5-2 Basic Principles Of Cost Analysis

1) Introduction

The ultimate objective of this project is to  propose practical models of multi-storied
forest management that can be applied in the (ropic regions. Cost analysis, which
demonstrates numerically whether the models proposed are truly practical or not, szi form
the core of the final report of this project.

At present, however, our proposals are still limited to simple and 1n01plent models of
multi-storied forest management due to shortage of available data for cost analysis.
Therefore, in this interim report we shall discuss only the general process of the cost analysis
to be included in the final report, and present a summary of the fundamental data obtained in
the project so far, : :

First, it must be stated that unlike ordinary demonstratlon project, this project includes
certain specics of technical developments though its objective is to validate multi-storied
forest managernient on a commercial scale.

In Japan, some eager forest owners have been engaged in commercial multi-storied
forest management for many years, and the active planting of one million hectares of
multi-storied forests (equivalent to one tenth of all of Japan's man-made forest) is now under
way as part of the government's long-term plan for forest resource development On the
contrary, other countries in the tropical régidns-éfe yet to approach the technical aspects of
multi-storied forest management as well as commercial aspects.

In these circumstances, it is felt that the following process will be necessary in order to
achieve this project's goal of creating practical models for establishing commercially viable
multi-storied forests.

(Technical Developments)

1.  Establishment Of Three Types Of Multi-Storied Forests
This is the first step to establish successful mutti-storied forests whlch WE are now
trying at Chikus and Bukit Kinta sites.

2. Making Manuals Of Multi-Storied Forest Management _
After ensuring the work procedures and schedules lor establishing three types of
multi-storied forests, it is necessary to make manuals of multi-storied forest
management which is suitable to other tropical regions.

(Cost Analysis)

3.  Cost Analysis Of Establishing Multi-Storied Forests
Here, we will do provisional calculations of the costs of multi- storied forests
being estabhshed in this project, collect market data, and survey the prices of
relevant products (e.g., logs) in order to ascertain what type of commercial
problems of commercial pmblcms exist and consider measures for resolving these
problems.
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4. Propose Practical Models : :
This is the final goal to propose practical models of multi-sioried forest
management whereby it involves the determination of necessary work procedures
and which type of commercial entity would be appropriate in terms of the
technical requirement of plantation and the pre-requisites of  forestry
‘management.

The stages of work of the project are as shown in Fig. 29.

Presently, we have proposed three simple models based on the results of experimental
plot in Block-B. However, the cost analysis for these models are yet to be done. And also, we
have not proposcd other models based on the results of Chikus.Block-A and Bukit Kinta site.

According to these stages, our project is currently in stage 1 of technical development
Hence, it is necessary to find suitable techniques to establish multi-storied forest, thereafter,
we will proceed to the next stages and may sometimes return to stage 1, if necessary.
Therefore, in the initial stage; we are unable to asceitain the best method for establishing
multi-storied forest This is also why we did not follow the same method of cost analysis used

by JICA project in Nigeria.
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2)  Analysis Of Mulii-Storied Forest Management Costs In This Project.

(1)  Selection Of Work Procedures _
The following general types of work are expected as part of multi-storied forest
management.

Preparations {building and maintaining forest roads)
Nursery work {except commercially purchased seedlings)
Site preparation

Planting

Weeding

Cutting of climber

Salvage cutting

Thinning

Pruning

Felling

..[;wg\,)»—
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(2) Preparing Procedures Manuals (Including The Duration And Frequency of Work

Procedures)

Because the duration and frequency of each work procedure depends on the type of
multi-storied forest, a clear procedures manual for each must be prepared.

Incidentally, the surface area (42 ha.) planted in 1992 fiscal year at Chikus Block-B, on
which the aforementioned models are based, involved the following work procedures.

 Fiscal year | ~ Type of werk |
Felling of pre-existing treeq (felling, pruning, extraction and piling-up)
1992 Site preparation

Planting

Weeding o B
Weeding .
1993 Weeding
Weeding )
- - Weeding L \ .

