied by using I-delta (I;)
index proposed by Morisita (1959). The
investigation was undertaken following the
enlargement of the quadrat length from the
minimum to the maximum sizes in the stands.
The values of I; equals 1 when the individual
is random, <1 is uniform and >1 is clump. In

this study the dispersion pattern was focused

on the 5 tree species having the highest IVI



113819n139An13t LY T 3 etiui 6

orderly (Sahunalu, 2009) in each stand and on
the total individuals in the whole 1 ha plot of
each stand.
Size structure of trees and of the forest
community

Tree size distribution or the size
structure of the forest community was
analyzed by dividing the DBH of all tree
individuals and of each tree species (DBH
>4.5 cm) into various DBH classes by 5 cm
intervals. Frequency distribution of number
of tree individuals in every size class was
tested by using two distribution models: (1)
negative power function model (y = Ad™®)
and (2) negative exponential function model
(y = Ae™), where y = number of individuals
in each diameter class (trees.ha™), d = mid-
point of the diameter class (cm), A and o
= constant parameters and e = base of the
natural logarithm. For each individual tree
species (DBH > 4.5 cm), size structure in
forms of L-shaped or B-shaped (bell-shaped)
distributional pattern was also examined in all

4 stands.

RESULTS AND DISCUSSION
Spatial pattern distribution
Study on spatial distribution of trees

in the 4 stands of SDDF was focused on the
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trees having DBH > 4.5 cm. All individuals
are randomly distributed as suggested by the
I index of Morisita (1959) being close to 1 in
all 4 stands. This similar distributional pattern
is always found in other forest communities
in Thailand (Ogawa et al., 1961) and in some
temperate forests (Williamson, 1975). The
study emphasizing only on the 5 dominant
tree species in each stand found that all
distribute in clumping pattern as their I are
always greater than 1 as the size of quadrat
is expanded until reaching about 60 m long
(Figure 1). Bunyavejchewin et al. (2003) also
found the clumping pattern of the 4 canopy
species belonging to Dipterocarpaceae family
in a seasonal dry evergreen forest in western
Thailand. Many adult tree populations in
Indian dry tropical forest deciduous forest
were mostly in clumping distribution but
might be changed following some forest
disturbances (Sagar ef al., 2003). Using
different dispersion index such as Ripley’s
function in an old-growth temperate hardwood
forest also revealed that most species were
in form of aggregation pattern (Aldrich et
al., 2003). Numerous tree individuals in an
old-growth subalpine coniferous forest in
central Japan also exhibited the aggregation

form of dispersion (Miyadokoro et al., 2003).
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Figure 1 Morisita’s index of dispersion (I ;) of dominant tree species in the 4 stands of
SDDF. Dash line shows the random dispersion. Species names are abbreviated from
the first two letters of genera and species names of each tree species

shown in Table 1.
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Using similar spatial pattern index as in
this study, the clumping dispersion pattern
of most tree species was also found in the
ever-wet lowland dipterocarp forest in Pasoh,
Malaysia (Okuda et al,. 1997). The clumping
pattern of these dominant tree species may
partly explain their regenerative behaviors
occurring naturally to be abundant in most
favorable environment that may be due to
their niche preferences. Clumping pattern
is however, a phenomenon that leads to the
creation of mosaic structure of the forest
community instead of a regular pattern as
is usually found in artificial stand or in tree
plantation. Moreover, clumping in most
deciduous tree species of this forest type
might be due to the coppice forming habit and
patchy distribution of microhabitats suitable
for plant growth in dry tropical soils (Roy and
Singh, 1994). According to Odum (1971), the
clumped distribution is common in nature
while random distribution is found only in the
very uniform environments. The clumping
of individuals of a species may be due to the
insufficient mode of seed dispersal (Ashton,
1969; Richards, 1996) or when death of tree
creates a large gap encouraging recruitment
and growth of numerous saplings (Armesto et

al., 1986; McNewbery et al., 1986; Richards,
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1996). Vegetative reproduction by suckers and
coppice also encourages clumping pattern as
most saplings are always grown around their
living main stumps.
Size structure

Tree size distribution using DBH of
all individuals found in each stand in SDDF
is well explained by the negative exponential
model (Figure 2) rather than by the negative
power function model. This model yields
different parameters A and a from stand to
stand, being good fit from the minimum
size class as low as 4.5-9.5 cm to the
maximum size class of 54.5-64.5 cm. This
is corresponded to the inverse J-shaped or
L-shaped distribution model traditionally used
for explaining tree population distribution,
particularly in the demographic studies. It
is also usually used this distribution model
along with the age class of trees in stand
for explaining tree population age structure
that always be able to detect the tree natural
regeneration in a given forest community
and in stands. Tree age determination is not
possible in this forest community as similar
to other tropical forest communities where
tree ring analysis is still not advanced and
reliable method of detecting age has not yet

been developed for the unclear annual ring
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Figure 2 Size structure of trees (DBH > 4.5 cm) in the 4 stands of SDDF in 1984 as
determined by a negative exponential model: y = Ae **.
Where y = No.ha™', x = mid-point of DBH (cm), A and o = constants,
e = base of natural logarithm, R* = coefficient of determination.
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trees. Therefore, this study does not attempt
to explain the relationships between tree
size and age aspect in this forest type. On
the other hand, this size structure of trees is
conventionally used in manipulating stands
to regulate the stand structure in Silvicultural
practice of uneven-aged stand management
(Meyer, 1952; Smith, 1962), therefore these
4 stands may be considered as one of the
uneven-aged natural forest communities in this
area and in the tropical region.

The smooth decreasing trend of tree
individuals along the size class increasing in
forms of the exponential function as observed
in these 4 stands suggests the special and
variable regeneration characteristics of the
forest (Knight, 1975) and forms a stand
characteristic of multiple age of species
composition known as uneven-aged stand in
general forestry terminology. Studies on the
seasonal evergreen forest community type
(SERF) in the same area; Sahunalu (2002) as
well as Bunyavejchewin (1986) found that the
distribution model of the power function form
was best explained for that forest community
type. In case of DDF, it is not clear that
whether because of the highly variable tree
species composition or because the stands

have not only a single dominant species or a
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single age class distribution, where it is always
found the negative exponential distribution
rather than the negative power distribution as
suggested by Peterken and Jones (1987). In
the same location at Sakaerat, Kanzaki ef al.
(1995) and Sahunalu (2002) recognized the
SERF stand locating adjacent to the present
studied DDF stands as a mono-dominant
stand dominating by most of the Hopea
ferrea. 1t is therefore possible that the mono-
dominant stand is rather well fitted by the
negative power function model (Sahunalu,
2002; Bunyavejchewin, 1986).

Size structures of various tree
species in the 4 stands were analyzed and
demonstrated in Tablel. Only some major
component tree species are found to have
specific size structure either the L-shaped
or B-shaped distributional patterns while
many species having few individuals and thus
lower values of IVI exhibit no distinguishing
pattern. Sahunalu (2002) found several tree
species in a seasonal evergreen rain forest
at Sakaerat to have L-shaped as well as
B-shaped distribution. Bunyavejchewin
(1999) found the L-shaped distribution pattern
of dominant dipterocarp tree species in a
seasonal evergreen forest of the same location

especially all individuals of Hopea ferrea but
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Table 1 Size structure distribution patterns of all species in the 4 stands of SDDF in

1984.
Size structure'
Stand
Species

1 2 3 4
Albizia odoratissima (L.f.) Benth. - L L L
Antiaris toxicaria Lesch. - NE NE -
Antidesma ghaesembila Gaerth. - NE NE NE
Antidesma laurifolium Airy Shaw - NE - -
Aporosa villosa (Wall. ex Lindl.) Baill. - - - -
Artocarpus lacucha Roxb. NE NE - NE
Bauhinia saccocalyx Pierre NE L NE -
Bauhinia sp. - NE B NE
Bombax insigne Wall - NE NE NE
Buchanania lanzan Spreng. NE - NE NE
Canarium subulatum Guillaumin NE - - NE
Careya sphaerica Roxb. L - L -
Cratoxylum formosum (Jack) Dyer - NE NE -
Dalbergia assamica Benth. NE NE NE -
Dalbergia cultrata Graham ex Benth. L - NE -
Dalbergia nigrescens Kurz NE NE L NE
Dalbergia oliveri Gamble B NE - L
Dillenia obovata (Blume) Hoogland L - - -
Diospyros ehretioides Wall. ex G. Don L - - -
Diospyros mollis Griff. - NE NE -
Diospyros oblonga Wall. ex G. Don NE NE - NE
Dipterocarpus intricatus Dyer L B B -
Erythrophleum succirubrum Gagnep. NE - - NE
Gardinia sootepensis Hutch. - - - -
Irvingia malyana Oliv. ex A.W. Benn. - - - -
Ixora ebarbata Craib - NE NE NE
Kydia calycina Roxb. - - NE NE
Lannea coromandelica (Houtt.) Merr. - - NE NE
Lithocarpus polystachyus (Wall ex A. DC.) Rehder NE - NE -
Mangifera caloneura Kurz - L -
Mitragyna rotundifolia (Roxb.) Kuntze L L L L
Morinda coreia Ham. B B L L
Nauclea officinalis (Pierre ex Pit.) Merr. & Chum NE NE NE -
Nauclea orientalis (L.) L. NE NE NE -
Parinari anamense Hance NE - - -
Phyllanthus emblica L. - NE - -
Premna pyramidata Wall. ex Schauer NE NE NE -
Pterocarpus macrocarpus Kurz L L L L
Quercus kerrii Craib B B 10 B
Rothmannia wittii (Craib) Bremek. NE - NE NE
Semecarpus reticulata Lecomte NE NE - NE
Shorea obtusa Wall. ex Blume B B L -
Shorea roxburghii G.Don b L b B
Shorea siamensis Miq. Ii; L NE Ii;
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Table 1 Cont.

