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EXPLANATORY NOTES

The monetary units of the countries visited under this
mission corresponding current official exchange rates were:

Indian Rupee: iR 28.10 = US$1.00
Indonesian Rupiah: IRp 2,040 = US$1.00
Malaysian Ringgit: M$ 2.55 = US$1.00
Philippine Peso: PhP 25.00 = US$1.00
Sri Lankan Rupee: SLR 43.02 = US$1.00
Thai Baht: ThB 25.06 = US$1.00
Viet Namese Dhong: VND 10,750 = US$1.00

The following acronyms are used in this Report:

CIRAD-Forét New Name of Centre Technique Forestier Tropical

ESCAP

FRIM

GAT
MIDA

MTIB

RRII

RRIM

ITC
UNCTAD

UNIDO

(CTFT), Nogent-sur-Marne, France

Economic and Social Commission for Asia and the
Pacific

Forest Research Institute Malaysia, Kepong,
Selangor, Malaysia

General Agreement on Tariffs and Trade
Malaysian Industrial Development Authority
Kuala Lumpur, Malaysia

Malaysian Timber Industry Board, Kuala

Lumpur, Malaysia

Rubber Research Institute of India, Kottayam,
Kerala, India

Rubber Research Institute of Malaysia, Kuala
Lumpur, Malaysia

International Trade Centre UNCTAD/GATT

United Nations Conference on Trade and
Developnment

United Nations Industrial Development
Organization

A hyphen between numbers (e.g., 1-5) indicates the full
range involved, including the beginning and end points.

A full stop (.) is used to indicate decimals.

A comma

billions.

is used to indicate thousands, millions,

The following symbols, and/or abbreviations as used in this

report:

IR
IRp

M$
PhP

SLR
ThB

Indian Rupee, currency unit of India
Indonesian Rupiah, currency unit of the
Republic of Indonesia

Malaysian Dollar, Ringgit, currency unit of the
Federated States of Malaysia

Philippine Peso, currency unit of the Republic
of the Philippines

Sri Lankan Rupee, currency unit of Sri Lanka
Thai Baht, currency unit of the Kingdom of
Thailand




Us$

VND
bd. ft.
CCA

cm?

dia. or D
etc.

ft. or '’
ha.

Hg

HP

hrs.
hrs. /day
in. or "
K. D.

KW

m:

mc or MC
mm

mz
m/min
m*/yr.
N/mm?

NaF
PCP
%

S4S

TCT
vs.
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U.S. Dollar, currency unit of -he United States
of America

Viet Namese Dhong, currency unit of Viet Nam
Board Foot or Board Feet
Copper-chrome arsenate, an insecticide and
fungicide used in the rubberwood processing
industry

square centimeter

diameter

wet cetera", and so forth

foot; feet; 12 inches
hectare (10.000 m*)
height of mercury,
pressure measurement
horse power

hours

hours per day

inch; inches
kiln-dried; kiln-drying

kilowatt; 1000 watts

cubic meter

Moisture Content

millimeter; 1/1000th of a meter

square millimeter

meters per minute

cubic meters per year

Newtons per square millimeter, unit of pressure
or force

sodium fluoride, anti-fungus chemical
pentachlorophenol, an insecticide

per cent

surfaced (planed smooth) on all 4 faces of the
lumber board

Tungsten-carbide-tipped

nyersus"; compared with; against

used in connection with




- iii -

TABLE OF CONTENTS
Chapter/Section

EXECUTIVE SUMMARY
INTRODUCTION

Scope of the Study

1. Basis of selection and countries Selected
2. Time period studied

Methodology of the study

CURRENT STATUS OF THE INDUSTRY

Principal characteristics and needs of Rubberwood
logging operations in selected Asian countries
1. General sequence of logging operations
a) The simple manual type of Rubberwood
logging
b) The highly mechanized logging system
c) Rubberwood logging for particle
board plant input
Preservative treatment of Rubberwood logs
3. Log transport and handling techniques
and facilities
4. Major factors affecting Rubberwood
logging operations
a) Terrain and soil characteristics
b) Size of the Rubber tree farm
c) Clone or seedling type planted in the area
d) Availability of trained labour
Sawing Rubberwood
1. Sawmilling machinery and equipment
a) Fixed Type vertical and horizontal Bandsaws
b) Mobile type sawmills
c) Secondary sawmill saws for lumber processing
d) sSawblade servicing equipment
2. Sawing patterns and yields
3. Estimated sawmilling costs
Preservative treatment operations
1. Preservative treatment
a) Methods of application
b) Formulations of preservative Chemicals
c) Cost of preservative treatment
Drying sawn Rubberwood
1. Mobile drying equipment
2. PFixed type Rubberwood drying equipment
3. Drying schedules and programmes for Rubberwood
4. Drying costs for Rubberwood
Secondary processing of Rubberwood Sawn Timber
1. Secondary Processing of Rubberwood in
Asian countries
a) The Indian Rubberwood processing industry
b) Rubberwood processing in Indonesia
c) The Malaysian Rubberwood secondary processing
industry

vi

(NN O

>

15
19

20

20
20

Lo ]
-~

21
21
22
22
22
25
26
30
31
34
35
35
36
41
42
43
43
44
46
47
48

48
49
50

51




-iv_

d) The Philippine Rubberwood processing industry 52

e) Sri Lanka’s Rubberwood processing industry 53
f) Rubberwood processing in Thailand 54
g) The Viet Nam’s Rubberwood secondary processing
industry 55
2. Cost structure of the Rubberwood secondary processed
products 55
a) Production of mouldings 56
b) Production of dining table
(laminated top, unfinished) and chairs %6

FIGURES

Figure
_No. Title Page
1 Manually-operated winch is anchored to the base
of a Rubber tree 6
2 Cable is passed through the output end of the winch 6

3 Cable pulley assembly which ‘acts as a
tension link between the tree to be felled and the winch 7
4 19mm cable attached to the fixed end of the pulley

(Note hook at the end of the cable) 7
5 Hooked cable end is wrapped around the stem of

the tree to be felled 8
6 Winch is operated by moving the lever handle

forward and backward 8
7 Roots anchoring the rubber tree to the soil surface

on the side facing the winch are cut 9

8 Roots on the other side of the Rubber tree are also cut 9
9 Rubber Tree starts to fall as tension on the cable is

increased 10
10 Location of the first log length is measured using the

handsaw length 10
11 First cut is done as close as possible to

the top roots of the tree 11
12 Large diameter logs are loaded lengthwise

along the bed of the truck 11

13 Front-loader loosens the base roots of the Rubber tree 13
14 Front-loader topple tree by pushing at stem

2.5-3.0 meters above the ground 13
15 Back-hoe used to pull the tree stump off the ground 14
16 One hectare plot of Rubber tree farm cleared during

logging operations the previous day 14
17 Cutting and piling small-diameter stems and branches 16
18 Rubberwood logs with diameters of less

than 150mm are segregated 16
19 Logs are piled separately according to length 17

20 Rubberwood logs, loaded along length of
truck’s bed, are transported to a particle board plant 17

21 Typical Bandsaw used in Rubberwood Sawmills in Asia 23
22 Vertical bandsaw with manually pushed carriage 23
23 Vertical bandsaw with improved design of log carriage 24
24 Horizontal bandsaw for sawing Rubberwood 24
25 Mobile circular sawmill designed by CIRAD-Forét 25

26 Mobile horizontal bandmill designed by FORESTOR 26




-v—

27 Locally-made edger saw with all-wood table,

frame and legs 27
28 Pendulum type cut-off saw 28
29 Radial arm saw with locally fabricated wooden table 29
30 Vertical bandsaw with powered feed roll 29
31 Manual swaging bandsaw blade teeth 30
32 Mechanized facilities for saw-doctoring 31
33 Rubberwood sawing patterns 32
34 Suggested "Peeling"™ type of sawmilling pattern 33
35 Rubberwood preservative dipping tank 36
36 Rubberwood boards stacked for spraying preservatives 37
37 Mobile vacuum/pressure treatment plant (CIRAD-Forét) 38
38 Mobile vacuum/pressure treatment plant (ASCU INDIA) 38
39 DWT impregnation plant, fixed, multi-cycle type 39
40 SITI impregnation plant, fixed, mono-cycle type 40
41 Preservative storage tank for SITI impregnation plant 40
42 Portable dehumidifier made by CIRAD-Forét 44
43 Solar energy accumulator (Sri Lanka) 45
44 MOLDRUP Vacuum type drying plant 45

TABLES

Table
No. Title Page
I Putative sawmilling costs 35
II Putative costs of preservative treatment 42
III Kiln-drying schedule for drying Rubberwood 47
IV Putative drying costs for Rubberwood 48
v Industrial use of Rubberwood and end products 49
VI Secondary processing plants in the Indonesian

Rubberwood Industry 50

VII Average rate of increase in volume of processed
Rubberwood logs in the secondary wood processing sector 51

VIII Rubberwood secondary processing plants of Sri Lanka 53
IX Unit cost of production of mouldings 56
X Unit costs of production for dining set

(table and chairs for six persons 57

ANNEXES

Annex
_No., Title Page
I Sawmilling cost elements 58
II Rubber Tree Utilizaiton Chart 59
III Cost elements in the preservative treatment operations 60
IV Cost elements in drying operations 61
v Backstopping Officer’s comments 62

BIBLIOGRAPHY 63




- vi -

EXECUTIVE SUMMARY

This paper studies the respective rubberwood processing
industries of six rubber producing countries of Asia. It further
evaluates and rates them compared to that of Malaysia, with a
view to drawing an up-to-date picture of the status of this
industry in Asia. Upon consultation with top executives from the
International Rubber Research and Development Board
(Brickendonbury, U.K.), the International Rubber Study Group
(London, U.K.), the Centre Technique Forestier Tropical (Nogent
sur Marne, France), and the Institut de Recherches sur 1le
Caoutchouc (Paris, France), India, Indonesia, the Philippines,
Sri Lanka, Thailand and Viet Nam were chosen as the subjects of
this study. The state of development of the rubberwood processing
industries in the selected countries was studied for the period
1980-1989, supplemented with the more recent developments from
1990 to the present.

The component phases of the industry were studied, noting
the existing differences in the 1level of the industry’s
development, and 1looking into relevant contributory factors
prevailing in the countries visited, so that an assessment of the
potentials for the development of the industry based on the
country’s existing industrial resources could be drawn. The study
was further augmented by visits to various types of rubberwood
processing plants, which included fixed-type sawmills, plywood
and particle board manufacturing plants, pallet fabrication
shops, furniture and joinery factories, and a shop which produced
components for the building and construction industry. Typical
logging operations were also observed during the field visits:
from a simple manual type in Sri lanka to a highly mechanized
logging system observed in Malacca, Malaysia. A third type of
logging operations, geared to supply the material input for a
particle board plant, was also observed in Thailand.

The common industry practice is to deliver the rubberwood
logs to the sawmill or plywood plant within a maximum of 60 hours
during the dry season or much sooner during the rainy part of the
year in order to avoid biodegradation of the logs at the cutting
site. Preservative treatment of the rubberwood logs in the
logyard is done mostly in big factories which handle a large
volume of rubberwood inventory in the logyard; whereas small and
medium rubberwood sawmills do not treat their log inventories
with preservative chemicals for they do not keep more than two
days’ supply of logs in the log yard. A majority of the Asian
countries visited use borate compounds for protecting their
rubberwood. However, Copper-Chrome-Arsenate (CCA) is still used
in India.
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Mechanized rubberwood log loading techniques and handling
facilities were observed mostly in Thailand and Malaysia. The
system used such modern equipment as self-loading cargo trucks
equipped with one to two-ton hydraulic operated cranes. On the
other hand it appears that many rubberwood logging contractors
are not financially capable of investing such modern transport
and handling facilities.