Operations in addition to those listed above included the construction of forest roads

and fire break throughout the Chikus site (completed in 1992 fiscal year), nurscry work, and
seedlings transportation.
' As evinced by the model desm ibed above the second clearing of pre-existing trees at
Block-B is now necessary, whereby taking into consideration changes in forest illuminance
and tree growth, we must establish which types of work are necessary as well as the proper
duration of each.
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(3} Provisional Calculations Of Costs _

Before the provisional calculation of costs, let us examine the list of direct expenses
spent on multi-storied forest seedlings planted between pre-existing trees at Chikus Block-B
in 1992 fiscal year as calculated from the work breakdown of each contractor (see Reference
1 in Section 5-3, "Plantation Cost Analysis").

Unit cost . ©  Quantity Payment |

Work procedure . (RM/tree) (trees) (RM) ;

Felling and pruning ; 3.50 17,168 | 60,088.00 |

Extraction and piling-up 2.50 | 17,168 . 4292000
Site preparation : _ 1.00 N 17,168 P 17,168.00
Planting ' | 0.85 17,168 . 14,592.80
Weeding 0.60 17,168 v 10,300.80
Weeding 040 170000 6,800.00
Weeding 040 17000 | 6800.00
Weeding 0.40 | 17,000 ! 6,800.00
Weeding 1 040 17000 | 6,800.00

Total .. 17226960

Now, let us look at nursery work. First, the seedling unit cost is calculated from direct
expenses used in seedlings production between September 1992 (the start of seedlings
production) and December 1993 (excluding expenses used in nursery preparation); see Tables
83 to 85 in Section 5-4, "Calculating the Costs of Seedlings Production"”.

| Number of
Total i surviving
Expenses I seediings Unit cost
_ Typeofseedling ' (RM) |  (trees)  : (KM/tree)
‘Wildings : : 65,348.00 | 59,900 1.09
Cultivated seedling L 78,676.00 | 89,278 | 0.88

However, these figures show only the total number of seedlings cultivated at nurseries;
the unit cost of dipterocarp seedlings for planting between pre-existing trecs is not clear.

The unit cost of seedlings purchased commercially was RM 2.2 per seedlings in the
case of Shorea leprosula, while the cost of transporting scedlings used in multi-storied forest
was RM 1.0 per seedling.

Hence, the provisionally calculated: plantation costs (1 e., direct expenses) per hectare
for the entire ((one-year) process, from seedlings cultivation to wet,dmg, of planting a B-type
multi-storied forest at Block-B are RM 4,833 (see Tables 77 and 78 in Section 5-3, "Cost
Analysxs on Silviculture").

In contrast, the costs of developing a simultancously planted forest are, according to
Tajima Report* and past unit cots in plantation contracts in Perak, roughly RM 2,000 per
hectare for Acacia mangium and RM 3,000 per hectare for dipterocarps.

175



*Note:  '"lajima Report" refers to Kenzo Tajima's "Report on the Field Validation of
Mulii-Storied Forest Management Techniques in Malaysia," a report concerning
forest management (December 1992},

Thus, the costs of planting a B-type multi-storied forest are roughly 2.4 times higher
than those of a simultaneously planted forest of Acacia mangium, Furthcrmore, multi-storied
forest management involves other expenses and costs that ultimately must be incorporated
into cost analysis (such as those for preparing seedlings nurseries, purchasing vehicles and
equipment, and constructing forest roads, offices, and other facilities).

(4) Precautions Concerning Cost Analysis

Priority in cost analysis for the time being must be given to provisional calculations of
the total expense of planting multi-storied forests based on the aforementioned models. To do
this, it is first necessary to prepare manuals of rationalized forestry procedure.

Next, estimated revenue from felling must be calculated, for which we need to draft
harvest projections more solidly based on current trends, and at the same time estimate the
long-terms prices of timber.

Finally, concurrent with this work we also plan to deve[op better models and determine
conditions that will enable us to satisfy such business pre-requisites as 1) reducing the costs
of preparations, 2) reducing seedimgs costs, 3) increasing the efficiency of mechanized work,
and 4) recovering capital invested by a) cost -reduction in the felling and transporting
pre-existing trees and b) the sale of timber from pre-existing trees.
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5-3 Cost Analysis on Silviculture

53.1 The Costs of Planting Multi-Storied Forest in Man-Made Forest To The
Multi-Storied Forest

The conversion of man-made forest to the multi-storied forest has started in October
1992 at Chikus Block-B. The costs of work is calculated based on the contracts for
silvicultural works in 1992 and 1993.