Size structure'

. Stand
Species

1 2 3 4
Sindora siamensis Teijsm. & Miq. L - L B
Siphonodon celastraneus Griff. NE NE B NE
Stereospermum neuranthum Kurz - - - -
Syzygium cumini (L.) Skeels NE NE NE -
Terminalia chebula Retz. - - NE -
Unidentified - - - -
Unidentified (Liana) - NE NE NE
Vaccinum sprengelii (G.Don) Sleumer NE - NE NE
Vitex canescens Kurz NE - NE NE
Vitex peduncularis Wall. ex Schauer L - - L
Xylia xylocarpa var. kerrii (Craib & Hutch.) I. C. Nielsen L L L L

" L = L-shaped distribution

B = B-shaped distribution
— = Undetected pattern
NE = non-existing
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B-shaped distribution of Shorea henryana
individuals if their DBH were over 20 cm,
suggesting that the stands were the typical
natural forest regenerating from seed in which
high stem counts in smaller size classes were
observed. Other dipterocarp tree species in
Huay Ka Kaeng forest, Bunyavejchewin et
al. (2003) found L-shaped distribution for
Dipterocarpus alatus and Vatica cinera but
B-shaped distribution for Hopea odorata
except for Anisoptera costata that trees having
DBH over 20 cm classes was B-shaped even
the two lower size classes of this species
were abundant. They suggested that those
tree species with B-shaped distribution would
eventually disappear from the plot. Size
structure of all emergent tree, shrub and total
individuals in both primary and regenerating
forest in Pasoh, Malaysia, Okuda ef al. (2003)
found all in L-shaped distribution but they
did not describe directly but for the canopy
trees, understorey, shrub and treelet were
B-shaped distribution although somewhat
greater number of individuals was biased to
the small sized classes. Other tree species in
temperate forest communities also exhibited
the same pattern of size structure for example:

in old-growth mixed mesophytic forest in
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southeastern Ohio (McCarthy et al., 2001),
old-growth Pseudotsuga-Tsuga forest in
cascade range of southern Washington
(Franklin and Debell, 1988), several forest
types in Sichuan, China (Tang and Ohsawa,
2002), temperate deciduous forest in Denmark
(Emborg et al., 2000), Japanese temperate
mixed forest (Nakashizuka, 1991), old-growth
Chamaecyparis obtusa forest (Hoshino et
al.,2001) and old-growth coniferous forest
(Miyadokoro et al.,2003).

Most of major tree species in DDF
are considered to maintain themselves
through natural regeneration in which small
tree individuals of the same species will
replace their adults in every site where their
population show the L-shaped distribution
pattern. Trees with B-shaped distribution are
likely to be under the pressure of the internal
and external disturbance that may occur
periodically in forms of the internal stand
competition among the individuals of the
same and different species, susceptibility to
the external damaging factors such as severe
forest fire, pest and disease, drought and other
environmental stress. Knowledge on these

aspects is still limit for this forest community

type.
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CONCLUSION

Most of the major tree species
in SDDF spatially distributes in forms of
clumping pattern, while the overall individuals
in every stands demonstrate the random
pattern. All tree individuals in each stand
in this forest community type similarly
distribute in an explicit form of the negative
exponential pattern suggesting their stable
and consistent size structure as revealed by
their tree diameter class discriminations.
Some dominant tree species in all 4 stands
exhibit their size structure in both L-shaped
and B-shaped distribution except for the
subordinate species that are not found to
show any specific size structure distributional

pattern.
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Growth and Litter Production of 7-10 Years Old Rhizophora mucronata
Lamk. Planted on Abandoned Shrimp Farm Area at Donsak,

Surat Thani Province
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ABSTRACT

The study was conducted to determine growth and litter production of Rhizophora
mucronata Lamk. planted on abandoned shrimp farm area at different age classes (7 to 10 years)
from November 2007 to October 2008. Nine 10 x 10 plots were constructed in each age class to
study growth, biomass, litter production, nutrients return form litter fall and carbon sequestration.

Results showed that the highest diameter growth was found in 10-year-old Rhizophora
mucronata (Rm) plot (7.54 cm.) followed by 9-year-old Rm (6.13 cm.), 8-year-old Rm (5.59 cm.)
and 7-year-old Rm (4.88 cm.), respectively. Regarding to total height, 10-year-old Rm had the highest
value (10.93 m) followed by 9-year-old Rm (7.44 m), 8-year-old Rm (6.34 m) and 7-year-old Rm
(6.31 m), respectively.

Average total biomass at 10-year-old Rm plot showed the highest value (41.60 ton/rai)
followed by 9-year-old Rm (23.01 ton/rai), 8-year-old Rm (15.21 ton/rai) and 7-year-old Rm

(12.82 ton/rai), respectively.
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Average annual litter production at 10-year-old Rm plot had the highest value (2.22 ton/rai)
while 8-year-old Rm had the lowest value (1.17 ton/rai). The average annual litter production of
9-year-old Rm, and 7-year-old Rm plots were 1.77, 0.91 and 1.43 ton/rai, respectively. Nutrients
returned through litter fall at all age classes were the same trend which calcium had the highest value
followed by potassium magnesium, nitrogen, and phosphorus, respectively.

Average carbon sequestration at 10-year-old Rm plot had the highest value (18.99 ton/rai)
followed by 9-year-old Rm (10.61 ton/rai), 8-year-old Rm (7.09 ton/rai) and 7-year-old Rm (5.80

ton/rai), respectively.
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Figure 1 Sample tree was cut and sorted as stem,
branches, leaves, above ground roots

and under ground roots.
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Figure 3 Enclosure litter trap was set

at 7-9 years old Rhizophora

mucronata Lamk. plots.
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Figure 4 Litter trap was set under the canopy

of 10 year-old- Rhizophora

mucronata Lamk. plot.
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Table 1 Diameter and Height of 7-10 years old Rhizophora mucronata Lamk. planted on

abandoned shrimp farm area, Donsak, Surat Thani Province

Age (year) Diameter (cm.) Height (m.)
7 4.88% 6.31°
8 559" 6.34¢
9 6.13° 7.44°
10 7.54¢ 10.93 ¢

Remark : Figures with different characters in each column indicate significant difference at

95% by Duncan’s Multiple Range Test.
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Table 2 Allometric equations of each part of 7-10 years old Rhizophora mucronata Lamk.

plantation
Parts of tree Allometric equation R?
Stem Log Ws =3.3146+0.0531 Log (D’H) 0.9512
Branch Log Wb =3.1031+0.0599 Log (D’H) 0.9212
Leaf Log W1 =3.1311+0.0362 Log (D*H) 0.8214
Above ground root Log War = 3.5436+0.0403 Log (D*H) 0.8650
Under ground root Log Wur = 3.3644+0.0241 Log (D’H) 0.5854
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Table 3 Biomass of 7-10 years old Rhizophora mucronata Lamk. planted on abandoned

shrimp farm area, Donsak, Surat Thani Province

Unit : kilogram/rai

Age Stem Branch Leaf Above ground Under ground Total
(year) root root
7 3,145.62%(24.53) 2,233.60°(17.42) 1,446.17*(11.28)  4,071.95*(31.75) 1,927.93%(15.03) 12,825.27¢
8 3,799.18%(24.98) 2,735.64%(17.98) 1,687.82(11.10)  4,791.79*(31.50) 2,196.52%(14.44) 15,210.95¢
9 5,990.93°(26.05) 4,455.22°(19.36) 2,453.24°(10.66)  7,105.00°(30.87) 3,009.11°(13.08) 23,013.50°
10 12,280.50%(29.52) 1(25;?)20“ 3,718.95¢(8.94) 11,582.00¢(27.84) 3,689.40¢(8.87)  41,600.05¢

Remark :

by Duncan’s Multiple Range Test.

1. Figures with different characters in each column indicate significant difference at 95%

2. Figures in parenthesis are the percentage.
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Table 4 Annual litter production of 7-10 years old Rhizophora mucronata Lamk. planted on

abandoned shrimp farm area, Donsak, Surat Thani Province

Unit : kilogram/rai

Age (year) Leaf Branch Flower Propagule Total
7 1,425.06 (99.38) 3.25 (0.23) 0.64 (0.04)  0.64 (0.35) 1,433.91 (100)®
8 1,145.23 (98.16) 1.04 (0.09) 1.90 (0.16)  18.53 (1.59) 1,166.70 (100)*
9 1,744.88 (98.44) 5.822 (0.33) 1.29 (0.07)  20.56 (1.16) 1,772.55 (100)°
10 2,079.87 (93.79)  109.03 (4.92)  1.29 (0.93)  8.09 (0.36) 2,217.51 (100)¢

Remark : 1. Figures with different characters in column indicate significant difference at 95%

by Duncan’s Multiple Range Test.

2. Figures in parenthesis are the percentage.
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Figure § Monthly litter production of 7- 10 years old Rhizephe@ mucronafz Lamk. plarted on
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Figure 5 Monthly litter production of 7-10 years old Rhizophora mucronata Lamk.

planted on abandoned shrimp farm area, Donsak, Surat Thani Province
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Table 5 Chemical composition of major elements of the litter from 7-10 years old

Rhizophora mucronata Lamk. planted on abandoned shrimp farm area, Donsak,

Surat Thani Province

Element (%) 7-year-old Rm  8-year-old Rm  9-year-old Rm  10-year-old Rm
Nitrogen 0.35 0.41 0.38 0.42
Phosphorus 0.03 0.03 0.02 0.03
Potassium 0.33 0.60 0.53 0.63
Calcium 1.39 1.32 1.23 1.49
Magnesium 0.52 0.48 0.49 0.42

Table 6 Nutrients returned through litter production of 7-10 years old Rhizophora mucronata

Lamk. planted on abandoned shrimp farm area, Donsak, Surat Thani Province

Unit : kilogram/rai

Nutrient 7-year-old Rm  8-year-old Rm  9-year-old Rm  10-year-old Rm

Nitrogen 5.02 4.78 6.74 9.31
Phosphorus 0.43 0.35 0.35 0.67
Potassium 4.73 7.00 9.39 13.97

Calcium 19.93 15.40 21.80 33.04
Magnesium 7.46 5.60 8.69 9.31
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Table 7 Carbon content (percent of dry weight) in each part of 7-10 years old Rhizophora

mucronata Lamk. planted on abandoned shrimp farm area, Donsak, Surat Thani

Province
Age Stem Branch Leaf Above ground ~ Under ground ~ Average
(year) root root
7 4637 4711 4838 44.83 3978 4530
8 47.96 4681 4829 46.77 105 4647
9 47.14 4681 4661 46.92 10.63 45 62
10 46.94 4712 4778 44.55 28,66 45.01
Average 47.10 46.96 47.77 45.78 40.40 45.60
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Table 8 Carbon sequestration of 7-10 years old Rhizophora mucronata Lamk. planted on

abandoned shrimp farm area, Donsak, Surat Thani Province

Unit : ton/rai

Age Stem Branch Leaf Above ground Under ground Total
(year) root root
7 1.46 1.05 0.70 1.83 0.77 5.80
8 1.82 1.28 0.82 2.24 0.93 7.09
9 2.82 2.09 1.14 3.33 1.22 10.61
10 5.76 4.87 1.78 5.16 1.43 18.99
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Marketing of Wood Carving in Lampang Province

A3 yana' Darika Musikun
20N ANTFITN' Apichart Pattaratuma
AUA gUEDIN’ Santi Suksard

ABSTRACT

Objectives of this research were to examine the production and marketing of wood carving
in Lampang Province. Data were collected by employing the designed questionnaires to interview
17 wood carving entrepreneurs. Statistical analysis used frequency, percentage, mean, minimum
and maximum for presenting results.