The bandsaw, of either vertical or horizontal design, is the
most commonly used principal 1log breakdown machinery in
rubberwood sawmilling operations. Mobile types of sawmill have
lately become popular in small-scale sawmilling operations.
Circular saws are commonly used both for cutting boards to
desired length and for ripping operations. Most of the small and
medium size sawmills visited have purely manual sawblade
maintenance facilities. Thus, the cutting precision, efficiency
and quality in the rubberwood sawmills in Asia are generally
lower than the corresponding performance of hardwood sawmills.
Cupping, warping and twisting problems that occur when rubberwood
boards are air-dried can be traced to the "flat sawing™ cutting
pattern generally used in rubberwood sawmilling operations. This
may be overcome by using the "peeling™ sawing pattern, similar
to the technique developed for sawing coconut wood. Lumber yield
rates in rubberwood sawmills were found to average at about 30%,
much lower than those attained in hardwood sawmills.

Lately, those borate/boric acid rubberwood preservatives
have gained a wider use over pentachlorophenol (PCP) and Copper-
Chrome-Arsenate (CCA) compounds caused by market resistance to
the toxic and carcinogenic effects of PCP and CCA. However, there
is still need for lower cost preservative treatment systems and
methods of applying them on rubberwood boards.

Preservative treated rubberwood can be dried using the
seasoning techniques and facilities (kiln-driers, dehumidifiers,
vacuum driers etc.) which are currently available in the market.
In spite of its high initial cost, vacuum driers have lately
become acceptable in the industry due to the good performance and
shorter drying periods as compared to conventional types of
drying equipment.

The state of development of the rubberwood secondary
processing industries in the Asian countries visited indicate
that of Malaysia and Thailand as the most developed, followed by
India, Indonesia, Sri Lanka, Viet Nam and the infant rubberwood
processing industry of the Pnilippines being the least developed.
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For the same type of end product, the manufacture of
rubberwood secondary processed products follows the same sequence
of operations as that for hardwood. However, a small additional
cost, however, is incurred in the production of items which use
laminated (edge-glued) boards or finger-jointed components.

Recent studies on the availability of rubberwood indicate
the possibility of establishing additional manufacturing
capacities to the existing rubberwood processing facilities. A
full development of the rubberwood processing industries in 1991
could have supported additional processing capacity 1.75 times
that of the existing installed capacity in Asia and more than
double the existing capacity at world level.

Recent studies indicate that at least 75 percent of the
total rubber tree plantations of the world is owned and operated
by smallholders who do not have the financial capability to
observe and implement desirable cutting cycles, nor the
silvicultural practices required by proper maintenance and care
of the rubber plantation, particularly during the first seven
years of the rubber tree’s life. Government assistance is needed
to help the rubber industry produce more latex, as well as high
volumes of better grade rubberwood logs. Furthermore, adoption
of standard grading rules for rubberwood logs and boards, at both
the national and international levels, will provide a trerandous
boost to the development of the rubberwood processing industries.
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I. INTRODUCTION

A. Scope of the study

The over-all objective of this study is to describe the
state of development of the rubber processing industries of key
rubber producing countries in Asia, other than Malaysia. Rubber
trees are reported to be grown on commercial scale in the
following Asian countries: Bangladesh, Cambodia, 1India,
Indonesia, Malaysia, Myanmar, Papua New Guinea, People’s Republic
of China, Philippines, Sri Lanka, Thailand, and Vietnam. Rubber
trees are also grown in other countries, but both the areas
planted to rubber trees and the corresponding production of latex
are negligible compared to the countries listed above. Hence,
it was assumed that their rubberwood processing industry would
be too small vis-a-vis the major rubber-producing countries to
be relevant to this study. There may also be no rubberwood
processing industries in those other countries.

Thus, it was decided to choose five or six major rubber-
producing countries; study, evaluate and rate (compared to
Malaysia) their respective rubber processing industries with the
expectation that a representative image of the industry for Asia
{other than Malaysia) can be depicted.

1. Basis of selection and countries selected

With guidance from Dr. Peter Allen of the International
Rubber Research and Development Board, (United Kingdom), Dr. F.
Sekhar of the International Rubber Study Group (United Kingdom),
Bernard Parant of the Centre Technnique Forestier Tropical
(France) and Hubert Omont of the Institut de Recherches sur le
Caoutchouc (France}, the following parameters were established
and used for the selection: rubber production since 1991; area
planted to rubber trees vis-a-vis natural forest cover; and,
known levels of industrialization and development of the wood
processing industries in the country being evaluated.

The rankings given below are relative and are based on the
knowledge and experience of the above-named rubber industry
experts who have been involved the monitoring, development and
support of the rubber industry on an international basis during
the last 20 years or more.

a) Rubber Production:

i. Thailand

ii. Indonesia and Malaysia'

iv. India

v. China, Sri Lanka and the Philippines

viii. Viet Nam and Papua New Guinea

! Not covered in this study
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b) Degree of Industrialization - Wood Processing:

i. Thailand and Malaysia®

iii. India

iv. Philippines, Indonesia, China and Sri Lanka
viii. Viet Nam and Papua New Guinea

c) Area Planted with Rubber Trees:

i. Indonesia

ii. Thailand and Malaysia®

iv. India and China

vi. Sri Lanka and the Philippines
viii. Viet Nam and Papua New Guinea

Based on the above ratings, the following countries were
selected:

China

India
Indonesia
Philippines
Sri Lanka
Thailand

Viet Nam and Papua New Guinea were kept as alternate target
countries for this study. Unfortunately, the visit to China
could not be fitted in within the tight time and budgetary
constraints. Thus, Viet Nam was chosen as the sixth country to
be included in this study.

2. Time periods studied

The status of the rubberwood processing industries of the
countries selected was studied for the ten-year period 1980-1989
and then the more recent developments, if any, from 1990 to the
present. There was a significant development of the rubberwood
processing industries among the leading rubberwood processing
countries in the south and southeast Asian region during the
period of 1980-1989; and it would be of great importance to the
overall objectives of the project to know how much of this
technology was assimilated and/or adapted to local conditions b}
other countries since 1990.

B. Methodology of the study

A comparative description of the status of the rubberwood
processing industries of the target countries is presented in the
following chapters of this paper based on the parameters
selected. Wherever possible, major differences in the attained
level of development of the industry are indicated, and
contributory factors prevailing in the country are discussed,
leading to an assessment of the potentials for the development
of the industry based on the country’s existing industrial
resources.
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The agricultural aspects of the rubber industry were studied
as part of the efforts to determine the availability of
rubberwood logs during the periods studied. Among others, the
volume of rubberwood logs expected to be obtained through the
rubber tree replacement activities were compared to actual log
yields, wherever available data allowed such comparison. The
more common diameters and lengths of the stems of rubber trees
in the area visited were also noted, in relation to the volume
of rubberwood logs harvested.

Logging activities were also looked into, both in terms of
degree of mechanization and duration of activities during the
year. Log bucking techniques were observed, with particular
interest in log sizes obtained, and number of logs cut from each
stemn.

An idea on the amount of rubberwood stems and branches used
for fuelwood in the latex processing activities, as household
fuel, and how much was burned in the fields to "help fertilize
the land for the ensuing rubber tree replanting activities" were
also obtained, wherever possible.

Pre-processing preservative treatment of rubberwood logs was
also noted, together with the number of days the logs remain in
the plantation before they are transported to the processing
plants, as reported by logging contractors/operators.

Log handling techniques (both at cutting site and factory
log yard), together with the method of transporting logs from
cutting site to the factory, were also observed and noted.

Visits to rubberwood processing plants gave indications as
to the level of development of the industry in each country
visited. Visits to various types of rubberwood processing plant
included:

a) In the primary processing activities:

- a number of sawmills (only fixed type of sawmills, using
bandsaws or circular saws for the primary log breakdown,
were visited, as mobile sawmilling operations were not
accessible during the time of the visit):;

- one plywood manufacturing plant, producing 19mm (3/4
in.) x 900mm (3 ft.) x 900mm (3 ft.) plywood panels; and

- one particle board manufacturing plant producing 19mm
(3/4 in.) x 1200mm (4 ft.) x 2400mm (8ft.) panels.

- there was no MDF fibreboard plant in the countries
visited, other than Malaysia and Thailand?;

b) In the secondary wood processing industry:
- a number of pallet fabrication shops;
- two mouldings production plants;

? for Thailand, information provided by Mr. Simula




- 4 -

- a number of furniture and joinery manufacturing plants,
some of them with their own sawmilling, preservative
treating and kiln-drying facilities; and

- only one plant engaged in the production of components
for the building and construction industry (in India)
was visited; and

c) In the tertiary wood processing industry:

- two factories producing finger-jointed and/or laminated
(edge-glued) components as part of their over-all
woodworking operations;

- one shop fabricating toys, novelty items and other hand-
crafted products; and

- one rubberwood charcoal-making facility and briquette
production shop, using woodwastes from the sawmill and
pallet fabrication shop (included in the tertiary wood
proecessing industries because it uses the wastes of
secondary industries as raw material).

II. CURRENT STATUS OF THE INDUSTRY

1. General sequence of logging cperations

Rubberwood logging operations, before and during the early
1980’s, were normally carried out by contractors who were paid
to clear the land to permit the replanting of rubber trees. This
type of logging operation was found to be still practiced in
areas of some Asian countries (the Philippines, Viet Nam and Sri
Lanka) where the rubberwood processing industries have not yet
developed appreciably so that the main value of rubberwood is a
fuel for smoking latex sheets and as a household fuel for cooking
purposes. However, the advent of more developed rubberwood
processing activities during the mid 1980’s to the present, has
resulted in rubberwood logs being processed into marketable
products, the concept and practice of logging in the rubber
plantations have become mechanized to meet the demands of the
rubberwood processing industry for bigger volume, better guality
logs and a more dependable supply of the material. Thus, it is
now a practice for the rubber tree farmers (or plantation owners)
in most of the major rubber producing countries in Asia to sell
the mature rubber trees, with the condition, of course, that the
land be cleared, leveled and ready for replanting. Final
clearing is done by burning all stumps, twigs and small branches
that are left behind after the rubber trees are felled and the
logs are extracted and transported to the sawmills or wood-based
panel factories. Three typical rubberwood logging systems are
presented in the following paragraphs, together with their
respective estimated (or reported) costs.




a) The simple manual type of Rubberwood logging

The first system is the most primitive, the least mechanized
and was observed in Sri Lanka. The system is purely manual, using
hand tools (hand-operated winch, pulley and cables, axes, hoes,
handsaws, etc). A team of ten men: three winch operators and
seven diggers and helpers, is normally required when using this
logging system. A hand-operated mechanical winch is anchored to
the base of one rubber tree (see Figure 1) with 25mm (1 in.)
cable. A loop of 19mm (3/4 in.) cable is passed through the
output end of the winch (see Figure 2) to the sheave of a 250mm
(10 in.) diameter pulley (see Figure 3), and acts as the tension
link between the tree and the winch. Another loop of 19mm (3/4
in.) cable (see Figure 4) is passed through the fixed end of the
pulley and anchored [about 2000mm (6 ft. 5 in.) above the ground]
on the stem of the rubber tree to be felled (see Figure 5). The
winch is then operated (see Figure 6) to take up the cable slack
and set up the initial tension. Once this has been done, the
diggers and hoers start chopping and cutting off the roots around
the base of the tree (see Figures 7 and 8). Further tension is
gradually applied on the cable while more and deeper roots around
the base of the tree are cut. When the tree is rid of its root
anchors down to the depth of about 300mm (1 ft.), the
diggers/hoers move away from the tree and greater tension is
applied on the pulling cable until the tree starts to fall down
(see Figure 9). Once felled, the tree stem is then cut to the
desired log lengths, allowing one saw length for the stump (see
Figures 10 and 11). The stem portion with less than 100mm (4 in.)
diameter, together with the branches and twigs are then cut to
short lengths (600-750mm) for fuelwood purposes. The long logs
are then manually loaded lengthwise on the truck’s bed (see
Figure 12). Short logs (1800mm or 6 ft. long or shorter) are
loaded across the width of the truck’s bed. One team of 10
workers can fell 20-25 rubber trees per day. The contractor pays
the team SLR 50 (US$1.16) per tree. All tools and implements are
owned by the contractor. On the basis of an average 0.75 m3 of
wood obtained from each rubber tree, the felling and yarding cost
(to the contractor) would be a minimum of SLR 62.50 (US1.45) per
cu. meter. The total log cost is thus:

Felling and yarding labour US$ 1.45 per m®
Additional labour cost, clearing

and burning stumps, branches and twigs 1.45

Log handling and transport (to within 50kms.

of logging site) 4.75
Stumpage price (Horana area) 8.75

Total UsS$ 16.40 per m3




Figure 1
Manually-operated winch is anchored
to the base of a Rubber tree

Fiqure 2
Cable is passed through the output end of the winch




Figure 3
Cable pulley assembly which acts as tension link between
tree to be felled and the winch

Figure 4
19 mm cable attached to fixed end of pulley (note hook
at the end of the cable)




Figure 5
Hooked cable end is wrappe

d

around stem of tree
to be felled
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Winch is operated by moving
lever handle forward and

backward




Figure 7
Roots anchoring Rubber tree
to the soil surface on

side facing winch are cut

Figure 8

Roots on the other side of
the Rubber tree are

also cut




Figure 9
Rubber tree starts to fall as tension

on cable is increased

Figure 10
Location of first log length is

measured by handsaw length
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) Figure 11
First cut is done as close as possible to
the top roots of the tree

Figure 12
Large diameter logs are loaded
lengthwise along bed of the truck




Currently, rubberwood logs sell at an average of SLR 30 per
cu. ft. (US$ 24.63 per m3) for small logs (600mm girth, 1200-
2400mm long, and SLR 34 per cu. ft. (US$27.91 per cu. m.) for big
logs (75Cmm and larger girth, 1800-2440mm or longer), delivered
to factory site in the Horana area of Sri Lanka. Thus, it appears
thet the gross margin to the contractor (of US$8-11 per m3) is
attractive enough, considering the low capital investment.

The estimated per capita logging productivity of the system
is about 1.69 m3 per worker per day.

b) The Highly Mechanized lLogging System

The most highly mechanized rubberwood logging system, among
the logging systems observed under this project, is composed only
of 4  men, 2 units of heavy equipment (a front-
loader/payloader/traxcavator with pneumatic tires and a
backhoe/ditch-digger on caterpillar threads) and a chainsaw.
This system was observed in Tebony, Malacca, Malaysia, and the
4-man team is the standard logging operations unit of the Rubber
Industry Association of Malaysia (composed of 30 rubberwood
loggyer/sawmiller members). The team can clear-cut, yard logs and
clean one hectare of rubber tree plantation (ready for
replanting) in one day.

The sequence of operations is as follows:

i. The front-loader/payloader/traxcavator, loosens the
roots of the tree to be cut by pushing on them with the
bucket blade at the base of the tree (see Figure 13).
Then it topples the rubber tree by pushing the stem at
about 2.5-3.0 meters above the ground (see Figure 14);

ii. The chainsaw operator, with the aid of the helper, bucks
the stem into the desired log lengths, cuts the branches
and twigs into shorter lengths that can be handled by
the front-loader/payloader/traxcavator;

iii. After felling all the rubber trees in the one-hectare
plot, the frontloader picks up the bucked logs and piles
them in pre-determined locations for truck-loading-
activities. The same machine is used to 1load the
rubberwood logs onto the cargo trucks, guided by the
team helper and, sometimes, the chainsaw operator;

iv. Meanwhile, the back-hoe (see Figure 15) is used to pull
the tree stumps out of the ground and pile them in pre-
designated locations to be burned later or transported
to other users’ shops:;




' Figure 13
'b ¥ Front-loader
: loosens base roots
4 of Rubber tree

Figure 14
Front-loader topples tree

by pushing at stem 2.5-3.0 meters
above ground




Fiqure 15
Back-hoe used to pull tree stump off the ground

v. After each truck is loaded, the front-loader/traxcavator
is used to clear and prepare the one-hectare plot for
replanting (see Figure 16).

Figure 16
1-hectare plot of rubber tree farm cleared
during logging operatioons the previous day
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Using the prevailing labour pay rates, transport charges (to
within 50 kms. of the cutting site) in the area, and stumpage
price, the following putative cost is derived:

Labour cost Us$ 0.33 per m°

Equipment depreciation cost 0.36

Fuel and lubricants 0.35

Other overhead costs 0.22

Transport costs 30.50

Stumpage price 17.50
Total US$ 49.26 per m’

Rubberwood logs sell for about US$ 61.00 per m’ (based on
M$220 per tonne, delivered to factory site), in the area. Thus,
a gross margin of roughly US$ 11.70 per m’ may be expected by the
rubberwood logging contractor. On the basis of an average
availability of 180 m® of rubberwood logs per hectare, the
team’s per capita logging productivity is 45 m® per worker per
day, which is almost 27 times that of the purely manual system
of rubberwood logging observed in Sri Lanka.

c) Rubl 1] . E icle ) 1 p] . !

Normally, the rubberwood particle board plant input consists
of stems and branches less than 150mm in diameter. These parts
of the felled rubber tree become readily available after the
larger portions of the stem (bigger than 150mm in diameter) are
bucked into 1lengths good for either the woodworking
(furniture/joinery) or plywood plant. Thus, this logging system
is highly labour intensive. The following paragraphs describe
this type of logging operations as done in southern Thailand.

The working unit is composed of 20 workers, divided into 5
teams of 4 men per team. Each team is equipped with one chainsaw
with a 450mm or 500mm long blade. All log handling is done by
hand. Logging activities continue daily throughout the year;
each worker being given one-day rest each week on a rotation
basis. The basic operations sequence is as follows:

i. cCut available stems and branches into log bolts 1800mm,
or shorter, which can be carried by a worker
(see Figure 17);

ii. Segregate logs with diameters less than 150mm (see
Figure 18);

iii. Pile logs of each group length separately at pre-
selected locations, accessible to the cargo trucks (see
Figure 19); and

iv. Load the logs on the truck for transport to the particle
board plant (see Figure 20).

(Note: Each 4-man team stops cutting and piling work
when a truck comes to be loaded.)




Figure 17
Cutting and piling small-diameter stems and branches

Figure 18
Rubberwood logs with less than 150mm diameters are segregated




Figure 19
Logs are piled separately according to length

Figure 20
Rubberwood logs, loaded along length of truck bed
is transported to particle board plant
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The workers are paid according to the following pay rates:
Chainsaw Operator ThB 10,000 (US$400)/month
ordinary Worker 7,000 (US$280)/month

The 20-man crew can log about 0.5 hectare a day. Each 4-man
team can load 2 trucks per day.

Transport costs are about ThB 480 per trip, and each truck
can make 2 trips per day to the factory which is about 15
kilometers from the logging site.

The logging cost is estimated as follows:

Labour ThB 67.55 (US$ 2.70) per m®
Transport/Handling 338.98 (US$13.56) per m®
Total ThB__406.53 (US$16.26) per m®

Note: No stumpage charges are inciuded because they were
already collected at the regular sawlog harvesting
activities. The Rubberwood materials involved in this
logging operation were materials left over after the
extraction of sawlogs from the area.

Based on the average rubberwood log yield of 180 m®> per
hectare, of which 15 per cent have diameters of 150mm and larger
(i.e. 85 per cent of the log yield has diameters less than 150mm,
suitable for particle board production), the productivity of the
logging system described above is about 3.8 m® per man per day.

There are variations on the 1level of mechanization of
logging operations, most of which are based on the use of the
chainsaw as the principal cutting equipment. However, yarding
and truck 1loading operations still remain highly labour
intensive. The 1logging systems described in the preceding
paragraphs represent approximately the extremes in the level of
mechanization, as practiced today in south and southeast Asia.
No information is yet available on fully mechanized logging for
the particle board plant’s log input. This is an aspect of the
rubberwood industry which merits further development activities
in order to improve both outputs and costs of logging activities
for small diameter stems, branches and twigs, noting the fact
that the manufacture of the particle board is a high input volume
activity.

Studies in Malaysia indicated that only about 15 per cent
(based on volume) of the total cut of rubber trees preparatory
to replanting activities are good for industrial processing into
sawn timber. The rest are stems and branches with diameters less
than 10 centimeters, which could be used in particle board and
medium density fibreboard production. Furthermore, studies on
sawmilling operations of rubberwood 1logs (FRIM, Malaysia)
indicated an average sawn timber recovery of about 30 per cent.
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The resulting sawn timber volume is further reduced during the
drying {roughly 4 per cent shrinkage) and secondary processing
(about 30 per cent loss in furniture and joinery production)
operations. Annex II shows the waste wood generated during the
harvesting and conversion of rubberwood into secondary industrial
processed products.

2. Preservative treatment of Rubberwood logs

None of the rubberwood logging enterprises (with daily
outputs ranging from 15-150 m’), which were observed in the six
Asian countries, treat rubberwood logs for protection against
fungi and wood borers. It appears that the common practice is
to deliver the rubberwood logs to the sawmill or plywood plant
within the shortest possible time after cutting, usually within
60 hours of felling during the dry season and much sooner during
the rainy part of the year. The newly arrived rubberwood logs
in the log yard are immediately given a prophylactic treatment
against wood borers. This consists of spraying or dipping with
an anti-fungus chemical solutions (3 per cent boric acid
solution); and insecticides (2-3 NaPCP or CCA in water) against
wood borers. This is done mostly in big factories requiring a
bigger volume of rubberwood inventory in the log yard. However,
observations made during visits to small and medium rubberwood
sawmills, showed that they do not protect their rubberwood iogs
with any type of chemical treatment for they do not keep more
than two days’ log inventories and, thus, see no justification
in protecting their rubberwood logs with any type of chemical
treatment, at all, for they do not keep more than two days’
supply of logs at their logyards. In India, the most popular
insecticide is the copper-chrome-arsenate (CCA) coupound;
although, due to the discoloring effect of CCA, the borate/boric
acid system is recently gaining popularity among the rubberwood
processors in that country, in spite of the fact that the latter
is only a fungicide and not an insecticide. All the other Asian
countries visited use the borate/boric acid system (either by the
spraying or dipping). The general belief is that application of
anti-fungus and insecticide coatings on log ends prevents further
or rapid biodegradation of the log bolts. None of the rubberwood
processing plants visited under this project gather data or keep
figures on the penetration of the preservative into the
rubberwood logs, nor do they have any studies on how effective
this kind of treatment is in protecting the rubberwcod logs
against fungus and insects. No cost figures are available on this
particular aspect of the rubberwood processing operations, as the
labour and materials costs are absorbed by the sawmilling
operations.

The protective effects of sealing rubberwood log ends with
sealants such as "shellkote" mixed with ANTIBLU products (3 per
cent 3737 and 1.5 per cent 3739) were demonstrated by Hong et.
al. and Tan et. al. in separate experiments conducted in 1980.
Log end sealing is not practiced in all the sawmills visited
under this project.
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3. Log transport and handling techniques and facilities

Aside from Malaysia mechanized rubberwood log loading
techniques and facilities were observed only in Thailand (among
the countries covered in this study). Self-loading cargo trucks,
equipped with 1-2 ton hydraulic-operated cranes, help increase
loading efficiency, thus reducing truck turn-around time to
almost one-third that needed for mancal loading. These, however,
were observec¢ only in logging operations wholly owned by medium
or large scale rubberwood processing firms. It appears that
almost all of the contractors interwiewed in conjunction with
this study) are not capable of setting up this type of log
handling facilities since it is capital intensive. However, rough
calculations based on figures furnished by one logging supervisor
in southern Thailand indicate a potential reduction of 1log
handling cost by as much as 30 per cent of the corresponding cost
of the conventional manual type of log handling.