Silvicultural works arc done by contractors in Peninsular Malaysia. Although this
project should estimate the contract price before agreeing the contract, but since this was the
first project for Forestry Department which involved strip-cutting of man-made forest and
line planting in it, there was no standard for estimation. Instead, cost estimates were prepared
in consultation with Forestry Department officials, based on existing materials and their
experiences. The following summary of contracts up to now is intended for use in the cost
analysis that will be presented in the final report.

From the felling of upper trees to the planting of seedlings and the final weeding,
establishment- of multi-storied forest at Chikus Block-B involved the six main work
procedures listed in Table 77 below, an overview of work procedures and their costs (direct
expensecs only). Because there are five patterns of line planting, each involving different
quantities of trees felled and seedlings planted per hectare, unit costs were calculated not per
hectare but per seedling. Diameters and height of upper trees are critical determinants in the
cost of felling and log collection. They were an average diameter of 13 to 18 cm., with an
average height of 13 to 18 m., in the case of the three-to-four-year-old Acacia mangium
man-made forest at Chikus Block-B, See Reference 1 for a list of silvicultural contracts.
Outputs per day of silvicultural works were still being surveyed and could not be prepared in
time for this interim report.

Table 77. Work procedures and their costs

. Work procedurc g 7 Cost (RM/tne)
1. Felling of upper tree and disbranching 3.50-4.00
2. Skidding and stacking 2.50-3.00
3. Site preparation o 1.00
4. Seedling loading and transportation 0.20 - 1.00
5. Planting ~ : _ 0.85
6. Weeding 7 . 0.40-0.60

Note 1. RM Malay31an culrency

Trees were felled with chainsaws.

Farm tractors were used to collect and stack felled trees.
Site preparation was performed manually using hatchets.
Weeding was performed manually using hatchets.

MR

Table 78, the per-hectare costs (diréct expenses only) provisionally calculated under the
listed preconditions, shows that the per-hectare cost of two-storied plantation was roughly

RM 4,800 for the first year.
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* Table 78. Cost in two-storied forest planting in 3-year old Acacia manginum man-made
l Plccondltmn 7 ' _ - Cost(RM) Basis of cstimate
! Specnes of 11ppel trees: ' '

. dcacia mangium 3-year old

(DBH 14 cem., H 13 m.)
Seedlings planted: 900/ha. ;
Remaining trees: 765/ha. i
Upper trees felled: Felling costs: 1,337} (382 trees x RM 3.50)
| 382/ha (2:2 [2 rows felled/2 rows left] ‘ '
method) _ _
Tree length skidding distance: 200 m. | Skidding costs: 9551 (382 trees x RM 2.50)
Site preparation (spot weeding): | Site preparation costs: 382 (382 seedlings x RM 1.00
I m diameter (382/ha.) _
Seedling cost: RM 2.20/seedling Seedling costs: 841 (382 seedlings x RM 2.20
(Species: Shoiea leprosula ]
Seedling loading and transportation: | Transportation costs: 3821 (382 seedlings x RM 1.00
RM 1.00/seedling (from Chikus
nursery to Block-B)
Seedlings planted: 382/ha Planting costs: 3251 (382 seedlings x RM 0. 85
| Weeding: Line weedmg with 1 m, widt| Weeding costs: 611 ; (382 scedlings x RM 0. 40
| “Total ' 4,833

Note: 1. The estimated unit cost is based on 1992 plantatlon contracts.
2. Weeding costs are the total for four times of weedmgs Under the 2 2 method,
weeding is discontinued after the first year,

5.3.2 The Costs of Planting of Multi-Storied Forest in Open Land

Planting began at Chikus Block-A in April 1993, and a summary of contracts for 1992
arid 1993 is presented below for use in cost analysis to be contained in the final report.
Muiti-storied forest planting work at Chikus Block-A, from the felling of low quality
secondary forests (which regenerated following clear-cutting) to the planting and the
completion of weeding, consisted primarily of the five work procedures listed below. The
felling of secondary forests, not normally needed after clear-cutting, was necessary when this
project began as pioncer species (e.g., Macaranga spp.) had already thickly covered the
planned site, growing to heights of two to three metres. An overview of the principal work
procedures and their costs is shown in Table 79 and a list of silvicultural contracts in
Reference 1.