Results of the study indicated that in 2007, all producers of wood carving products
were classified as small firms called Pang of wood carving in the studies area. The main tree
species were used as raw material for wood carving production were rain tree white silk cotton tree,
jackfruit tree and teak wood which were bought from Lampang and near by provinces
such as Sukhothai, Uttaradit, Phrae and Tak. In 2007, the total quantity of such using raw material
was 4,000.02 m?; while their total value of wood carving production was 80,689,525 baht.
Wood carving workers were employed by rate of product price. The most firms used the
production technology which was inherited from their predecessors. Type of wood carving products
were engraving, relief carving, jig, sculpture assembly and assembly, the were produced proportionately

0f'88.24,70.59,29.41,23.53 and 11.76%, respectively. The producers have no brand name, certificate
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and product packaging. Entrepreneurs determined their product price by themselves and satisfied
with price. Sales promotion strategy focusing on services for transportation and
late payment. The market structure was oligopoly. The major wood carving market was at Ban
Thawai, Chiang Mai Province. The products were unpainting and unlacquerer. The production problems
were raw material price increase because of the increasing in transportation cost, riddance of wood
waste, the limitation of operating cost and lack of labors with the proportion of 88.24, 82.35, 64.71
and 11.76%, respectively. The marketing problems were unsuccess in collusion among the
producers for price determination, the products were not certified by authority agencies
uncertificate from trust of institutions, lack of knowledge and budget for marketing promotion
and monopolized with the old customers and did not interest in searching for the new comers
were approximately 88.24, 58.82, 52.94 and 41.18%, respectively. The government agencies in this
area can apply the results of the study for mitigating the relevant problems, formulating the
related policies, supporting, promotion and publicity. Based on such implementations, wood carving
products in Lampang Province would become more prosperity

Keywords : marketing, wood carving, Lampang Province
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NATBIAS IBA HamsnsnaRuglHIRees A Emenay
Effect of Indole-3-Butyric Acid (IBA) on Layering

of Bambusa nana Roxb.

Thanpisit Phungchik'

Sutinun Thongsri’

ABSTRACT

The effect of indole-3-butyric acid (IBA) on layering method of Pai Liang were investi-
gated at the Saiyok’s Population and Communication Development Association (PDA) Lumsoom,
Saiyok, Kanchanaburi province from August, 2008 to February, 2009. The layering of Pai Liang
was treated with 5 different concentrations (ppm) of IBA (1,000; 2,000; 3,000; 4,000; 5,000; and
control), and Kapi solution (water Kapi at the ratio of 2:1). The experiment was performed using
the Completely Randomized Design (CRD) with 7 treatments and 4 replications. The results showed
that there were not significantly different among the treatments. The control gave the highest per-
centage of rooting (25.00%) while Kapi solution gave the lowest percentage of rooting (17.50%).
In addition, 2,000 ppm IBA gave the highest number of roots (2.25 roots). The survival percentage

of rooted layers which were transplanted to soil medium were 100% for all treatments.
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Table 1 1% rooting, number of roots and %survival on layering of Bambusa nana

IBA concentration (ppm) % rooting number of roots % survival

0 25.00 1.63 100

1,000 22.50 1.75 100

2,000 22.50 2.25 100

3,000 22.50 2.00 100

4,000 20.00 1.54 100

5,000 20.00 1.38 100

Kapi solution 17.50 1.25 100
F-Test ns ns -
C.V.co 14.21 18.12 -

Remart : ns = non significance

Figure 1 Rooted layers and their survival in transplanted medium
a. saw above or under branch bud b. treated with IBA or Kapi solution
c. cover with coconut husk and tie with plastic rope
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» e 4

Control (IBA 0 ppm)

e

IBA 4,000 ppm IBA 5,000 ppm Kapi

Figure 2 Comparison of IBA concentrations and Kapi solution of rooting by layering
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Review on Timber Industry:
Under Scheme of EPA-Indonesia and Japan

Herman Hidayat!

Prior to ‘economic crisis’ in 1998 for timber industry, especially plywood sector was
capable of contributing significant annual foreign exchange earnings. Its production reached
8,574 million m? in 1996, which its values US$ 4 billion and absorbed almost 2.5 million employees.
Japan as a leading industrial country is one of the largest plywood import from Indonesia.
Therefore, by implementation of EPA scheme (Japan and Indonesia) on July 1, 2008, timber industry,
especially plywood sector must be maintained as one of leading commodities to be exported
in Japan market.

This paper attempts to discuss some key of strategies of that have been used for the
development of plywood industry in the 1970s-1990s. For instance, how important role of
Soeharto government to launch her policy on credit banking incentives and integrating wood
processing into the plywood industry base. On the other hand, plywood holders cooperated
with APKINDO (Indonesian Panel Wood Association) and MPI (Indonesian Timber Communities)
that eventually supported by government for their consolidation and intensify access to foreign

market. These policies apparently succeeded in building the plywood industry.

! Senior Researcher of Indonesian Institute of Sciences (LIPI). Currently as Visiting Fellow Research in
CSEAS, Kyoto University. The topic of research entitled: ”In Search of Sustainable Plantation Forestry in
ASEAN: Political Ecology Analyses on Stakeholders”. The research is under the sponsorship of JSPS
Post- Doctoral Fellowship (2008-2010).
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Introduction

The EPA (Economic Partnership
Agreement) signed in Jakarta by both leaders
Susilo Bambang Yudoyono (Indonesian
President) and Shinzo Abe (Prime Minister of
Japan) on August 20, 2007 showed ‘remarkable’
relationship between two countries. It happened,
because both countries Indonesia and Japan
as well are commemorating 50 years of
diplomatic relation this year, 1958-2008
(Kompas, June 30, 2008). The essence of the
agreement more closely related on economic
matters between the two countries, through trade
liberalization and investment in order to achieve
‘social welfare’ in Asian region. Particularly,
the ultimate goal of the agreement encourages
‘economic integration’ in East Asia in the near
future.

The real meaning of EPA subsequently
becomes direct benefit of trade, namely to
lift non-tariff barrier that totally reach about
92 percent. Free tariff officially released from
July 1, 2008 for certain materials such as
mineral, agricultural, forestry and fishery
products, which Indonesia exports to Japan.
Indonesian Trade Minister, Mari Elka Pangestu
in Jakarta said on June 26, that fiscal cost
entering about 80 per cent tariff post Japan for

Indonesian products to become zero since July 1.
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In contrast, on Indonesian side, that fiscal cost for
58 per cent from tariff post to become zero
for import products from Japan. And the rest
35 per cent from tariff post others gradually
reduce in 3-10 years until zero per cent.
Hopefully, from EPA lesson both trade relations
between Japan and Indonesia subsequently
increase in the future. Certainly, the impact from
EPA implementation not just totally increases
the trade volume, but also encourages strategic
partnership among companies both countries
and more variety export Indonesian products
to Japan. Japan appears as the main target of
Indonesian products export. It was listed that
Japan-Indonesia trade amounted to US$ 24.96
billion in 2005 (20-25 per cent from total
value of Indonesia export) and rapidly
increased to become US$ 30 billion in 2007.
Indonesia’s exports to Japan totaled US$ 18.05
billion and imports from Japan stood at US$
6.91 billion.! As registered that bilateral trade
between Japan and ASEAN totaled about
USS$ 149.1 billion (Y 17.15 trillion) in 2005.?
Indonesia contributed shares about 16.74% from
total amount of ten ASEAN countries. Among
of this export to Japan, is forestry industries
(plywood, sawnwood, pulp and paper), that
contributed almost US$ 2.5 billion-3.5 billion
(13.85%) of USS 18.05 billion foreign revenue
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obtain from Japan in 2005.

Prior to the crisis of 1998 the ‘forest
industry’ sector was capable of contributing
significant annual foreign revenue. The national
wood panel industry (raw plywood, paper,
particle board, blockboard, Floor Base, etc.)
alone contributed US$ 3.5 billion per annum
or equivalent 63.15% of the total revenue
received from the whole Indonesian forest
industry sector, it represented 9.29% of total
national foreign revenue. During the five years
period prior to the crisis, the foreign revenues
contributed by the national wood panel industry
reached a figure of US$ 20.42 billion. Forestry
industry, especially plywood and pulp and paper
replaced the second largest national income
after the oil and gas sectors. Nevertheless,
during the five years period after the 1997 crisis
the figure was only US$ 11.51 billion resulting
a decrease of 43.66 %.° In this case, such of
gloomy appearance subsequently has had
a significant negative affect on the role and
ability of the national wood panel industry to
provide business growth, employment chance
and other positive multiplier affects, which is
one of the prominent parts for socio-economic
growth for Indonesia as a nation.