4. Major factors affecting Rubberwood logging operations

There are a number of factors, peculiar to the site of the
rubber plantations, that affect the efficiency and costs of
logging operations. The following paragraphs discuss the effects
of some of the more apparent major local factors.

a) i 1 Soil ct teristi

The ideal logging site is one which allows maximum daily
extraction and transport of rubberwood logs to the processing
plant. This situation is possible if the terrain and soil
characteristics provide firm road conditions which allow easy
access by men, equipment and trucks into and out of the logging
site, even during the rainy season. The problem is compounded
in locations with clayey soil, which has high water absorption
properties. Adequate drainage and strengthening of the
foundations of principal access roads to and within the rubber
plantation are indicated so as to prevent the loss of logging,
yarding and transport operations output by as much as 50 per
cent, (or almost 100 per cent at worst), during the rainy periods
of the year. It should also be noted, in this respect, that good
drainage helps a sustained healthy growth of the rubber trees,
which leads to higher latex production and bigger rubberwood
yields.

b) Size of the Rubber tree farm

The size of the rubber tree farm directly affects the
rational disposition of the rubberwood residues during tree
felling and yarding operations, which in turn affects the
maneuverability and turn-around time of logging trucks.
Furthermore, the smaller the farms, the less adaptable they are
to higher mechanized 1logging, yarding and 1log transport
activities. According to the managers of both the Malaysian and
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Thai logging outfits observed during the country visits, a
minimum of 30 has. provide rubberwood supply for planning and
execution of highly or fully mechanized logging and transport
operations. In this case, fewer log pick-up points are required,
so that log piling, truck loading and transport turn-around time
are all reduced, contributing to 1lower log costs. Rough
estimates, based on data supplied by the Thai logging outfit,
indicate that rubberwood log yarding and transport cost reduction
of as much as 12 per cent may be achieved for every 25 per cent
decrease in the number of pick-up points.

c) Clone or Seedling Type Planted in the Area

For one reason or another, certain clone and/or seedling
types have been found to grow better and produce more latex in
certain areas. The same genetic reasons determine the iength and
diameter of the rubber tree stem and branches. Similarly,
genetic considerations dictate at what height above the ground
the first branches grow, thus helping determine the maximum log
lengths into which the stems can be cut. Mechanization of
logging and yarding activities is better applied to logging
yields with longer and bigger diameter logs, since fewer pick-up
points are required. Thus, rubber clone or seedling types that
grow intc rubber trees with long stems and large diameters help
reduce 1logging and <transport costs in rubberwood logging
operations. Furthermore, longer boles and larger diameters help
increase the recovery in sawing (for the greater diameter) and
in the conversion to furniture components (for the longer
lengths).

d) ilabilit f trained lal

It is indicated in previous paragraphs that mechanized
logging and transport operations help assure the rubberwood
processing plants a continuous and reliable supply of 1large
volumes of logs. Mechanization of rubberwood logging and
transport operations, as illustrated above, is possible when
trained labour, among others, is available in the locality.
Otherwise, the highly skilled labour component of the basic
mechanized logging and transport crews will have to brought in
from other places, thus increasing the 1labour cost, and
eventually, the logging and transport cost. This situation was
observed in southern Thailand, the Horana area in Sri Lanka and
southern Philippines, where tractor operators, truck drivers and
mechanics have to be recruited from other provinces or districts
of the country, and an "expatriation"™ cost paid.




B. Sawing Rubberwood
1. Sawmilling machinery and equipsent

Rubberwood sawmilling facilities in the six Asian countries
(other than Malaysia) visited under this project are principally
equipped with bandsaws (either vertical or horizontal) as the
primary log breakdown machinery. None of the sawmills visited
used frame saws for primary log breakdown operations, most
probably because of higher investment costs and capacities higher
than those needed for sawing rubberwood logs. Further processing
processing (edging and cut-off operations) on the rubberwood
boards are mainly done on circular saws (table type). However,
in some sawmills, a pendulum type or manually operated "push-
pull®™ type of saw is used for cutting boards to length.

a) Fixed T tical ) horizontal band

The most commonly used primary log break-down saw and resaw
is the vertical bandsaw model with 75mm-125mm sawblade width,
mounted on 900mm-1050mm (36"-42") diameter bandwheels, and a
600mm x 900mm table with appropriately designed fence (see Figure
21). This type of bandsaw (without a log carriage) is used in
Thailand, India, Indonesia, and the Philippines. Some bandsaws
of the same type are equipped with manually pushed carriage.
There are found in Indonesia (see Figure 22) and the Philippines
(Figure 23). These bandsaws can cut logs with diameters of up to
500mm . The Philippine type of carriage, however, helps produce
straighter cuts and more precise milled surfaces, i.e.,
variations in dimensions from one end of the board to the other
is almost nil, or if there is any, it is insignificant.
Furthermore, lumber recovery is increased because each of the
carriage pedestals can be positioned independently to align the
taper of the log bolt being cut parallel to the face of the
bandsaw blade, so that the cut is made along the taper of the
log. Bigger diameter and longer log bolts give a higher lumber
yield than the smaller diameter and shorter log bolts. This type
of bandsaw can process 10-15 m* of rubberwood logs per 8-hour
shift, with a normal labour complement of two workers (one
bandsaw operator, who is also the sawyer and a helper) when
milling logs with diameters 100mm-200mm; or three workers (one
bandsaw operator and two helpers) when milling logs with
diameters larger than 200mm. The horizontal bandsaw with a
manually pushed log carriage (see Figure 24), is widely used in
Sri Lanka and Viet Nam.




Figure 21
Typical bandsaw used in
Rubberwood sawmills in Asia

Figure 22
Vertical bandsaw
with manually
pushed carriage




Figure 23

Vertical bandsaw with
improved design of
log carriage

»

Figure 24
_Horizontal bandsaw
for sawing Rubberwood




b) Mobile type sawmjlls

The better known mobile sawmilling equipment for the
rubberwood processing industry are the circular saw and the
horizontal bandmill types.

The mobile circular saw specially developed by CIRAD-Forét
for rubberwood processing (see Figure 25) can saw logs with
diameters of 80mm to 400mm and from 1000mm to 4000mm long at
daily capacities ranging from 5 to 8 m’. As currently designed,
thicknesses are pre-set at 21/41/54/60/80mm and all widths are
possible. The saw is powered by a 42 HP engine. The saw
assembly, including log feeding and lumber output platforms, is
mounted on a carriage with special size pneumatic tires. The
entire equipment weighs only 1200 kgs. and can be pulled by a
small or medium size vehicle on unpaved trails or paths.

Figure 25
Mobile circular sawmill designed by CIRAD-Forét

The mobile horizontal bandmill developed by FORESTOR of
England for hardwood logs (see Figure 26) can also be used for
milling rubberwood logs. This saw uses 100mm (4") wide thin kerf
sawblades, mounted on 900mmm (36") diameter bandwheels, powered
by a 25KW (34 HP) diesel engine. The log is pushed through the
sawblade by a hydraulic log handling mechanism. The complete saw
assembly is mounted on a specially designed trailer using
traditional size pneumatic tires. A minimum daily output of 10
m’ is expected when milling rubberwood.




Figure 26
Mobile horizontal bandmill designed by FORESTOR

It can be seen from the design of the trailers on which the
saw assemblies are mounted that the CIRAD-Forét model, aside from
requiring less floor space, can be pulled on roads or trails less
developed than that required by the FORESTOR model. Thus, it
appears that the CIRAD-Forét model would be more applicable to
sawmilling operations in smallholders’ rubber plantations, while
the FORESTOR model would be do well in sawmilling operations in
medium and large size rubber estates.

Vietnamese and Laotian sawmillers are reported to be using
locally-made copies of the CD4 mobile sawmill. The CD4 is
actually the forerunner of the present FORESTOR. Another mobile
circular sawmill is the KARA series, made in Finland, and
especially designed for sawing small-diameter logs, such as pine
and rubberwood logs.

c) Secondary sawmill saws for lumber processing

The most common edger used in the Asian rubberwood
sawmilling industry is usually of simple design and locally
built. Sawblade diameters vary from 250mm to 350mm, with 3mm-5mm
kerf and are usually made of conventional cutting tool steel.
Only the medium and large sawmills use tungsten-carbide-tipped
(TCT) circular saw teeth. In some shops, the legs and frame are
made of welded flat and angle-iron steel bars, the saw table and
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fence are usually made of hardwood species available in the
locality. However in most cases, the machine table, frame and
legs are all made of wood (see Figure 27).

Figure 27
Locally made edger saw with all-wood table, frame and legs

Thus, the overall machine weight 1is lighter than the
corresponding all-steel models supplied by internationally known
machinery manufacturers. The workpiece is pushed manually against
the sawblade, guided by the wooden fence. Consequently, cutting
precision is not high enough for fine joinery work, and so much
material has to be removed during the planing/jointing operations
to obtain the desired final dimensions of the workpiece. The
cutting precision and output, therefore, depends almost entirely
on the worker. Data furnished by users of this type of saw
indicate that a crew of three workers (a feeder, and two helpers)
can cut 5-7 m* of lumber per eight hour shift.

Cutting-to-length operations may also be done on the edger
saw described above by using a sawing fixture that will firmly
hold two or more workpieces while the fixture is being pushed
through the sawblade. The normal output for this type of
operation is estimated at 6 to 8 m® per day.

Other types of circular saws are also used when cutting
lumber to the desired length. Figure 28 shows a pendulum type
of cut-off saw observed in sawmilling operations in Mindanao,
southern Philippines; while Figure 29 is a radial arm saw
observed in sawmilling operations in Sumatra, Indonesia. Both
saws are powered by a 0.75 KW (i HP) electric motor and require




- 28 -

a minimum working crew of two men and give outputs of 8 to 10 m?
per eight hour shift.

Figure 28
Pendulum type cut-off saw

A more sophisticated vertical bandsaw (see Figure 30) was
observed doing re-sawing operations in the sawmilling section of
a furniture/joinery factory in Sri Lanka. The principal 1log
break-down equipment was a 600mm (24") diameter circular saw.
Slabs and squared logs were cut on the circular saw and re-sawn
on this bandsaw. The bandresaw had a 100mm (4") wide blade, and
was equipped with a spring-loaded feed roll. A handwheel device
allowed infinitesimal movement of the metal fence nearer to or
away from the bandsaw blade, thus giving better precision than
the bandsaws described in the preceding paragraphs. This bandsaw
may be powered by a 5.2 KW (7 HP) to 7.46 KW (10 HP) electric
motor for the main bandwheel drive and a 0.75 KW (1 HP) electric
motor for the feed drive. The standard operating crew was
composed of a feeder (bandsaw operator), a helper and a lumber-
piler, to attain outputs of 12 to 15 m’ per eight hour shift.
This type of bandsaw gives the best cutting precision among the
bandsaws discussed in this section.



Figure 29
Radial arm saw with locally fabricated wooden table

Figure 30
Vertical bandsaw
with powered feed roll
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d) Sawblade servicing equipment

Sawmilling machinery and equipment cannot cut rubberwood
efficiently without adequate tools and equipment for sharpening
and maintaining the sawblades. The sawblade servicing equipment
observed in the rubberwood processing industries of the six Asian
countries visited under this project range from the purely manual
facilities in a sawmill in Viet Nam (see Figure 31) to the
complete and highly mechanized saw-doctoring shop established
under a UNIDO technical assistance project in a woodworking
factory in Sri Lanka (see Figure 32). Cutting efficiency and
quality in the latter factory was, of course, much higher than
that in the other sawmilling plants.

Figure 31
Manual swaging bandsaw
blade teeth
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Figure 32
Mechanized facilities for saw-doctoring

2. Sawing patterns and yields

The sequence of rubberwood sawmilling operations, in
general, as practiced in all the sawmills visited, is about the
same. Rubberwood logs are squared or cut into slabs, which are
subsequently edged or re-sawn into boards with the desired
thicknesses and dimensions. (None of the rubberwood sawmilling
plants visited under this project debarked the rubberwood logs
before sawmilling. The reason is that the sawmilling pattern
allows the bark to be automatically taken off during the edging
operations, if not possible during the main log breakdown
operations at the main bandsaws). Cuttirg boards to desired
length is done mostly by sawmills which are part of an integrated
woodworking complex. It is a common practice in ordinary
rubberwood sawmills to cut the rubberwnsod log bolts to pre-
determined rough lengths and surface and cut the kiln-dried
boards to final lengths in the furniture or joinery plant.