According to Yasuo HAYASHI,
Chairman and COE Jetro by signing of EPA,
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Japan has fully commitment for improvement
cooperation on Indonesian product commodities
by keeping quality standard. It consequences
that Indonesian product commodities has
widely access in Japan market. As known that
in ‘globalization’ era appears on competitive
commodities among nations. Although Indonesia
and Japan fully aware-have close economic
and political relationship since a long time
(Kompas, August 20, 2007). On the other
hand, Makoto OKITSU, Co-Chairman of
Japan-Indonesia Economic Committee
Nippon Kaidanren said, that Indonesia is
necessary to focus ‘strategic development’
on national industries in order to enhance
‘economic growth’ and how energy and natural
resources inherently managed to support the
growth. By focusing on ‘national industries’,
Japanese companies could easily cooperate with
Indonesian partners’ (Kompas, August 21,2007).
For Indonesia EPA with Japan is the first, but for
Japan her self, Indonesia was eight ranked, who
really desired to sign EPA scheme. In contrast,
Derajad H. Wibowo, a member of Indonesian
parliament and Arianto Patunru, a researcher
from Economic and Management Research
Center, Indonesia University—worried about the
EPA scheme, because of three rationales. Firstly,

the domestic Indonesian economic condition
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is not well prepared for global and regional
competition. The condition related to government
and private sectors economic policy since 2000s
do not emphasize priority on ‘industries strategic’
to implement of economic sustainability for
providing energy, human resources development,
good governance, accountability, transparency,
marketing strategy for medium and long term
plan. Secondly, the reform of bureaucratic in
Indonesia considered to be late, especially for
investment matters, which eventually cause on
economic high cost because of permission fees,
regulation, taxes, employees/workers affairs, etc.
Thirdly, competent leadership and focusing to get
things done should be realized-for investment
implementation policy in the field.
Aforementioned above on the
implementation of EPA and bureaucratic
constraints in Indonesia, This paper attempts
to discusses on timber industry, especially
‘plywood sector’ that could be included as one
of strategic industry on forestry product that
has been agreed to be developed under EPA
scheme. The paper focusing on the significant
role of Indonesia government and private
sector’s policy on plywood industry development
in 1970s-1990s, strategy of its development,
marketing program, and conglomeration

program. Besides, how the response of Japan as
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the largest wood import launched her strategy
on wood trade, wood import’s policy in 1990s,
diversification of countries of origins, and

conclusion.

Plywood Industries in (1970s)

This was a different strategy for the
New Order regime in its development steps.
The first decade (1966-1976) of the Soeharto
government was a period of rather ad hoc
moves toward the establishment of political
order and economic growth, which emphasized
rehabilitation and stabilization programs. The
second decade (1976-1986) under the Soeharto
regime emphasized a more systematic integration
of its political, ideological and economic goals
for the growth of industrialization. From a
political point of view, its character became more
strident and authoritarian towards corporatism,
in which the state apparatus either incorporated
its critics or potential opponents from the
middle-class who called for more transparency
on economic policy, good governance, and
higher appreciation for democratic values.
Economically, the New Order was able to move
closer to state-led industrialization (Robinson,
1986: 176-177). During the second period, Pelita
IT (1974-1979), the government focused on the

processing of raw materials to a higher stage of
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value-added (timber, rubber, oil and minerals)
materials. Therefore, economic policies after
1974/1975 may partly be interpreted as a direct
response to foreign economic dominance,
involving the transfer of capital ownership from
foreign to domestic bourgeois in those sectors
in which domestic capital was most highly
developed: in import-substitution manufacture
of consumer goods and intermediate goods, in
trade and distribution and the timber industry.
New regulations governing the formation of
joint ventures and assigning levels of exclusion
and priority for foreign investment were the
mechanisms for such a transfer.

The government launched two
significant aspects for economic development:
(1) economic incentives provided by the state
and (2) state control over economic development
in Indonesia. Firstly, in terms of economic
policies, the state launched various economic
incentives, such as export credit and foreign
exchange and interest regulations. By these
regulations, the state encouraged the process
of industrialization in many sectors. For example,

in the forestry sector, one of the programs was the
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promotion of industrialization and Indonesiation?.
Following growing public criticism, the state
enforced stricter controls over timber processing.
At the macro level, state-led industrialization
was characterized by an effort at facilitating
Indonesiasation (Samego, 1992: 195). As Hill
commented, ’the big push for greater controls
came after violent protests erupted in Jakarta
on January 15, 1974, accompanying the visit of
Japanese Prime Minister Kakuei Tanaka (Hill,
1988: 31). The demonstrations then became
violent riots in which many Japanese cars,
motorcycles and commercial buildings were
burnt and the armed forces and many student
leaders from various universities were arrested
and eleven demonstrators were shot.

Among the political elite in Jakarta,
there were many comments pro and contra
the demonstrations. Those that were pro
had concluded that the Soeharto regime was
selling the country’s resources for short-term
gain and making the country a sweatshop
for industrialized countries. Those that were
against the demonstrations argued that economic

development is intended to provide social

2 The term ‘Indonesiation’ is related to the economic ownership policy. It means reducing the number of

foreign investor shares in companies and transferring some of their shares to domestic capitalists.
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welfare for all people needs political stability.
Those among these groups tended to be
from the bureaucratic apparatus in official
government offices. The lesson from the
Malari demonstration® was that the government,
on 22 January, just one week after the riots,
drastically changed its economic policies,
which supported Indonesian capitalists;
all new investments were to be joint ventures;
tax incentives were to be reduced, the list of
industries closed to foreign investments was to
be extended and the number of foreign personnel
was to be restricted. Corresponding to these
changes were new measures affecting domestic
investors, principally that ‘pribumi’* firms were
to be given preferential access to state bank
loans (Jenkins, 1976: 48-49; Dhaniarto, 1996:
32-33; Cribb & Brown, 1995). This latter
resolution was in accordance with requirements
that 75% equity in all national companies be
transferred to indigenous owners within ten
years, preferably by selling shares through the

stock exchange. These regulations emanated,
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not from the technocrats themselves, but
from the President (Robinson, 1986: 189).
The government strategy stressed reducing
Indonesia’s reliance on imports and building
up domestic technological capacity, by paying
more attention to the processing of raw materials
obtained from within the country. Indeed,
President Socharto stated that the growth
strategy of the Indonesian government for the
1970s and 1980s should be led by this sector
(Koehler, 1972: 93). The government also
launched employment initiatives by inviting
investors to (1) expand their capital investment
in rural areas and (2) the outer islands through
lower taxes for outer islands cooperating with
foreign firms in building infrastructures such as
ports, harbors and highways.

It was hoped that these rural industries
would absorb employment opportunities
outside the agriculture sector and stimulate
further development in Indonesia. Therefore, in
1975-1979, the emphasis of the industrialization

policy was not merely economic production,

3 Malari demonstration: ‘Malari’ is an Indonesian term referring to the demonstration that occurred

on 15 January 1974 in Jakarta.

4 ‘Pribumi’: means indigenous Indonesian. Initially, under the Socharto regime, the pribumi firms had very

limited access to economic resources, such as those in the forestry, mining and fishery sectors.
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but, and more importantly, to increase the
value-added of natural resource-based products.
A highly influential Foreign Ministry official
queried at the time commented:

‘Why can’t we refine some of the oil
here, instead of just exporting crude oil? Why
not process wood products here, instead of
having it done only in Japan? And we should
insist that foreign investors replant after they
have cut down trees. There is a real danger that
foreign investment will become exploitation, the
way it is being implemented now’ (Weinstein,
1978: 496; Samego, 1992: 197).

This statement was obviously aimed
at foreign and domestic investors in the forestry
industry to build wood processing, such as
a plywood industry. This condition assisted
the Indonesian government to receive
additional value through transfer of
technology, taxes, capital investment and
rapidly increased employment among
Indonesian people.

The state facilitated wood processing
industries during this period also with the
intention of protecting the country’s forests
from over-logging. As Walhi (The Indonesian
Environmental Forum) mentioned, deforestation
during the 1970s was 300,000 hectares
annually and rapidly increased to 600,000
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hectares in the 1980s. As mentioned by a
former Minister of Agriculture, Toyib
Hadiwidjaja, timber exports were not the
main focus of the state’s development policy
in the forestry sector. In fact, the forestry
sector policy tasked the state with the control
of forest conservation by enforcing various
regulations that led businessmen to following
conservation programs. In reality, most
regulations were not followed by the private
sector because they had access to political
elite and sometimes colluded with forestry
bureaucrats, leading to a lack of hard sanctions
on these businessmen. Even Emiel Salim, the
Minister of Environment, observed “skilled
people and socially prominent figures have
actively taken part in illegal deforestation”
(Kompas, 17 July 1978).

The results of these programs were
insufficient to control deforestation activities.
As Table 1 indicates, the reforestation program
conducted by the Department of Agriculture
applied to only a very small number of areas
compared to those, which were deforested
in many districts in Indonesia. This occurred
because of mechanization of the industry and
market-oriented cutting for the high demand
of logs, causing deforestation to grow faster

than reforestation.
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Table 1 Reforestation and greening programmes, 1975-1979
Years Reforestation (ha) Greening (ha)
1974/1975 45,600 149,800
1975/1976 83,900 70,600
1976/1977 125,400 304,300
1977/1978 204,100 632,700
1978/1979 265,100 689,300
1979/1980 301,300 680,100

Source: Directorate of land and forest rehabilitation, 1979; Series of the Bank Indonesia report

1980.

The main problems of reforestation
and greening programs during the second
five-year development plan (1974-1979)
were the limitation of financial resources.
As the head of the Research and Development
Office of the Department of Forestry
acknowledged, the state was unable to enforce
consistent and equitable payment of the various
levies. An important consideration was the
cost of reforestation, since the replanting
of trees was expensive. The cost of one
reforestation project, for example, in Southeast
Sulawesi, covering around 2,000 hectares was
USS$ 1,767,000.5 According to Soedjarwo,

the Director General of Forestry in 1990,

the reforestation budget was Rp.1 billion
or US$ 2.4 million annually, but financial
resources were inadequate to facilitate this
program. On top of this, logging concession
holders often ignored the Forestry Act and
Forestry agreement.

Secondly, the state also attempted to
increase its involvement in economic activities
because the state received much revenue from
the oil and gas and forestry sectors. For example,
the government received 20.74% (the proportion
of the government’s annual budget provided
by oil and gas revenues) in 1969/1970 to
ahigh 0of 53.27% at the beginning of the oil boom
in 1974/1975. Based on its political strength

5 See, Hidayat, Herman. 2004. Dynamism of Forest Policy in Indonesia: Focusing on the Movement

and Logic of Stakeholders under the Soeharto Regime and Reformation Era (Ph.D Dissertation).

The University of Tokyo.
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and economicresources, state-led industrialization
during this Pelita II was directed to facilitate:

a. processing industries, such as
timber, minerals and basic industries
such as steel, paper and cement;

b. the emergence of domestic
entrepreneurs by providing more
opportunities for them and reducing
the role of foreign investors in
economic development;

c. the development of infrastructure
and the provision of credit and
indirect investment (The Indonesian
Hand book, 1978).

Because of this, the industrialization policy
during the second Pelita was oriented towards
promoting exports by concentrating on primary
resource processing industries, particularly
the plywood industry. The long-term objective
of this strategy was to facilitate a high rate
in output (Samego,1992:199). As Kuyvenhoven
and Jansen have argued,” in an export-led
industrialization strategy, high rates of output

growth are expected to be realized through sales
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at the international market (Kuyvenson and
Jansen, 1990: 15).
By Granting Credit facilities

The government also concentrated on
providing not only granting working capital
to weaker economic groups and indigenous
businessmen, but also providing credit for
those involved in the production of export
commodities®. The forestry sector utilized
available funds for the intensification of
economic development activities and provided
assistance to timber exporters who faced
financial difficulties as a result of government
restrictions on logging exports. In this case,
the state provided credit facilities (about 25%
of working capital) to businessmen who were
involved in priority projects. This was a positive
strategy of the government enabling plywood
businessmen to develop this industry due to
the availability of ‘soft” credit granted by the
government’.’

Another act by the government was
to provide more opportunities to domestic

timber producers by instructing foreign timber

¢ See Bank of Indonesia report, Financial Year 1973/1974, p. 19.

7 Cited by Samego, Indria, interviewed with Koentjono, marketing Executive of Kayu Lapis Indonesia,

8 February 1991.
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companies to practice ‘Indonesianiation®’.
Otherwise, they were told, they would be banned
from the logging industry in Indonesia. In fact,
the state policy of promoting Indonesianisation
in the wood-processing industries was not very
successful for Pribumi, because indigenous
Indonesian businessmen lacked capital, market
knowledge and access to the political elite
compared to Indonesian-Chinese businessmen.
State officials trusted the Indonesian-Chinese
because of their loyalty and their contributions
to the ruling Golkar party. Therefore, as the
state closed this sector to direct foreign capital
investment, the role of the ethnic Chinese in
encouraging industrialization, especially in the
plywood industry, became more significant.
Indonesian-Chinese businessmen profited
significantly from the policy of Indonesianisation,
such as Liem Sioe Liong,” Prayogo Pangestu,
Bob Hasan, Burhan Uray (Bong Sun On),

Lie Siong Thay and Yos Soetomo. However,
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as long as domestic investors ran the plywood
industry, most of the profits would remain in
Indonesia.

President Soeharto and his closest
associates played active roles in directing
the development of the timber industry. As
one interviewee noted, due to the political
interest of the New Order in its early period of
consolidation, the army used forest resources as
its main source of finance. Therefore, many army
generals played dominant roles in distributing
forest concessions!®. Accordingly, as Mackie
has commented, due to the mutual interest of the
state and Indonesian-Chinese businessmen, the
latter have been able to run their businesses easily
(Mackie, 1976: 3). Therefore, the exploitation
of the forestry sector was related to the political
and economic motives of state officials. For
example, the creation of PT. ITCI (International
Timber Corporation Indonesia) as a joint

venture in 1971 between PT.Tri Usaha Bakti

8 Bob Hasan is the adopted son of General Gatot Soebroto, a senior army officer who helped the then

Colonel Soeharto. Liem Sioe Liong (father of Anthony Salim) controls companies in many sectors from

banking, the forestry sector, palm oil, the automotive and motorcycle assembling industry, Cibinong cement,

wheat imports, and more. He was introduced to Soeharto in the 1950s, when Soeharto become head of the

regional army in Semarang and became close friends with Soeharto when he came to power in 1966.

Liem Sioe Liong is familiarly called Indonesian name ‘Soedono Salim’. He was born in 1916 Fuqing,

China. He owned 225, the largest companies in Indonesia since 1980s (See Sato Yuri, Op Cit, pp. 122).

10 Interview with Ibrahim Madylao (Former activist of Secretary General of Islamic Students Association

in 1950s), on 15 March 2000.
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(Army foundation) and George Pacific of the
United States with an area of more than 600,000
ha in Kenanga, Balik Papan, East Kalimantan..

The joint Ministerial Decree on 1 May
1979, of the Ministers for Agriculture, Trade
and Industry, the government attempted to
strengthen previous regulations issued by the
Director General of Forestry. The policy was
that logs should be primarily allocated to those
who had already obtained permission to develop
a wood processing industry (Samego, 1992:
208-209). Moreover, export certificates were to
be provided to loggers who processed some of
their production domestically. Those who made
an effort to export only logs were no longer free
to determine prices. The Minister of Trade and
Cooperatives Decree No. 371/Kp/V/1/1979 set
the price of Meranti (Shorea Bracteolata) and
export logs no more than Rp. 35.000 (equivalent
US$ 50) per cubic meters."!

Thirdly, in order to promote the domestic

industry and reduce dependence on imported
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goods, in 1975 the state introduced a regulation
‘banning plywood imports. Although the market
price of imported plywood was about 20%
cheaper than domestic plywood, the government
encouraged domestic capitalists to develop the
plywood industry'?. So, the state also guaranteed
a secure supply of timber to the domestic market
by, among other things, gradually restricting
log exports until 1985. This policy was begun
by increasing export taxes on the most
marketable species and rare woods, such as
Ebony trees, in particular (FEER, July 4,
1975: 43). For these species, export taxes were
increased to about 20% or US$ 30 per cubic
meters, encouraging exporters to process timber
rather than export it. Also, the government
obliged businessmen to pay higher levies on
exported wood. In this case, the royalties for
the timber trade were increased threefold, and
in January 1979 a scheme was established
whereby US$ 1 per cubic meters was collected

as a compulsory saving levy'’. As a result,

I Meranti wood, is one the most favorable trees for raw material of plywood industry. It grows very much

in Sumatra and Kalimantan. See also, R.Coats, ”Indonesian Timber”, in Pacific Research, Vol. 2, No.4,

1971, p. 9.

12 The statistic recorded that in the mid 1960s almost 95 per cent of Indonesian wood-panel commodities

imported from abroad. There were 5 mills, two in Java and one in Sulawesi and two in North Sumatra.

Their production was very small (see Oie Hong Lan, 1969, 53).

13 See Paul Zach, “Indonesia’s timber take root”, in Far Eastern Economic Review, November 10, 1978,

p. 57.
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the government ban on the importation of
plywood, the lack of competition from foreign
companies in the plywood industry and credit
incentives from the government, finally created
a monopoly, which was then able to determine
the price of plywood on the domestic market.
The timber business association, on 12 February
1976, built an association familiarly called
APKINDO (Asosiasi Panel Kayu Indonesia).
This association aims to consolidate and
strengthen domestic timber businesses and
promote wood processing industries for
export. Initially, this association did not work
efficiently, however when Bob Hasan became
head of Apkindo from 1983-1990, the association
cooperated closely with the government

to rapidly promote plywood industries.

The Rise of Plywood Industry

The Indonesian plywood industry
grew continuously and steadily. For example,
plywood factories grew in number from §
in 1975 to 21 by 1979 (Table 2), producing
151,333 m*in 1977 with an income of US$ 3,282
millionto 1,250,446 m? and US$ 287,072 million
by 1982 (an average increase of 9 times per
annum), as seen in Table 3, 4, 5 (the development
of plywood industry by production). Another

important issue was the growing number of
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logs exports, although in 1985 the government
placed restrictions on this. The problem was
the involvement of a significant portion of state
apparatus and institutions, particularly senior
military officers and civilian officials, who had
an interest in production for export. For example,
according to George Wayerhauser, there were
75 generals dependent on PT.ITCI, a joint
venture between Wayerhauser and PT.Tri Usaha
Bakti (army foundation) in exploring forest
resources in Balik Papan.

What was the effect on the employment
sector from the development of plywood
industries in the outer islands? In this case,
the demand for labor increased rapidly.
Unfortunately, since industrialization required
certain skills not fulfilled by local people,
only relatively skilled migrant laborers could
fulfill these employment opportunities. As
Vargas has commented, there were 3,000 people
from outside Kalimantan who worked in the
ITCI Company in the mid 1970s, while there
was only one local Dayak. As a consequence, the
increasing number of Javanese in Kalimantan has
provoked resentment among local laborers.

What was the impact on smaller
businessmen? As has been mentioned, the
politics of the state-led plywood industrialization

supported the growth of already large Indonesian-
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Table 2 The development of the plywood industry, by number of factories 1975-1979

Years Number of factory Production capacity (m?)
1975 8 305,000

1976 14 405,000

1977 17 535,000

1978 19 799,000

1979 21 1,809,000

Source: APKINDO report, 1979.

Table 3 The Development of the plywood industry by production, export volume and values,

1977-1982
Years Volume (m”) Income (USS) Average

1977 151,333 3,282,474 21.69
1978 68,130 13,330,256 195.66
1979 140,611 33,458,239 237.95
1980 282,711 60,278,365 213.22
1981 764,268 162,781,910 212.99
1982 1,250,446 287,073,096 229.58

Source: Apkindo (Indonedsian Plywood Association), 2000; Tropis Magazine, September 2000.
Note: In 1977-1982 (Before Trade Order Commence). Ave, the abbreviation from “average”

annually per m®.
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Table 4 The development of the plywood industry by production, export volume and values,

1983-1992
Years Volume (m°) Values (USS) Average
1983 2,023,332 483,229,012 238.83
1984 3,021,145 663,120,085 219.49
1985 3,240,197 651,242,711 200.99
1986 3,873,401 865,170,264 223.36
1987 5,951,369 1,892,489,182 317.99
1988 6,901,504 2,310,892,570 334.84
1989 8.051,210 2.709.094,299 336.48
1990 8,513,332 3,023,833,314 355.19
1991 8,969,993 3,165,125,206 352.86
1992 9,782,718 3,557,085,785 363.61

Source: Apkindo, 2000; Tropis Magazine, September, 2000.
Note: in 1983-1992 this period after Trade Order.