The principal difference in sawmilling techniqud. .. ises
from the sawing pattern used, which eventually 1l°7 5 to
significant differences in lumber yield rates. The most cu.amonly
used sawing pattern in the rubberwood industry is an adaptation
of the "flat sawing" technique used in the hardwood sawmilling
industry (see Fiqure 33).
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In Pattern "A", the log bolt is halved on the first pass of
the bandsaw blade. Then, turning the sawn face of each half flat
on the bandsaw table, boards of the desired thicknesses are cut
according to the conventional "flat sawn" sawmilling pattern for
hardwood logs.

In Pattern "B", a slab is cut on the first sawblade pass to
make an edge on one side of the log bolt. The log bolt is then
turned 90° to put the flat face on top of the bandsaw table.
Then, boards of the desired thicknesses are cut according to the
conventional "flat sawn" sawmilling pattern for hardwood logs.

It is very apparent from Figure 33 that cutting through the
log centre is unavoidable, particularly if there is a taper on
the rubberwood log bolt. It will be noted that the boards which
are cut through the center of the rubberwood log bolt contain the
less dense core. It is estimated that at least 20 per cent of the
boards produced using sawmilling Patterns "A" or "B" contain the
less dense core section of the log bolt. These boards with mixed
density sections present warping and twisting problems during
kiln-drying (or seasoning) operations, leading to degrades. It
is claimed that this sawing pattern produces sawn timber yield
rates of 34 to 47 per cent and, after cutting off defects, a net
lumber yield rate of about 31.6 per cent.

Cotvert ional "Flat Sawing” for Hardwood logs

Cobhherwooo Sawmi !l line Rubberwoud Sawmil!] ing
Prer e AT Patterr, 17

Figure 33
Rubberwood Sawing Patterns

The same problems were experienced during the development of
an appropriate sawing pattern for coconut wood, where the density
difference between the core and the periphery is significantly
larger. This problem was completely eliminated by the use of the
"peeling” type of sawmilling pattern, shown in Figure 34.
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Figure 34
Suggested "Peeling" type of sawmilling pattern

The "“peeling®™ type of sawing pattern is best done on a
bandsaw with an appropriately designed log carriage, where the
pedestals can be moved independently of one another, thus
allowing the taper of the log bolt to be set parallel to the
bandsaw blade side. The first sawblade pass cuts a reference
face such that the resulting slab maximum thickness is about 25mm
(1"). The log bolt is then turned 90° and another 25mm slab is
cut on the second pass. (Note: These 25mm slabs are later re-
processed into narrow, 12-15mm thick, strips.) The process is
repeated until the log bolt is squared on the 4th sawblade pass.
Boards of desired thickness are then cut on each face of the
squared log as it is turned over 90° at each sawblade pass. The
lumber boards thus produced do not contain mixed density
sections. Sawing coconut wood log bolts, using the "peeling”
cutting pattern, gave net lumber yield rates of 44 per cent to
54 per cent, or an average of about 49 per cent. Although this
sawing pattern was mentioned in some studies on lumber yield
rates done in Malaysia, this sawing pattern was not observed in
any of the countries visited in Asia (not even Malaysia). The
diameters of rubberwood log bolts are in the same range as the
diameters of coconut wood log bolts. The diameter of the
rubberwood core section, related to the 1log bolt’s total
diameter, is significantly smaller than that of the coconut wood
log bolt. Thus, in order to reduce, if not totally eliminate,
kiln-drying (seasoning) degrades due to differential moisture
evaporation rates over the total surface of rubberwood boards,
the "peeling" type of sawing pattern might be the solution.
This type of sawing pattern requires a small additional
investment on the appropriately-designed log carriage; and
results to a small loss in sawing output during the training




period of the sawyer and the sawing crews. The "minus" features,
however, are insignificant compared to the potential benefits
presented by the "peeling" type of sawing pattern, and will be
more than paid for in the long run. More studies involving
actual sawing runs on the use of this pattern on rubberwood logs
are suggested.

3. BEstimated sawing costs

The following assumptions and basic considerations were used
in the calculation of sawing costs presented in the following
paragraphs.

i. The cost of logs, delivered to the sawmill, is US$ 33.00
per m*>, which is about the average among the rubberwood
log costs in the Asian countries covered in this study:;

ii. The 1labour pay rate, based on the Thai Rubberwood
industry pay scale, which is about mid-way between the
lowest wage rates (in Viet Nam) and the highest (in
Malaysia) among the countries visited, is as follows:

Technician US$ 26.50 per day
Highly Skilled 20.00 per day
Skilled 16.00 per day
Semi-Skill 12.50 per day
Unskilled 11.20 per day

iii. The equipment complement is composed of the basic
operating module for a fixed sawmilling plant:
1 unit, Vertical Bandsaw, 100mm saw blade width, with a
carriage for 2400mm long logs, (rated capacity of 8-10
m* per 8-hour shift);
1 unit, edger circular saw, with a sliding table, 300mm-
350mm sawblade diameter, (rated capacity of 10-12 m’ per
8-hour shift); and
1 unit, circular cross-cut saw, 300-350 sawblade
diameter, (rated capacity of 10-15 m® per 8-hour shift).

The equipment cost and depreciation charges are given in
Annex I.

iv. All material handling activities are manual; and

v. The personnel complement is also given in Annex I for a
daily rubberwood log input of 10 m*’ (or lumber output of
3 m* per day).

The unit cost structure in terms of sawn timber output
(based on a lumber yield rate of 30 per cent) is shown in
Table I.
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Table I
Putative sawmilling costs
Cost item Cost per m* output
Raw Material Cost* Us$ 33.50 per m
Direct Labour 29.83
Indirect Labour 18.67
Machinery Depreciation 1.02
Admiristrative and other
overhead expenses#*#* 19.00
Total Sawn Timber Unit Cost US$S 102.02 per m
Note: * Includes cost of prophylactic log preservative
treatment (by spraying), estimated at 1.5 per cent of

log cost
** Estimated at an average of 30 per cent of Direct Cost
(i.e., Raw Material + Direct Labour Cost)

C. Preservative treatment operations
1. Preservative treatment

Industry experience indicate the urgent need for treating
the newly sawn rubberwood timber with chemical solutions to
combat fungal infestation and wood borers, before seasoning (or
kiln-drying). The current rubberwood processing industry in Asia
uses three generic types of preservatives, namely:
pentachlorophenol (PCP) compounds; copper-chrome arsenate (CCA);
and the borate/boric acid solutions. The use of PCP has greatly
diminished lately due to regulations against the use of the
chemical in foreign countries which buy rubberwood products. The
toxic effects of CCA has discouraged Asian countries from using
the chemical, except India where the chemical is still being used
in many rubberwood processing plants. It should be noted that
PCP and CCA are both insecticides, while boron compounds are
principally fungicide solutions. Thus, there are two general
schools of thought in the choice of preservative chemicals.

One group maintains that until a non-toxic, non-discolouring
insecticide is developed, CCA or PCP should be mixed with the
fungicide solution to protect the rubberwood sawn timber during
the period before seasoning or kiln-drying. This is still the
belief of many rubberwood processors in India, and some in Sri
Lanka. It is held that using the system will not limit to a few
days’ supply the volume of sawn rubberwood timber inventory
before seasoning.

On the other hand, rubberwood products of the group led by
the Thais and Malaysians, mindful of the foreign market
restrictions on wood products using toxic and/or carcinogenic
chemicals, have received a remarkable degree of acceptability in
the American, European and Japanese markets by treating the newly
sawn rubberwood timber only with boron compounds and keeping as
low as possible the inventory of sawn rubberwood timber before
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kiln-drying operations. It appears that the other Asian countries
(Indonesia, Viet Nam, the Philippines, etc.) have followed the
Thai and Malaysian technique of preservative treatment for sawn
rubberwood timber. More recently, the use of boron compounds in
treating rubberwood has gained ground in India and Sri Lanka.

a) catij

Dipping sawn rubberwood in borate/boric acid solutions (see
Figure 35) is still practiced in Sri Lanka, Viet Nam and the
Phil%ppines. The efficacy of this method of preservative
appiication is very doubtful since the penetration of the
chemical into the wood is only a few millimeters.

Figure 35
Rubberwood preservative dipping tank

Spraying fresh-cut rubberwood timber with boron compounds
was observed in Sri Lanka. The boards are stacked ceiling-high
with 19mm spacers between layers (see Figure 36). Then the
chemical solution (30 per cent borax/boric acid solution in
water) is sprayed, using the same type of sprayer used to spray
insecticides in agricultural farms. The chemical penetration of
wood in this type of application, just like dipping, is limited
to a few millimeters, and is not enough to give ample protection
to the sawn rubberwood timber. It appears that this technique of
applying chemical preservatives on rubberwood needs sufficient
time to allow the chemical to be diffused into the wood, just as
is done in the regular dip-diffusion technique where the boards
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are close piled, covered with tarpaulin (to prevent evaporation
of nO}sture from the boards) for two to three weeks before the
pille is uncovered and re-stacked with stickers for air-drying.

Figure 36
Rubberwood boards stacked
for spraying preservative
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The technique of impregnating wood boards with chemical
preservatives using pressurized tanks was recently also applied
to rubberwood. This 1is more commonly known as the
vacuum/pressure type of wood impregnation.

One type of vacuum/pressure impregnation uses a single (or
mono-) cycle, composed of first subjecting the charge to 635mm
Hg (25" Hg) vacuum for a minimum of 2.5 hours, thus sucking the
moisture out of the boards. Then preservative solution is pumped
into the tank at a pressure of 12.65 kg/cm’, which pressure is
maintained for at least 3 hours. Most of the mobile impregnation
plants, are designed for mono-cycle impregnation, e.g., the
French model developed by CIRAD-Forét (see Figure 37) and the
Indian model developed by ASCU-India (see Figure 38).




Figure 37
Mobile vacuum/pressure treatment plant (CIRAD-Forét)

Figure 38
Mobile vacuum/pressure treatment plant (ASCU India)
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Another design developed in Denmark of the fixed type, (see
Figure 39), uses the multi-cycle impregnation technique. During
the first stage, the charge of rubberwood boards is subjected to
an oscillating pressure cycle (a succession of vacuum, then
pressure) according to a pre-designed time sequence. The idea
is to attain 100 per cent penetration by the preservative
material into the wooden boards within the shortest possible
time. A second phase follows, with a less frequent oscillation
of vacuum and pressure, to lay a coat of anti-stain chemicals on
the fully impregnated rubberwood boards. It is emphasized by the
designers of this vacuum/pressure treatment plant that the
oscillating pressure heats up the wooden charge, thus preparing
them for a more effective and faster drying operation. One
hundred per cent chemical penetration of 125 mm thick rubberwood
boards was attained with the use of the equipment. This equipment
was designed and developed by the Danish Wood Treatment Co.,
Ltd., and, together with the vacuum dryer developed by Moldrup
(also a Danish firm), form the most advanced timber impregnation
and drying system now available in the market.

Figure 39
DWT impregnation plant fixed, multi-cycle type

A fixed type impregnation plant was developed by the South
Indian Timber Industries (SITI), in Kottayam, Kerala, which
operates on the mono-cycle principle (see Figures 40 and 41).
Samples of 50 mm thick rubberwood boards treated in this type of
impregnation plant showed 100 per cent penetration. No data on
chemical retention was available.




Figure 40
SITI impregnation plant
fixed, mono-cycle type

Figure 41
Preservative storage tank
for SITI impregnation plant




Both models of the fixed type of preservative treatment
plants are designed to impregnate two charges (loads) of
rubberwood boards per day.

There are other models of pressurized impregnating
equipment, developed by other European and Asian manufacturers
which are available in the market. However, most of these models
operate on the mono-cycle systenm.

b) F lati ¢ L hemical

The industry practice is to use formulations recommended by
the supplier of the chemicals. Thus, a number of commercial
brands of wood preservative based on PCP are now available in the
market (DOWSITE, SOLIGNUM, for example, which are both popular
among the hardwood sawmillers of southeast Asia). Some are water
borne; while others require petroleum derivatives as solvents.
Among the CCA based preservatives now available are ASCU/TANALITH
(which is well-known in India and Sri Lanka); BOLIDEN (which is
widely used in southeast Asia); CELCURE (which is well-known in
southeast Asia),etc. Both PCP- and CCA- based preservatives
impart their respective colour to the treated wood.