Table 5 The development of plywood industry by production, export volume and values after

IMF 1993-2000

Years Volume (m°) Values (USS) Average
1993 9,713,127 4,589,235,187 472.48
1994 8,917,797 4,035,727,836 452.67
1995 8,750,710 3,886,943,896. 444.19
1996 8,574,836 4,029,477,732 469.92
1997 8,353,906 3,887,962,855 465.41
1998 8,043,635 2,486,165,999 309.08
1999 7,767,979 2,704,740,868 348.19
2000 6,972,500 2,419,118,475 346.95

Source: See Apkindo Report. 2000; In 1993-2000 period (Post International Monetary Fund

Trade Order).
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Chinese businessmen (conglomerates). In fact,
it created more problems for smaller businessmen
(indigenous businesses), because they did
not have much working capital, technology
and market opportunities. So, as a result of
timber logging occurring at ever-increasing
distances from the area of wood processing,
the transportation of logs became too expensive
for small factories. Apparently, this problem
was exacerbated by bad weather, particularly in
the rainy season, and by deteriorating transport
infrastructure (Kompas, 21 January 1975).
In 1977, for instance, 70 concession holders
lost all or part of their concessions for failing
to utilize processing industries near the
concession areas (Far Eastern Economic Review,
December 2, 1977: 66). For example, a company
that was controlled by the Soriano group of the
Philippines Kayan River Timber Company left
Indonesia after failing to obtain a US$ 3 million
loan for new equipment (Samego, 1992: 233).
To sum up, initially the state was the main
actor in creating economic and industrialization
policies. This was because the political stability
and economic income from the improvement
of income from the oil and gas sector rapidly
increased in 1974/1975. Therefore, since capital
formation was insufficient to develop the plywood

industry Indonesian businessmen looked to the
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government for capital assistance and conducive
regulations to develop this sector. Then, mutual
cooperation in developing the plywood industry
in the 1980s between the government and the
private sector produced positive results for the
industrialization of wood-based processing.
There were some that said that by providing
more chances to domestic capitalists to develop
the plywood industry, the government cultivated
their political support. As a result, the policy
of Indonesianisation improved the standing of
the government, particularly the President, to

businessmen and society at large.

The Plywood Industry

in the 1980s and 1990s
During Pelita IV 1979-1984 (the Forth
Five-Year Development Plan) the government
focused on secondary processing, plus the
establishment of capital goods (engineering)
industries. The Soeharto government concentrated
on three strategic steps in the forestry sector.
Firstly, the state began to focus on the plywood
industry as an essential export substitution
commodity; ranking second after oil and gas
export revenues. It was noted in Table 3 that
the plywood industry contributed foreign
exchange earnings US$ 60,278,365, with
total exports of 282,711 m?® in 1980, rapidly
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increasing in 1984 to US$ 663,120,085 and
3,021,145 cubic meters (Table 4). This was
a necessary approach, as foreign exchange
revenues from oil and gas started to decline
in 1983, as oil prices decreased to US$ 25 per
barrel from US$ 30 per barrel in 1980. Also,
as the recession struck industrial countries,
the demand for raw materials from developing
countries, including Indonesia, dropped.
Therefore, a program for promoting non-oil
export commodities was significant. Based
on Forestry Act (UUPK) no. 5/1967 and the
1968 Forestry Agreement discussed previously,
both logging concession holders and other
non-concession loggers were ordered to gradually
establish a ‘wood processing industry’. Secondly,
in the last Five Years Development (Pelita III),
the government promotion of the plywood
industry contributed substantially to Indonesia’s
balance of payments and economic growth.
Because of this strategy the contribution of the
plywood industry to the manufacturing sector, as
a proportion of GDP (Gross Domestic Product),
rose from less than 9% in 1971 to more than
15% in 1980 (Robinson, 1986: 171-172). More
than 60%-70% of development activities were
funded through revenues, particularly from
oil and gas, logging and plywood. Thirdly, the

government consistently carried out appropriate
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economic policies in the early 1980s to enforce
the implementation of an export oriented
industrialization strategy, especially in the
wood-processing industry, such as the banning
of logs for export in 1985. Initially, the World
Bank and advanced countries - including Japan
and the United States - opposed this decision,
based primarily on free-market arguments.
However, Indonesia ignored these pressures,
concluding that it was essential to control the
market and develop a timber processing industry.
Three key reasons were given for this decision:
first, to add value and diversify the economy
away from a heavy emphasis on oil exports;
second, to create employment opportunities;
and third, to provide incentives for long-term
forestry investments (Dauvergne, 1997: 78).
These policy initiatives were expected
to foster wood-based manufacturing industries.
Firstly, the state effort to eliminate the problem of
lack of raw material supplies for manufacturing,
especially timber. Secondly, in the production
process, state business was directed to increase
the efficiency of the plywood industry. Thirdly,
the state made substantial efforts to assist the
marketing of Indonesian plywood (interview
with Apkindo officer, June 8, 2001). Therefore,
state organizations for forest enterprises and

plywood businesses were strengthened. Certainly
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the role of the Indonesian Forestry Society (MPI:
Masyarakat Perkayuan Indonesia) and the
Indonesian Wood Panel Association (APKINDO)
have played dominant roles in determining
the development of the forestry industry in
Indonesia. For example, the government
cooperated with APKINDO concerning the
potential lack of logs in the near future. As
APKINDO’s executive chairman in the early
the 1980s, Karsudjono Sinduredjo said before
the Indonesian Parliamentary Meeting, due
to the existing process of deforestation,
in the near future the Indonesian plywood
manufactures would find difficulties in
obtaining logs for their industry. If this trend
were to continue, Indonesia would depend
on logs from other countries (Kompas,
3 February 1983). Based on his views, the
rapid rate of deforestation was generally
caused by two major factors: (1) demand for
logging had increased rapidly as Indonesian
markets grew. Apart from foreign markets,
demand for logs could not be avoided as
domestic wood-processing industries had also
been established; (2) logging holders were not
interested in conserving forest resources. Rather,
they paid more attention to generating profits.
Consequently, it would be difficult to force them

to adopt the reforestation programs they had
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previously agreed to. On this issue, R. Ropetto
that particularly since deforestation proceeded
more rapidly than reforestation commented it;
the development of the plywood industry in
the long-term could be expected to be blocked
by a shortage of wood resources. Unless the state’s
strict controls over forestry management were
followed, the state—led plywood industrialization
would result in, to borrow Repetto’s words,
“forests without trees” (Repetto, 1998). For
example, Barito Pacific Company, the biggest
group in the forestry industry, had only reforested
about 1,500 ha since acquiring almost 600,000
ha in forest concessions 16 years ago (1967-
1983), even though it had already logged an
area of 60,000 ha (The Jakarta Post, 14 January
1985). On the other hand, as commented by the
General Manager of Tanjung Raya Timber Group
Company, reforestation would be better done
through ‘a third party’ rather than the government
or logging concession holders. His company was
willing to pay a reforestation fee of US$ 15 per
m?’ to a professional third party. His company was
willing to pay this fee, instead of US$ 7, as long
as they were not burdened with having to carry
out reforestation themselves (Samego, 1992:
322). Unfortunately, due to weak management
and control and also hard sanctions from the

Forestry Agency at the provincial and district



n19813n139ANT 1 19 3 e1Tud 6

levels to logging concession holders, these
reforestation programs were not successful.

To overcome a reduction in log exports,
the state introduced another decree, which
aimed to phase out log exports and promote
the development of the plywood industry as
the core of the new wood processing industries,
in a Joint Decree of four Director Generals:
Forestry, Multifarious Industry, Domestic Trade
and Foreign Trade. The government allowed
loggers to export their products as long as this
helped to develop integrated wood-processing
industries. Apparently, through this regulation
the government expected to see a reduction in log
exports and the development of integrated wood-
processing industries from May 1981 onward'*.
This policy stipulated that for a period of two
years businessmen that had already invested in
the plywood industry were permitted to export
logs at a rate of 25% of their total production.
New investors in plywood were able to export
up to 50% of their total production. Those
investors who were not able to develop their own
processing plants were required to merge with

companies that could do so. In other words, this
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above policy was expected to serve the interests
of both actors in the plywood industry, namely
state and private sectors. The state hoped that
the growth of the plywood industry would have
a ‘multiplier effect’ on the economy, supporting
domestic industry, assisting in job creation
and increasing the production of value-added
products. Producers were also to benefit from
stable domestic supplies in terms of logs and
prices as well increased export prices. Higher
prices and stable cheaper inputs would assist
businessmen in borrowing or in accumulating
capital needed to maintain their business
activities (Samego, 1992: 255).

Drawing from the above description,
the development of the plywood industry in
the 1980s did not run smoothly, reaching only
21 factories in 1979/1980 (Table 2). Therefore,
state intervention in this sector was necessary
for several reasons: (1) the emerging plywood
industry was restricted by technical difficulties.
Obstacles appeared in the form of inadequate
marketing networks and a lack of capital and
technology. In terms of a lack of capital, the

state launched various incentives, including

4 This regulation familiarly known Surat Keputusan Bersama Empat Dirjen (SKBED), was issued on
22 April 1981. The additional notes of the Director General of Forestry, 4 May 1981, stated that this

regulation encouraged those who were not able to comply with the minimum conditions of developing

wood processing industries (less than 250,000 m3 of allowable cut forest) to merge with others.
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low interest, export credit facilities, the provision
of export credit guarantees and export insurance.
Barito Pacific staff mentioned that initially
Barito used almost all Japan machines, such
as Hashimoto, Meinan, Kikugawa and Unoko.
Then, Japanese instructors taught Indonesian

workers how to operate the machines's.

Competition with other players

As the newcomers, Indonesian
businessmen encountered strong competition
from established producers, like Japan, South
Korea, Taiwan and Singapore. For example,
in the 1980s Japan owned 450 plywood
factories, South Korea, 60, Taiwan, 135 and
Singapore, 46 (Tropis, September, 2000).
They enjoyed many profits from the ‘logging
bonanza’ in Southeast Asia, especially
Indonesia, in the 1970s and 1980s. In contrast,
Indonesia just owned 21 plywood factories
in 1979. The Indonesian plywood industry
required the capital and technology monopolized
by those countries; (2) investment in the ply
wood industry was very costly. In the late 1970s

the cost of building an average size plywood
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factory was often over US$5 million. A few
years later, in the 1980s, this figure rose again.
According to UNIDO, the investment costs in
terms of machinery and equipment for plywood
factories were US$ 80 for every 480 per m? '
In addition, taxes, duties and levies imposed on
the timber firms led to high production costs
(Samego, 1992:266); (3) alack of infrastructure,
such as electricity, communications, water, roads
and other transport infrastructure, also increased
costs. Due to the state’s limited capacity to
provide these facilities, plywood manufactures
were asked to develop their own infrastructure.
Consequently, their production costs went up
continually. Overhead costs also intensified
through this period, as Indonesia still faced the
problem of a lack of regular and reasonably
priced shipping (Dick, H.W, 1990) and (4)
the Forestry Basic Law (UUPK) in 1967 did
not explicitly restrict concession owners from
contracting their logging concession areas to
other groups, for an unlimited period of time.
Finally, concessions had not been allocated
on merit. In this case, it was considered more

a ‘distribution of favors’ (pembagian rizqi)

15 Interview with Simon, marketing manager of Barito Pacific plywood industries, June 19, 2001,

in Jakarta.