There are a number of boron-based preservative chemicals
formulation which have been suggested for particular uses and
application techniques.

A sawmill in Viet Nam fabricating rubberwood pallets were
observed dipping the pallet components in troughs containing the
following chemicals dissolved in water:

Chemical Amount Used/m’ of Rubberwood
Sodium Flouride (NaF)-- 2.0 kg
Boric Acid - 0.4 kg
Borax Powder —-——--————==- 0.8 kg
Benzoate —— 0.6 kg
Javel Powder -——---———=-==- 0.9 kg
PCP -—- —————————— 0.5 kg

It will be noted that the above formulation contains a bleaching
agent (Javel Powder) and an insecticide (PCP). The discolouring
effect of PCP is very slight. The chemical penetration and
retention are not known to the user. However, an inspection of
the completely assembled pallets (in stock for about two weeks)
showed mild fungigrowths and no insect infestation, indicating
that chemical penetration and retention have not reached the
minimal 1level for 1long-term protection of the rubberwood
components of the pallets. The cost of this formulation is about
US$6.00 per m’> of rubberwood treated.
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Other boron-based preservatives are sold in the market today
under commercial brand names (e.g.,INJECTA H of the DWT Hevea
wood treatement system and Formula 7, distributed in Malaysia by
Inagro-Sendirian Berhad, Kuala Lumpur), and as part of a package
deal with the manufacturer or supplier of preservative
impregnation plants.

Thai users of boron-based preservatives applied with the use
vacuum/pressure equipment attained 100 per cent penetration of
rubberwood boards at an approximate preservative chemicals cost
of ThB 95.00 (US$3.80) per cubic meter of treated rubberwood.

c) Cost of preservative treatment

The assumptions and basic considerations used in the
calculation of preservative treatment costs are presented as
follows:

i. The cost of sawn rubberwood timber is US$ 102.02 per m'.
as calculated in the preceding section;

ii. The labour pay rates are as determined in Section
3(iii), above:

iii. The boron-based preservative chemicals will be applied
by the use of multi-cycle vacuum/pressure impregnating
equipment, the equipment cost and depreciation charges
are as given in Annex III;

iv. The preservative chemicals usage cost is US$3.80 per m’
of treated rubberwood;

v. Material handling activities are semi-mechanized (with
the use of a 2-ton forklift), the equipment cost and
depreciation charges being given in Annex III; and

vi. The personnel complement required by a daily output
equivalent to the total volume of 2 charges of the
vacuum/pressure tank is also given in Annex III.

The unit cost structure in terms of treated sawn timber
output is shown in Table II.

Table 1II
Putative costs of preservative treatment
Cost Item Cost per m’ Qutput

Sawn Timber Cost us$ 102.02 per m®
Preservative Chemicals Cost 3.80
Direct Labour 2.93
Indirect Labour 2.80
Machinery Depreciation 5.57
Administrative & other overhead

costs (30 per cent Direct Cost) _32.63

Total Treated Lumber Unit Cost us$ 149.75 per m®
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D. Drying sawn Rubberwood

Preservative-treated rubberwood, particularly dip-treated
and sprayed boards, is still subject to biodegradation. Moulds
and other types of Fungi may grow on the surfaces of the dip-
treated or sprayed boards, specially during very humid or rainy
days. Seasoning the preservative-treated rubberwood help
strengthen the wood’s resistance to biodegradation.

Rubberwood boards can be dried by currently available
seasoning (drying) techniques and facilities, such as kiln-
driers, dehumidifiers, vacuum driers, etc. There is, however,
one great difference, among others, between drying hardwood (or
softwood) and rubberwood boards. The current normal practice
when seasoning hardwood (or softwood) is to air-dry the boards
from green to an average MC of 25 to 30 per cent, before kiln-
drying or dehumidifying them. The objective of this practice is
to shorten the kiln-drying (or dehumidifying) period, thus
increasing the utilization rate of the drying equipment and
consequently decreasing the unit drying cost. This practice
takes at least two weeks (for 25mm board) during the dry season
and much longer for thicker boards and during the rainy period
of the year. Preservative-treated rubberwood boards cannot be
stacked too long before kiln-drying (or dehumidifying), for this
practice encourages biodegradation of the boards as the
preservative coating on the board surfaces leaches out with
exposure to the elements. It is highly desirable to keep the
waiting period between preservative treatment and kiln-drying (or
dehumidifying) as short as possible, to avoid biodegradation
problems. Thus, the current industry practice is start the kiln-
drying (or dehumidifying) process on boards which have 60 per
cent MC or higher. This unique characteristic of preservative-
treated rubberwood favors the use of vacuum driers. The industry
trend is to use large capacity vacuum driers.

1. Mobile drying Equipment

The CIRAD-Forét, in France, has developed a "mobile"
dehumidifier for rubberwood, equipped with a solar heat energy
accumulator (see Figure 42) so that it can operate partly on
solar energy. The dehumidifier is composed of a heat pump,
heating resistance and fans arranged inside the plywood box. The
moisture present in the air is condensed by the dehumidifier and
is progressively evacuated as water is formed. A regulator fitted
outside the plywood box controls the dehumifiying operations
inside the box. The equipment is deemed mobile, for the equipment
itself, together with the plywood box housing (knocked down), can
be loaded on a S5-ton truck, transported to the rubber tree
plantation, and erected in less than 24 hours. The installed
dehumidifier ahs a drying capacity of 0.5 to 3 cubic meters per
charge, according to the desired model. The equipment fans
require about 0.7 KW (1 HP) of electric power. The dehumidifier
equipment (excluding the plywood box housing) weighs only 37 kg;
and can evacuate 8 liters of water from the rubberwood boards per
day for models up to 3 m’ capacity.




Figure 42
Portable dehumidifier made by CIRAD-Forét

2. Fixed type Rubberwood drying equipment

Southern India Timber Industries, in Kottayam, India, is
offering a number of kiln-drying facilities of various capacities
and of the conventional hot-air/steam heated design, on a package
deal which includes the operation of the driers and training of
the personnel during the first year of operations. The package
deal also includes the supply of a steam generator designed to
match the kiln-drying capacity, using rubberwood waste material
generated by the sawmilling and woodworking operations as fuel
for the boiler furnace.

The unique feature of a kiln-drying plant (of the
conventional hot-air type) observed in Sri Lanka is the use of
solar power to provide additional heat to the Kkiln-drying
chambers (see Figure 43). Solar heat is collected by charcoal
material laid at the bottom of trenches, where water pipes are
embedded. The heated water is then channeled to specially
designed heat exchanger inside the kiln chambers.
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Figure 43
Solar energy accumulator (Sri Lanka)
Figure 44
MOLDRUP vacuum type drying plant




A more recent development in rubberwood drying is the vacuum
drying plant designed by the Moldrup group of Denmark (see Figure

44) . More than 50 units of this type of drier, of varying
capacities, have been erected in the Asian rubberwoood processing
areas. The system has electronically controlled (and

programmalle) vacuum pumps. Users in Indonesia and Thailand are
satisfied with the simple guidelines for the operation of the
drier. The most popular model (according to two Indonesian users
of the equipment, and confirmed by three Thai rubberwood
furniture factory managers) is the DWT-AP which can dry wet
rubberwood (down to 10 to 12 per cent MC) in less than 8 hours.
Models with capacities above 10 m®* per charge are now in
operation in Indonesia and both southern and eastern Thailand.
Vacuum driers are increasingly being used in the furniture
industry in Europe, and other models are now manufactured by
other European firms.

Another type of drying process, still in the laboratory
development stage (at FRIM, Kepong) is the radio frequency/
vacuum method. This method makes use of radio waves to effect
heat energy transfer to the wood within a vacuum container. The
drying process is conducted at lowerer temperatures than
conventional methods and thus offers less degradation incidence.
Application of this drying technique on an industrial scale
should provide cost-savings in terms less drying degrades.

3. Drying schedules and programmes for Rubberwood

Drying programmes for vacuum type driers are usually
developed by the equipment supplier during the trial run period
to meet the buyer’s specific operating requirements. Thus,
drying programmes for different installations of vacuum driers,
even though manufactured by the same firm, are not
interchangeable. It is best to consult the equipment supplier
before any significant adjustment is made of the supplier-
recommended drying programme.

Similarly, drying schedules developed for conventional kiln-
driers or dehumidifiers are nc¢t normally interchangeable, because
the kiln characteristics are not necessary identical, even though
they are of the same capacity, model, and supplied by the same
manufacturer. However, the following Kkiln-drying schedule
developed by the Forest Research Institute Malaysia is presented
below as a take-off point for developing kiln schedules (see
Table I11) for drying rubberwood in newly-installed kiln-driers.
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Table III
Kiln-drying schedule for drying Rubberwood
Moisture Dry bulb Wet bulb Approximate
content temperature temperature Relative Humidity
(%) ("c) ("c) (%)
Green 48.5 46 85
60 48.5 45 80
40 51.5 46.5 75
30 54.4 47 65
25 60 49 55
*10 68 53 45
*]15 76.5 58 40

Note: * The last two steps in the drying schedule may be
repeated at smaller wet bulb depressions, as equalizing
and case-hardening prevention steps, until the desired
final moisture content is attained.

The kiln-dying period for 25mm thick lumber was 5 to 6 days
for a final MC of 8 per cent to 12 per cent at a cost of M$40
(US$15.70) per m*; while 50mm thick boards were dried for 10 to
12 days to a final MC of 8 per cent to 12 per cent at a cost of
M$60 (US$23.50) per m’.

4. Drying costs for Rubberwood

In anticipation of wider use of vacuum driers in the
rubberwood processing industry in the near future, the cost
calculations presented below apply to vacuum drying of
rubberwood, under the assumptlons and basic considerations listed
as follows.

i. The cost of treated/kiln-dried sawn rubberwood timber is
US$149.75 per m*;

ii. The labour pay rates is as listed in Section 3(iii),
above;

iii. The drying equipment is of the vacuum type, 10 m®
capacity per charge, 2 charges per day:;

iv. Material handling activities are semi-mechanized (with
the use of a 2-ton forklift), shared with the
preservative treatment section, the equipment cost and
depreciation charges given in Annex IV; and

v. The personnel complement required by a daily output
equivalent to the total volume of 2 charges of the
vacuum cylinder, as listed in Annex IV, the material
handling crew being shared with the preservative
treatment section.
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The unit cost structure in terms of dried-timber (10 per
cent-12 per cent MC) output is shown in Table IV.

Table IV
Putative Drying Costs for Rubberwoods
Cost Jtem Cost per m’ Qutput

Cost of treated timber US$ 149.75 per m’
Direct iabour 3.73
Indirect labour 2.80
Depreciation of equipment 18.88
Administrative & other over-

head costs (30% Direct Cost) 46.04
Total Dried Lumber Unit Cost UsS$S 221.20 per m

E. Secondary Processing of Rubberwood Sawn Timber
1. Secondary processing of Rubberwood in Asian countries

The secondary processing industries using rubberwood in the
six Asian countries under consideration in this study presented
the whole range of stages in the industry’s development: from the
infant rubberwood sawmilling and pallet-making activities in the
Philippines, to the most advanced woodworking technologies being
used today in the export-oriented manufacture of rubberwood
furniture and joinery products in Malaysia and Thailand.
Correspondingly, the stage of development of the industry in a
country is reflected by the availability and reliability of the
industry’s statistics and operational data: the lower the stage
of development of the rubberwood processing industry in a
country, the harder it is to get up-to-date and reliable industry
data. Peculiarly, government officials and industry leaders, who
are involved in one way or another in the rubber and/or
rubberwood processing industries of their countries, would always
refer to Malaysia as the source of more up-to-date data about the
industry. 1India and Thailand are the only exceptions to this
observation. It could only be surmised that this is an after-
effect of visits to the Malaysian rubberwood processing
industries by participants from other Asian countries who
attended workshops, seminars, trade and/or industry conferences
in Malaysia and elsewhere, sponsored by the Malaysian government
and international agencies such as UNIDO, the International
Rubber Research and Development Board, etc. The following
paragraphs describe the rubberwood processing industries as best
as could be done within the data made available by the respective
government officials and industry leaders in the countries
visited.




a) The Indian Rubt i ing ind

India’s rubberwood processing industry is backed-up by
approximately 466,000 hectares of rubber plantation, of which
about 5,000 hectares are cut annually for replanting purposes.
Thus, at least 900,000 m’ of rubbeiwood logs are available
annually for the processing industry. Ninety-eight percent of the
rubber plantations are located in the southwestern state of
Kerala. This explains the concentration of the rubberwood
processing plants in Kerala.