16 The former figure is derived from the FEER (Far Eastern Economic Review), 2 December 1977, p. 66.
For the latter, see UNIDO, Indonesia Industry Sector Study, 1983, p. 67.
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than a profit-based distribution of resources.
Consequently, those who had close relationships
to the center of power obtained concessions at
the expense of real entrepreneurs.

To overcome these technical problems
in the plywood industry, the government made
to facilitate such development, by encouraging
the private sector’s involvement in maintaining
economic development. In other words, the state
aimed to create a more open economic policy.
Nevertheless, there was ‘disagreement among
the leadership concerning the extent to which
the challenge could be met by increasing
foreign and domestic economic openness’'’.
It was obvious that the state, under the leadership
of President Soeharto during Pelita 111, was
eventually directed to provide more opportunities
for the domestic private sector. While state-owned
resources declined, economic participation by
the private sector was encouraged to secure
the political survival of the Soeharto regime
through initiating the following development
programs:

‘Increased job opportunities, which
means that labor intensive investment proposals

will be favored; more import substitution to
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increase self sufficiency; encouraging the
manufacture of low cost consumer items and
discouraging the production or import of
luxury goods; strengthening the export base;
encouraging industries which process raw
material into finished or semi-finished goods;
giving priority to goods producers for the
agricultural sector, such as farm implements and
fertilizers; promoting agro-based industries’!8.
In terms of the import substitution
industry (ISI) strategy in the preceding Five-year
Development Plan (Pelita II), on entering the
Third Five-year Development Plan (Pelita III),
the state’s industrialization policy emphasized
export-oriented industry (EOI). This means that
the state aimed to create a conducive climate for
economic expansion. Particularly as the state’s
revenues from oil had begun to decline in 1983,
an outward-looking economy was considered the
best solution for maintaining economic growth
and political stability. On the other hand, instead
of exporting unprocessed raw materials, the
Soeharto government declared that exporting
finished products would be one of the high
priorities of the Third Five-year Development

Plan (Pelita III). This policy was a significant

17 For further information see Bruce Glassburner and Mark Poffenberger, “Survey on Recent Developments”,
in BIES (Bulletin of Indonesian Economic Studies), Vol.19, No.3, 1983, p. 1.

18 See: Economists intelligence Unit, Indonesia Annual Supplement, 1981, p. 5.
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shift from of the previous period, when it had
been a lower priority because expanding oil
export earnings and a logging ‘bonanza’ had
promised sufficient export revenues. Then, in
the Third Five-year Development Plan (Pelita
III), the government was forced to make up for
falling oil revenues. It could not expect to do
attain this from the logging sector. Instead, the
state encouraged a shift towards manufacturing.
The most significant efforts in developing the
export sector were the government’s economic
package on January 1982. This policy, which
ultimately became known as the ‘export
certificate’ (sertifikat ekspor), was designed
to assist domestic businessmen in promoting
exports activities. Therefore, in order to
strengthen the position of national exporters,
the government introduced a ‘counter purchase
policy’ that indirectly forced foreign investors
to buy the products needed for their projects,
in Indonesia'®. Both of these economic policies
were expected to strengthen the competitive
position of Indonesian producers in international

markets?.
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What was the marketing program
of the plywood industry? The government
and private sectors cooperated to facilitate
marketing. Firstly, the state implemented several
promotional strategies and reforms in the export-
import sector. This step began with the revision
of the 1979 export certificate system. Apart
from increasing the number of commodities
eligible for export certificates, a new policy
introduced in January 1982 provided export
incentives designed to provide low interest
export credit facilities, export credit guarantees
and export insurance. The government offered
a simplification of export procedures. Foreign
exchange regulations were also relaxed for
holders of export certificates. In addition, the
government reduced its harbor service fees
at the primary export ports (Bank Indonesia,
Fiscal Year 1981/1982: 63). On the other hand,
to increase the volume of plywood exports, the
government worked on both breaking market
barriers and facilitating the entry of plywood
exporters into a new market in various parts

of the world. A major tool for overcoming

1 See Toshihiko Kinoshita, ”Japanese Investment in Indonesia: Problem and Prospects”, BIES, Vol. 22, No.1,

April 1986. He analyzed, that this policy has affected the joint-venture projects between Indonesia

and Japan.

2 For further discussion on the state’s macro economic policy during the first years of the Third Repelita,
see Arndt, “Survey of Recent Developments”, BIES, Vol.19, No. 1, 1983.
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market barriers was the counter purchase
policy. This policy indirectly forced other
countries to import plywood from Indonesia
in exchange for Indonesia accepting their
exports. Especially for those countries that had
adopted protection measures toward imported
plywood, like Japan, it was felt that this policy
could influence indirect pressure on them to lift
or reduce trade barriers.

Secondly, APKINDO as representative
for the timber businessmen association launched
its strategy to established ‘Kompa’ (Marketing
Commission), Integrated Marketing among
timber producers and Research and Development
(R&D) to analyze fluctuations in prices and
markets. And it followed by establishing a
marketing branch, ‘Napindo’ , in Japan and
‘Fendy Wood’ in Singapore for the Middle East
and Southeast Asian country markets. These
market strategies and the synergy between the
government and private sector were fruitful in
the middle of the 1980s. The positive indicators
that indicate this are: (1) the growing number of
plywood factories in many provinces, as demand
for plywood products rapidly increased. and (2)
the increased production capacity of plywood
factories for export from 3.240.187 m? and
obtained foreign exchange earnings US$ 651,242
million in 1985 to 8,513.332 m? and received

Review on Timber Industry : Under Scheme...

Herman Hidayat

USS$ 3,023 billion in 1990 (Table 4).

In 1983, the state-led industrialization
resulted in over-production and ‘price wars’
among domestic manufacturers. APKINDO
proposed that the government prohibited new
investment in this sub-sector after 1983. As the
head of APKINDO mentioned this year, the
production of domestic plywood was 3.7 million
m® - significantly greater than the target of 3.3
million m®. So, if the government opened this
sub-sector to further investment, state-led
plywood development could threaten the
profitability of the industry. In order to maintain
production at 9 million m?, according to
APKINDO, the existing 60 operating factories,
the 45 under construction, 32 awaiting permission
and 30 applying for investment, were enough
(Table 6) (Kompas, 24 Januari 1983; Sinar
Harapan, 2 December 1982). However, this
suggestion from APKINDQO’s chairman was
difficult to be implemented in the field, because
based on market demand for plywood products
from consumer countries were rapidly increased,
especially after the government ban on log
exports in 1985.

The Rise of Conglomeration

By introducing this policy the state

hoped that the price structure of Indonesian

timber products would be determined in a
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seller’s rather than a buyer’s market.?! The
effort of Bob Hasan and his group in launching
‘negotiations’ between the government and
international consumers was significant and
effective at promoting plywood products
on the international market at the end of the
1980s. From this perspective, the government
conglomeration policy in 1988 was the best way
to reduce production costs and had both positive
and negative impacts. Because the number of
forest areas declined, the existing number of
logging concession holders also needed to be
reduced. Therefore, the policy required them
to merge from 528 individual concessions to
70 units of integrated wood-based industries.*
However, in reality, the conglomeration policy
assisted just 10-15 big businessmen in the plywood
industry who had access to the ruling elite (Table
8). On the other hand, conglomeration (business
groupings) had emerged and demonstrated their

capacity to face competition on the international
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market and, more importantly, to respond to
government policies for increasing production
and value-added products.” So, as seen in
(Table 9) due to policy of conglomeration since
the implementation of Pelita IV, the production
of timber panel products had been emphasized
over raw plywood. This means that the policy
of conglomeration led to a diversification in
the production of wood panel products. On
the other side, however, since the government
introduced this policy, only a few large plywood
producers survived the competition, while
smaller manufacturers were disadvantaged.
And the ten largest groups dominated more than
59 per cent of plywood exports. Because of a
lack of capital, technology and market openings
and availability of resources, some companies
closed down, or were sold to larger companies.
For example, PT.Talibu Timber, Sangkurilang,
Tunggal Group and Limbang were sold to Barito

Pacific (Apkindo, 6 July 1990). Kalimanis

2l For discussion on the role of buyers in determining the price of wood from Southeast Asian Forests, see:
Paul Gigot and Others in “The fall of the Forests”, FEER, November 30, 1979.

22 See SKEPHI (one of NGOs on Environmental and Forest Advocation, in Jakarata),”Menjual Warisan

Kita: Komersialisasi Hutan Indonesia”,Jakarta, 1990, p. 46.

2 Based on Mackie, conglomeration refers to “economic groups”, which recently have become the main

actor in economic transformations in Regional Perspective”, in Hal Hill and Terry Hull (eds.) Indonesia

Assessment 1990, Political and Social Change Monograph 11, Department of Political and Social Change,
Research School of Pacific Studies, ANU, Canberra, 1990, p. 108.
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Table 6 The development of the Indonesian plywood industry 1980-1984 (m?)
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Years Factory Capacity Production Utilization (%)
1980 29 1,949,000 1,011,000 51
1981 40 2,601,500 1,552,000 59
1982 61 3,292,400 2,140,000 65
1983 79 4,477,100 2,943,265 65
1984 95 5,27,600 3,820,000 72

Source: APKINDO, 1984. And also Nartanto,”Masalah dan Prospek Kayu Lapis Indonesia”

EKI, Vol.34, No. 3, 1986, p. 336.