The current use of rubberwood, as reported by the United
Planters Association of Southern India (UPASI), is given in
Table V.

Table V
Industrial use of Rubberwood and end products

End product Annual consumption Percentage
(m?) of total

Packing cases 440,000 66.0

Plywood 84,940 12.7

Safety Matches 110,000 17.0
Treated Rubberwood 30,000 4.3

Total 664,940 100.0

The total output of treated rubberwood is produced by 13
firms, which in turn convert these into secondary processed
products such as mouldings, doors, furniture, toys and novelty
items. The total output of the rubberwood processing industry
is sold in the domestic market. V. Haridasan, in a study in
1987, reported 273 rubberwood processing units in 1985, of which
111 produced plywood, 146 are veneers and match splints
producers and the rest manufactured other types of products.
Recent reports from UPASI indicate that not all of the firms are
still operational in 1992.

Noting that India is a "timber deficit" country, it stands
to reason that any available wood specie is converted to "highly
essential”™ products such as packing cases and safety matches,
before it is considered for conversion to other products. This
explains why the rubberwood secondary processing industry in
India has grown at a much slower pace than those of Thailand and
Malaysia, although the rubber industry was introduced to the
country a only few years later than Malaysia and almost about the
same time as it was brought to Thailand.

Moreover, the state of development of the rubberwood
secondary processing industry is still behind that of its
hardwood counterpart. The principal reasons are:
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i. The whole industry is geared to serve the needs of the
domestic market where product quality is definitely
lower than those accepted in the foreign market; thus
the industry has not found the need for more
sophisticated machinery and equipment which give the
high quality and volume demanded by foreign buyers;

ii. More than 80 per cent of the rubberwood processing
industries is owned and operated by small- and medium-
scale entrepreneurs who do not have the financial
capability to establish and operate large-scale
production activities; and

iii. Existing financial resources are dgeared to latex
production and there are hardly any funds availabe for
industrial processing of rubberwood.

b) Rubberwood processing in Indonesia

Indonesia has the largest rubberwood resources among the
Asian countries covered in this report. These attained, in 1991,
approximately 3,040,000 hectares of rubber tree plantations. In
spite of this advantage, the Indonesian rubberwood secondary
processing industry is still a 1long way from effective
rationalization. As of June 1992, the Indonesian rubberwood
secondary processing industry was composed of 34 plants
registered with the Department of Industry, with end products and
installed capacities as listed in Table VI.

Table VI

. .
WI: fan Rubl 1 indust

End Product

Kiln-Dried/Treated Lumber
Mouldings

Furniture and Components
General Woodworks Products
Floor Tiles

Laminated Panels & Blockboards
Finger-Jointed Products
Others

W

Total

Source: Directorate General, Multifarious Industries,
Ministry of Industry, Jakarta, Indonesia

However, caution was expressed by officers of the
Directorate General that they have no information as to which of
the registered firms were still operational. Furthermore, the
lost refers only to registered firms and it is possible that
there may be a number of unregistered firms.
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Although government policies indicate support for the
development of the rubberwood processing industry, it appears
that implementing guidelines have still to be formulated and
implemented so that the advancement of the industry can
materialize. This is the major reason why the country’s
rubberwood secondary processing industry is very much behind its
hardwood counterpart, with respect to both level of technology
and volume of production. It is also noted that there is no
formal industry association catering for the rubberwood
processing industry, which in effect makes it hard to obtain
industry data. Moreover, an industry association could be highly
instrumental in up-dating government planners to the needs of the
rubberwood secondary processing industry.

c)

(The following short description on the Malaysian rubberwood
secondary processing industry is presented for comparison
purposes only. A separate study on Malaysia’s rubberwood industry
is being prepared and will be - -published as a separate document
of this project).

The rubberwood processing industry of Malaysia is recognized
as one of the leaders, if not the 1leader, in the world’s
rubberwood processing industries. This is primarily due to the
outstanding growth of its secondary processing sector. Although
the volume of rubberwood processed is still below that of
Thailand, the rate of increase in volume of rubberwood processed
is greater than that of Thailand (see Table VII). It is the
opinion of many industry leaders that the role of increase in
volume of rubberwood logs converted to secondary processed wood
products for the period 1988-1991 even surpassed the rate of
increase posted by the industry during the period 1985-1987.

Table VII
: £ | .
volume of processed Rubberwood logs

Country Volume of Rubberwood logs Annual rate
processed, all sectors of increase-
in per cent
Year
{1000m’)
Malaysia 1989 595%
1987 898% 25.46
Thailand 1985 1,394%%
1987 1,814%% 15.06

Sources: * "Availability of Rubberwood in Peninsular Malaysia",
by Nor’ini Hj. Haron, et.al., presented at the
International Rubberwood Seminar, organized by the
Ruuberwood Research Committee, 21-22 May 1990, Kuala
Lumpur, Malaysia




- 52 -

** Calculated from data contained in "Production and
Utilization of Para-rubber Wood in Thailand", by
Chavalit Urapeepatanapong, presented at the Workshop
on the Expansion of Trade in Rattan and Rubberwood
Furniture, organized by the Economic and Social
Commission for Asia and the Pacific, 30 April-3 May
1991, Bangkok, Thailand

On-going research and development activities on the
manufacture of rubberwood-based panels have led to the commercial
production of particle board, blockboard, and cement bonded
particle board using rubberwood as the principal raw material.
Lately, significant progress has been achieved in the manufacture
of MDF panels using rubberwood, parallel to efforts at FRIM to
develop the technique of producing MDF panels from agricultural
and industrial wastes (trunks of palm oil trees, woodwaste from
sawmilling and woodworking plants).

The most remarkable among the factors that led to the
tremendous growth of the rubberwood processing industry of
Malaysia during the last 5 to 10 years appears to be the
voluminous research and development activities of all government
agencies involved in all phases of the industry: agricultural,
logging, technical, marketing and financial sourcing. This
explains the frequent reference to Malaysian sources by
government and private sector industry leaders of other Asian
countries for economic, agricultural and industrial
data/statistics on all the phases of the rubberwood industry.

d) The Philippine Rubl : ing_indust

There is not much to know about the Philippine rubberwcod
secondary processing industry, for it is the youngest among the
Asian countries covered in this study. There are about 24
rubberwood sawmills in the island of Minadanao, southern
Philippines. Reliable data and information about the industry
is not readily available. All of these sawmills convert their
sawn timber output into pallets and fruit boxes. All of these
products are sold to the fruit canning firms located in the area.
It appears that the Philippine government has just begun to be
interested in rubberwood processing, but has not yet translated
its interest into concrete plans and actions. However, in view
of the current lack of timber supply, the export-oriented
furniture manufacturing industry in the southern Philippines has
started to consider the use of rubberwood. The scarcity of
rubberwood timber is further aggravated by the reluctance of the
rubber estates (Sime Darby, Goodyear, Firestone, etc.) to replant
during the the last five years due to the Comprehensive Agrarian
Reform Program instituted by the Philippine government in the
latter part of 1986.




e) i Lanka’s Rub} ! . ing

The rubberwood secondary processing industry of Sri Lanka is
probably the oldest among the south and southeast Asian
countries, for the timber-starved country gave considerable
interest and support to the conversion of rubberwood into school
furniture as early as the 1960’s. In fact, the government policy
giving priority to the purchase of rubberwood school furniture
vis-a-vis other timber species is still in effect today.
However, in spite of the existing rubberwood resources (about
200,000 hectares of rubber tree plantations), the corresponding
secondary wood processing industry has not progressed in step
with the major rubber producing countries of the region, both in
volume and level of technology.

To-date, there are 20 rubberwood processing firms registered
with the Industrial Development Board of Sri Lanka. The end
products of the firms and the corresponding number of factories
engaged in the manufacture of these end products are listed in
Table VIII. Installed capacities (based on log input) and
outputs, however, are not available. All the industry’s output
are sold in the domestic market, except for flooring, which is
currently being exported.

Table VIII
Rubberwood secondary processing
plants of Sri Lanka
Number of plants
Furniture and Toys 12
Boxes 3
Handicrafts 1
Dried/Treated Sawn Timber 4
Parquet Flooring -1
Total 21

Information gathered from both government and private
industry leaders indicate that the above number of processing
firms has not changed during the last 5-7 years. Government
policy on the development of the rubberwood processing industry,
up to now, is not yet clear. Thus, the rubberwood secondary
processing industry of Sri Lanka cannot be expected to
sufficiently develop to help meet the country’s timber needs of
the country in the next 5 to 10 years.




£) Rubl 3 . in Thailand

The rubberwood secondary processing industry of Thailand is
supplied with rubberwood logs obtained from the about 1,800,000
hectares planted with rubber trees. In addition, the furniture
industry is supplied with particle board made from rubberwood by
three plants in eastern Thailand and one newly commissioned plant
in the south with a total installed daily capacity of more than
1,000 =m. The sawn timber requirements of the country’s
furniture and joinery industries is supplied by more than 350
sawmills, of various installed capacities totalling more than 1.8
million m® per year. Of the more than 1,400 furniture and
joinery products manufacturers in the country, less than 200 use
rubberwood sawn timber as their principal raw material. The
quality level of the finished furniture and building construction
components produced from rubberwood is high enough to be well
accepted in the world market, and compares favorably with that
of Malaysia.

Although rubber trees were introduced in Thailand about 20
years later than that in Malaysia, the Royal Thai Government has
given support to the growth of its rubber and rubberwood
processing industry, thus keeping it abreast of the world’s
leading rubber producing countries. In fact, Thailand, together
with Malaysia, are the only countries that provide direct
financial subsidies to the rubber tree farmers in connection with
their replanting activities. In addition the Royal Government,
in cooperation with the rubber tree planters, is also providing
financial and physical support to research and development
activities aimed at maximizing the economic benefits from
increased production of latex and optimization of the use of
rubberwood.

These actions explain the tremendous growth of the Thai
rubberwood processing industry during the last five years. Most
remarkable of these developments if the growth of the rubberwood
furniture export industry, from about US$34 in 1985, to a little
more than US$100 million in 1987, and to more than US$ 200
million in 1990.

The Thai rubberwood secondary processing industry is
equipped with the most mnodern wood processing machinery and
equipment, including computer controlled machines and high-
volume, fully ronveyorized production lines. Thus the Thai
rubberwood secondary processing industry can compare with the
corresponding industries in any country in the world, both in
volume and level of technology.




g.- The Vjet Nam’s Rubberwood secondary processing jndustry

The rubber plantation industry of Viet Nam is large enough
(approximately 220,000 hectares) to warrant a satisfactory timber
supply to its rubberwood secondary processing industry. The
secondary processing industry, as a whole, excluding the
manufacturing and export operations of SATIMEX (Saigon Timber
Export Corporation), is still way behind the corresponding Sri
Lankan industry, both in production volume and 1level of
technology. The principal product cf the rubberwood processing
plants are pallets, for use in the export of sheet rubber. 1In
general, machinery and equipment are old and of crude design.
Thus, outputs are low and product quality is also 1low. The
industry needs a well defined rational programme of development;
and to do so the rubber cooperatives must look up to SATIMEX as
a model for the growth of their own rubberwood processing
industries. The country’s rubberwood secondary processing
industry. This brings out another major requirement for the
country’s rubberwood secondary processing to attain a state of
development comparable to Malaysia, Thailand and India: the need
for skilled and highly skilled labour.