Table 7 The development of the plywood industry by location (m?), 1988-1989

Location Unit D . I Unit F.I capacity Total Total
capacity unit capacity
Aceh 2 190,000 - - 2 190,000
N. Sumatra 4 364,700 - - 4 364,000
W. Sumatra - - 1 109,100 1 109,100
Riau 8 790,800 1 140,000 9 930,000
S. Sumatra 4 338,600 - - 4 338,600
Lampung 1 64,300 - 1 64,300
Jambi 5 419,200 2 65,000 7 484,200
W. Java 1 90,000 - - 1 334,600
C.Java 1 334,600 - - 1 90,000
E.Java 2 260,000 1 100,000 3 360,000
W. Kalimantan 14 391,000 - - 14 1,391,000
S. Kalimantan 14 1,191,400 2 94,000 16 1,285,400
E. Kalimantan 24 690,700 3 154,800 27 1,845,500
C. Kalimantan 5 334,000 3 160,000 8 494,000
Sulawesi 2 32,000 1 53,500 3 85,500
Maluku 12 991,700 - - 12 991,700
Irian Jaya 1 90,000 - - 1 90,000
Total 100 - 14 - 114 9,448,700

APKINDO report, 1989; and Data Consult, 1989.

D I : Domestic Investment; F I : Foreign Investment.
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Table 8 The biggest plywood exporters by area (Million), investment and export values

Company Areas Investment Values (USS$ 1,000)
(million ha) (Rp million)
Barito Pacific 1,980 306,336 183,265
Alas Kusuma 1,775 155,877 74,543
Satya Djaja Raja 1,495 n.a 104,955
Djajanti 1,426 171,757 89,613
Berkat 1,086 n.a n.a
Gunung Raya 1,052 n.a n.a
Jati Maluku 929 n.a n.a
Hutrindo 896 n.a n.a
Benua Indah 892 n.a n.a
Bumi Raya Utama 888 394,626 77,346
Total 12,416

Source: PDBI (Indonesian Business Data Center), Forestry Indonesia, 1988, p.62-66.

Note: n.a: not available.

Table 9 The development of the wood panel industry by product, volume and value to 1989

Product Volume % Values %
(1,000 m>) (US$1, 000)

Raw Plywood 3,478 78.1 1,223,123 80.0
Special Items 520 11.7 144,508 9.5
New Products 187 4.2 84,789 5.6
Block Board 233 5.3 60,571 4.0
Veneer 34 0.8 684 0.6
Total 4,454 100.0 1,522,547 100.0

Source: APKINDO report 1989.
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Group, which was owned by Bob Hasan, also
grew rapidly because it took over a number of
domestic and foreign operators including George

Pacific, in Balik Papan.?

Japan Mainly Export Target

On the negative side, the conglomeration
policy resulted in a growth-oriented strategy,
lack of broad participation among medium
businessmen, transparency or control, a lack
of employment creation and deforestation. For
example, in terms of the employment sector,
it was registered in 1998, that the timber
industry, especially plywood factories, absorbed
1.5-2 million workers. However, this employment
capacity was rather small, in comparison to the
amount of investment and production in the
plywood sector.

The plywood industry has made a major
contribution to non-oil and gas revenues since
the early 1980s to the early 1990s. For example,
foreign exchange earnings from export of

plywood was US$ 60,2 million in 1980 and

increased to US$ 3 billion in 1990 (Tables 4&5).
At the same time, the volume of Indonesian log
exports decreased from 14,5 million m? in 1980
to 1,5 million m? in 1984. In dollar terms, log
exports declined more than US$1 billion from
the 1980 pre-ban level to US$ 0.4 billion in
1984%.

The negative impact of the log export
ban in 1985 on foreign companies is indicated
by the rapid decrease in factories in operation.
For example, in Japan, where previously 450
factories operated, the number declined to 100,
Taiwanese factories fell from 135 to 54, South
Korea from 60 to 6 and Singapore from 46 to
11 (Tropis, September 2000). This was because
Indonesian plywood exports became more
competitive and so attracted concession owners
to develop the domestic plywood industry
further. More interestingly, Indonesian plywood
exports were not only directed to traditional
Asian markets, but also gradually moved to
various new markets (Table 10), such as Latin

America, the Middle East, Europe, North Africa,

2 For a further list of acquisitions in the forestry sector, see Wibisono, Christianto, Forestry Indonesia,

PDBI, Jakarta, 1988,p. 216-217.

2 See Lindsay, “The Indonesian Log Export Ban: An Estimation of Foregone Export Earnings”, BIES,

Vol.25, No. 2, 1989, p. 113.
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the United States and Canada.’® . This means
that the marketing of plywood became another
key factor for promoting an exponential
increase in the industry. Due to the activities of
both the state and APKINDO, the Indonesian
plywood industry has been able to diversify its
markets. Since the government restricted log
exports, new markets have been developed. Even
Japan, one of the leading plywood industries in
Asia, has increased its import volumes and prices
dramatically to become the largest consumer of
Indonesian plywood since 1986 (600,000 m?®)
to 2 million m* in 1988 (Table 11). Based on
data from ITTO (International Tropical Timber
Organization) in Yokohama, in 1994 Japan
consumed almost 8.2 million m* for housing and
building constructions, which increased in 1997
t0 9.5 million m*. The plywood factories in Japan
could provide only 4.2 million m? and the rest of
its stock must be imported from other countries,
for example, Indonesia contributed 3,2 million
m? for export to the Japanese market (Table 10)
(Tropis, September, 2000).
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As the largest consumer of hardwood
tropical timber, Japan needed a continuous
stable supply. A visit from Koichi Mataga as
head of the Japanese Plywood Manufactures
Association (JPMA) occurred in April 1999
in Jakarta. This meeting was held between
APKINDO members and the JPMA delegation
to discuss ‘Sustainable markets and finally
agreed on two main points: (1) Japan agreed
to maintain market stability in Japan and also
to maintain sustainability in the utilization of
hardwood from tropical timber in this region;
(2) the producer countries, such as Indonesia
and Malaysia, promised to continuously supply
requested amounts of plywood to this market
(Tropis, May, 1999). Furthermore, Matagi said
that the Japanese market in 1999-2000 needed
from 8-9 million m3 of hardwood annually,
and half must be imported. Indonesia one of
the largest exporters for the Japanese market,
supplying more than 50-60 per cent (Table 11).

This paper also reviews current market

conditions and trends in demand for tropical

26 The positive impact of log ban in 1984/1985, Indonesia has been able to replace some Asian producers

such as Japan, South Korea, and Taiwan. See, for example, Dedy AS, Bermand and Radu Malem,

“Mengantisipasi Ancaman kayu Tropis” (Tropical Wood Threaten and Anticipation), Business News,

No. 66, Tahun 11/1991, p. 1-6.
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Table 10 Plywood exports by country of destination, 1984, 1986 and 1988 (1,000 Cubic

meters)

Country destination 1984 1986 1988
USA/Canada 821.7 [,135.7 998.6
England/Ireland 109.6 263.9 299.1
European Countries 128.2 352.6 498.3
China/Hong Kong 669.0 852.6 1,327.2
Taiwan 110.0 302.4 290.3
Singapore 460.5 490.2 232.6
Middle East 417.2 340.0 527.6
Japan 145.3 600.9 2,032.3
Non-Japan New Markets 31.5 9.0 490.2
Other Countries 128.1 270.4 152.7
Total 3,021.1 4,617.7 6,848.9

Source: Data Consult 1988; APKIND report in 1988.

Table 11 The utilization of plywood in Japan and imports from Indonesia (Million m?)

Years Utilization Domestic product Shortage Import
1994 8,190,000 4,864,000 4,46,000 3,229,000
1995 8,814,000 4,420,000 4,394,000 3,018,000
1996 9,960,000 4,646,000 5,324,000 3,260,000
1997 9,553,000 4,226,000 5,327,000 3,223,000
1998 7,179,000 3,304,000 3,872,000 3,327,000

Source: APKINDO report, 1994-1998; Tropes Magazine, May, 1999.
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timber products. Japan was the dominant
market for tropical timber, followed by Europe,
then North America (Table 11). Over the
last decade, South Korea and Taiwan have
emerged as significant importers of tropical
timber - by 1990 the level of imports by
Korea and Taiwan were just below that of
Europe. Imports by Korea and Taiwan of logs
from Southeast Asia, especially Indonesia
and Malaysia, were mainly destined for
export-oriented timber processing industries,
with Japan and North America as the major
end consumers of these ‘secondary processed’
products.

However, Japan continues to be the
world’s largest importer and consumer of
tropical timber, accounting for roughly 50 per
cent of tropical timber imports by industrialized
countries and more than 20 per cent of world
trade in tropical timber On the other hand, in
recent years, ‘secondary producers’ of tropical
timber products have increased shipments to
the Japanese market. For example, Japanese
imports of furniture made from tropical timber
have more than doubled in the past decade, with
nearly all this growth accounted for by imports

from secondary producers.

Review on Timber Industry : Under Scheme...

Herman Hidayat

Conclusions

The essence of EPA is more closely
related on ‘economic issues’ through trade
and investment which subsequently achieve
‘economic integration’ in East Asia. Actually
the EPA scheme which timber industry,
especially plywood sector appears one of
leading commodities mostly exported to
Japan market and other countries must be
well maintained. Japan as advanced industrial
country is the largest of timber import (round
wood, sawn wood, plywood, wood-chips, etc.)
in the world. Therefore, Indonesia should
maintain her plywood market in Japan in order
to obtain more foreign exchange earnings.
But, the fact, while economic crisis happened
in 1998 and after (2007) that plywood export
to Japan market was decreasing, and finally
replaced by Malaysia and China as the largest
exporter of plywood, because of lack timber as
raw material and modern processing machines.
To anticipate the backwardness of plywood
market in Japan, plywood holders must
cooperate with other stakeholders (APHI:
Indonesian Concession Holders Association,
MPI: Indonesian Timber Communities, Banking

institute, government, local people, etc) to provide
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raw materials (timbers), to modernize machine
equipments, human resources development,
marketing strategy, and credit incentives-in order
to be sustainable of plywood products and market
These synergic cooperation policies must be
implemented in the field in order ‘comparative’
advantageous of Indonesia plywood compared
with other countries (Malaysia, China and
Vietnam) appeared to be winner.

Indonesian plywood industry
experiences appeared as the largest plywood
production in the 1980s and 1990s, because
two keys strategies had been launched. Firstly,
the Soeharto administration more paid attention
on launching its policy on integrating wood
processing into plywood industry. Secondly,
government issued conducive policies included
provision of ‘economic aid’ for the private sectors
in the form of credit, low interest and export
facilities, diplomatic marketing with foreign
countries, and cooperation with APKINDO
(Indonesian Panel Wood Association) and MPI
(Indonesian Timber Communities) to consolidate
and intensify access to foreign markets. These
policies considered success that eventually
affected Indonesia into one of the largest

plywood exporters in the 1990s.
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