The SATIMEX rubberwood processing operations is a joint-
venture enterprise between SATIMEX and a Japanese firm.
Production and export operations started in 1985, with US$2.6
million worth of production equipment. 1Initially furniture and
components were produced. Finger-jointed products were then
introduced into the production 1line. The operations has
progressed remarkably: finishing operations were introduced in
1991 and all products are now completely finished. The factory,
located outside Ho Chi Minh City, has a work force of 500
workers trained under the supervision of the Japanese partners.
The annual turnover is about US$ 1.6 million.

It appears that the Viet Nam government, encouraged by the
success of the SATIMEX experiment, has launched a rubber industry
development program with a target total area of 500,000 hectares
planted to rubber trees by the year 2000. All rubber
cooperatives under the direction and jurisdiction of the General
Rubber Corporation of Viet Nam have correspondingly aligned tkeir
development programmes.

2. Cost Structure of the Rubberwood secondary processed
products

The manufacture of secondary processed wood products out of
treated/dried sawn rubberwood timber follows the same sequence
of operations as that for hardwoods, for the same end product.
The equipment complement is necessarily the same, also, for the
same volume of production operations. However, additional
production costs are entailed when rubberwood furniture or
joinery components are either laminated (edge-glued) or finger-
jointed in order to increase the utilization of the wood
material. A Thai manufacturer of laminated and finger-jointed
rubberwood products estimated that an additional 4 to 6 per cent
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(maximum) of material cost is incurred in the production of
laminated or finger-jointed components.

The following cost estimates for secondary products made
from rubberwood, based on unit cost structure of hardwood
secondary products, are presented for reference purposes:

a) Productijon of mouldings

The cost structure for the production of mouldings given in
Table IX is based on the operations of a moulding plant with a
rated input capacity of 12 m® (5,000 bd. ft.) of sawn timber per
day. The plant’s facilities can produce moulding products with
thicknesses from 12mm (1/2 in.) to 38mm (1-1/2 in.) and widths
from 50mm (2 in.) to 150 mm (6 in.), with random lengths.

Table IX
it uctjo Mouldings
Cost Item Cost per m’ Output
Treated/Dried Rubberwood Us$ 221.20 per m
Direct Labour 20.10
Indirect Labour 5.20
Machinery Depreciation 3.40
Administrative & other over-
head costs (20% Direct Cost) 48,26
Total Unit Cost UsS$ 298.16 per m°

Note: i Cost of treated/dried rubberwood is as developed in
previous sections of this document.
ii  All other unit costs are based on data from a
moulding plant in southern Philippines.
iii The above data need adjustments to fit 1local
conditions, particularly 1labour and cost of
installed machinery and equipment.

b) Producti ¢ dining table (lapinated t inished) !
chairs

The cost structure for the production of dining sets (a
table and six chairs per set) given in Table X is based on the
operations of a medium size furniture plant with a rated input
capacity of 24 m* (10,000 bd. ft.) of sawn timber per day. The
plant’s facilities can produce household furniture and fixtures;
office furniture; school room furniture and furnishings, etc.
However, the plant is supplied with laminated panel items by a
local sub-contractor. Upon special arrangements, the plant
mahcinery and equipment can be re-aligned to produce joinery
products (window frames, doors and door jambs, etc.).
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Table X
. .
3ini %n1%_%%stﬁ_gf_grggusxﬁgn?fpr )

Cost Item 2 t
Treated/dried Rubberwood USS$ 223.41 per m’*
Hardware & Other Materials 112.50
Direct Labour 65.00
Indirect Labour 12.40
Machinery Depreciation 19.10
Administrative & other over-

head costs (18% Direct Cost) 72.16
Total Unit Cost USS$S 504.57 per m’*
i * Cost of treated/dried rubberwood is as developed

ii

iii

iv

in previous sections of this document, with 1% added
for use of laminated panel for the table top only.
All other unit costs are based on data from a export
furniture factory in southern Philippines.

The above data need adjustment to fit 1local
conditions, particularly 1labour and cost of
installed machinery and equipment.

Twenty sets of dining table and chairs are produced
from each m® of sawn timber.
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ANNEX I
SAWMILLING COST ELEMENTS
A. Work Force
Type of Job  Labour No. of Daily Pay Total Daily
Grade* Workers Rate Labour Cost
Sawyer HS (DL) 1 ussS 20.00 us$ 20.00
Machine
Operator S (DL) 2 16.00 32.00
Machine Helper SS (DL) 3 12.50 37.50
Material
Handler US (IDL) 2 11.20 22.40
Log Yard Crew US (IDL) 3 11.20 33.60
Totals 1l 145.50

* HS=Highly Skilled; S=Skilled; SS=Semi-skilled;
US=Unskilled; DL=Direct Labour; IDL=Indirect Labour

B. Equi t cost L iation Cl

Type of Machinery No, of Unit Total
or Equipment Units Cost Cost
Vertical Bandsaw 5 Us$ 2,100 Us$ 2,100
Edger Circular Saw 1 1,400 1,400
Circular Cross-Cut saw 1 1,200 1,200
Total Cost, Production Machinery US$ 4,700

Note:

i. No saw-doctoring equipment is provided as an outside service
will sharpen and maintain the sawblades.

ii. Hand tools, material handling fixtures, and sawdust
collection and discharge system, estimated at total of
US$2,750.00, are taken up as "expense" items (included in
the item: ’‘Administration and other overhead expenses’ and
thus, are not included in the depreciation costs)

Depreciation Schedule: straight line; 5-year period; with

salvage value of 10 per cent of acquisition cost.

~ Machinery Installation Cost: Estimated at 8.5 per cent of

acquisition cost, and included in depreciation charges.

Hence, total amount to be depreciated is:

Cost of machinery/equipment-----==~-eee- Us$ 4,700

Installation Cost-=--e-e-mrecccrcacaa——x
Sub-Total---===—=- - - -Us$ 5,100

Less:

Salvage Value--====--—ceccrce—aecrccrec—— 510
Total Value to be Depreciated------ Us$S 4,590

Annual Depreciation Machinery/Equipment Depreciation
Charges:
USS$ 4,590 + 5 = US$ 918 per year
Depreciation Charges per m® Lumber Produced:
UsS$ 918/yr + (3 m*/day x 300 days/yr) = US$ 1.02 per m’
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Production Input Output and Per cent of
Activity Volume Woodwaste Generated Original Tree
— Volume

Blanks for fumiture components ————=— 3.53 %

«53
m3

Woodworking Woodwste ——————aew- 1.51 %

Surfacing and 5.04

cutting to length m3
Drying Shrinkage 0.21 &

. 5.25

Drying n3
Slabs and Edgings —=————ecec- 9,75 %

Sawmilling 15;‘;"’
Off-cuts and defects ——=—= 20.00 %

xi 35.00

B g m3
Branches and crowns- 51.00 %

De-1imbing es;go
N

) Tree
Felling 100,00 m3

Annex I
Rubber Tree Utilization Chart
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Annex III
COST ELEMENTS IN THE PRESERVATIVE TREATMENT OPERATIONS
A. W ce
Type of job  Labour No. of Daily Pay Total daily
Grade*  Workers Rate Labour Cost

Chem. Tech. T (DL) 1 Us$ 26.50 UsS 26.50
Machine Operator S (DL) 2 16.00 32.00
Material Handlers US (IDL) 8 11.20
44 .80*%*%
Forklift Driver S (IDL) 2 Us$ 11.20 11.20

Total 11 US$114.50

* Chem. Tech=Chemical Technician; T=Technician; S=Skilled
US=Unskilled; DL=Direct Labour; IDL=Indirect Labour

** Only 50 per cent is charged to preservative treatment
operations as the same crew 1s used by the drying

operations.
B. [Equipment Cost and Depreciation Charges
Type of Machinery No. of Unit ota
i Units Cost Cost
Vacuum/Pressure Plant,
10m® capacity, com-
plete with controls 1 Set US$182,300 Us$ 182,300
Forklift, 2-ton Capacity 1 6,500 3,250%
Total Cost, Production Machinery US$ 185,550

* Based on an offer of Messrs. RUBICO, the Rubber Industry
Company, Viet Nam, dated 9 July 1992.

** Only 50% of the forklift’s cost is charged to the
treatment operations, as the use of the forklift is shared
with the rubberwood drying plant.

Depreciation Schedule: straight line; 5-year period for
vacuum /pressure plant and forklift; each with salvage value
of 10 per cent of acquisition cost.

Machinery Installation Cost: included in cost of
vacuum/pressure preservative treatment plant.

Hence, total amount to be depreciated is:

Cost of machinery/equipment-----—-=-==---- Us$ 185,550

Less:
3nlvage Value-=====mreccecccecnnennee—- 18,555
Total Value to be Depreciated------ US$ 166,995

Annual Depreciation Machinery/Equipment Depreciation
Charges:
USS 166,995 =~ 5 = USS$ 33,399 per year

Depreciation Charges per m*® Lumber Treated:
US$ 33,399/yr + (20 m’/day x 300 days/yr) = US$ 5.57 per m’
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Annex 1V
COST ELEMENTS IN DRYING OPERATIONS

A. Work Force

Type of Job  Labour No. of  Daily Pay = Total Daily

Grade* Workers = Rate = Labour Cost
Drying Tech T (DL) 1 US$ 26.50 USS$ 26.50
Machine Operators S (DL) 3 16.00 48.00
Material Handlers US (IDL) 8 11.20 44 .80%*
Forklift Driver S (IDL) 2 11.20 11.20%%
Totals 14 US$130.50

* Drying Tech.=Drying Technician; T=Technician; S=Skilled
US=Unskilled; DL=Direct Labour; IDL=Indirect Labour

** Only 50 per cent is charged to preservative treataent
operations as the same crew is used by the preservative
treating operations.

B. Equi ! ! 14 jati |
Units Cost Cost
Drying Plant,
10 m* capacity, com-

plete with controls 1 set US$626,000 US$ 626,000
Forklift, 2-ton Capacity 1 6,500 —3,250%%
Total Cost, Production Machinery US$ 629,250

* Based on an offer of Messrs. RUBICO, to Rubber Industry
Company, Viet Nam, dated 9 July 1992.

** Only 50 per cent of forklift’s cost is charged to
treatment operations, as the use of the forklift is shared
with the rubberwood drying plant.

Depreciation Schedule: straight line; S5-year period for
vacuum /pressure plant and forklift; each with salvage
value of 10 per cent of acquisition cost.

Machinery Installation Cost: included in cost of rubberwood
vacuum drying plant

Hence, total amount to be depreciated is:

Cost of machinery/equipment--————==—=c-- us$ 629,250

Less:
Salvage Value ———eecccccccccccnaa ————— 62,925
Total Value to be Depreciated------- US$ 566,325

Annual Depreciation Machinery/Equipment Depreciation
Charges:
US$ 566,325 + 5 = US$ 113,265 per year

Depreciation Charges per m’ Lumber Treated:
Us$ 113,265/yr + (20 m*/day x 300 days/yr) = US$ 18.88/m®



ANNEX V
BACKSTOPPING OFFICER’S COMMENTS

This study reviews the situation of the rubberwood processing
industry in five Asian countries (India, Indonesia, Philippines,
Sri Lanka, Thailand and Vietnam). Rather than assessing the
processing rubberwood (technology used, potential for development
etc.) for each country, it covers all five countries in chapter
dealing with the process, starting from logging and proceeding with
preservation of logs, sawing, preservation of sawnwood, drying and
ending with a brief description of the status of the secondary
processing industry in these countries.

The study describes various options on the various operations,
which provide useful guidelines for potential investors.

It also contains useful comparative information, e.g. on the
various logging methods used. It also makes useful recommendations
on sawing patterns that reduce internal stresses.

In conclusion, it is a very useful document to familiarize
potential investors on the various options available to process
Rubberwood.
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