Qutputs per day of each work were still bemg surveyed and could not be prepared in
time for this interim repott.
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Table 79. Work [n ocedure and costs

Work procedure i Cost (RM)
1. The felhug of secondary’ forest 230.00 - 814.00/ha.
2. Piling and burning (2 times) 290.00 - 651.00/ha. (each time)
3. Transport of seedlings 0.20/seedling
4. Planting 0.60/seedling
|5 Weeding . 0.20/seedling

Note: 1. RM: Malaysian currency
2. Trees were felled with bulldozers.
3. Piling was done with bulldozers.
4, Weeding was performed manually.

Table 80, the provisional costs per hectare as calculated under the pre-conditions listed
(direct expenses only), shows that the cost of two-storied forest plantation is roughly RM
3,600 per hectare in the first year. In addition, as reporied in detailed in the previous section
"Planting Experiments," the extremely poor growth results achieved in 1993 for high-quality
timber species (i.e., dipterocarps) simultancously planted with fast-growing species in open
land indicate the unsmtabﬂlty of these method.

Table 80. Costs in two-storied forest planting in open land (clear cut site)
(based on the simuitaneous planting of two alter natmg rows of f‘lst-g: owing
and h]gh quahty tmlber spccles)

S _ l’reconditmn N . - Cost (RM)
Pre-exmtmg specxes
Macaranga spp. and other species in the secondary
forest/2Vs-year old (DBH 5 ¢m, H 3 m)
Felling of secondary forest: Clear-cutting Feiling costs: 230
Piling/burning: Two times Piling/burning costs: (290 x 2) 580
Seedling cost: Fast-growing speci ( Acacia mangium ) Seedling costs: (450 x 0.60) 270
High-quality timber speci (Shorea leprosula ) (450 x 2.20) 990
Seedling loading and transportation: “Transportation costs: 180
RM 0.20/seedling (from Chikus nursery to Block-A) (900 x 0.20)
Seedlings planted: 900/ha, Planting costs: (900 x 0.60) 540
( Acacia mangium 450/ha. Shorea leprosula 450/ha ) _
_E{?@E‘.!FE,,,,SM)Y?P@lﬂngi’JME_(i‘ll?ﬂ!Eﬁ!?L .. Weeding costs: (900 x 5x 0.20 900
| Total 3,69

Note: 1. The estimated unit cost is based on 1992 plantatmn subcontracts
2. Weeding costs are the total for five times of weedings. Although weeding for
Acacia mangium is discontinued after the first year, weedmg for Shorea leprosula
wxll be necessary for several years (if the trees survive), - o

5.3.3 The Costs of Planting Multx-Stormd Forest in Logged Over Naturai Forest
'Discussion of this planting, which was only recently started at the end of February 1994

at the Bukit Kinta site, will be included in future reports as sufficient data is currently
unavailable.
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5-4 Calculating The Costs Of Seedlings Production

Table 81, the per-month acquisition costs of seedlings for planting and their production
costs from September 1992 to December 1993, does not include equipment purchased locally
before August 1992, equipment provided by the Japanese side, or equipment depreciation.

a.  The Conditions And Basic Principles In Calculating Seedlings Production Costs

1. - Seedlings received gratis from the Perak State Forestry Department are included
in seedlings production costs at a unit cost of RM 1.00 per seedling. Also included
are transport costs and fuel costs for the lorry, cte.

2. All seedlings purchased from other State Forestry Departments (those received
pratis and those for which payment was made) are counted at RM 1.00 per
seedling. As these seedlings werc transported using the project's lorry, the driver's
allowance and fuel costs, etc., are also included.

3. The unit cost of seedlings from private nurseries is based on actual payments
made, which included the cost of transporting them to the Chikus nursery.

4. Included in the cost of acquiring wildiﬁgs are worker salaries, JICA staff salaries
(nursery), travel allowances, equipment used in seedlings collection, and the cost
of fuel for the seedlings collection team's Pajero.

5. Included in the cost of seedlings production in nurseries raised from seed are
worker salaries, JICA staff salaries (nursery), travel allowances for the seed
collection team, equipment used in seed collection, and the cost of fuel for the
seed collection team's Pajero.

As scedlings acquisition involves wildings collection, nursery cultivation, purchases
from private nurseries, as well as purchases from or given by State Forestry Departments,
seedlings production cost must be made. These account were closed at the end of December
1993 and the total production costs were calculated. In addition, most of the seedlings from
State Forestry Department and private nurseries were subsequently cultivated for at lcast six
months at the Chikus nursery. '

b,  Calculating Seedlings Production Cosls
1. Costs are slightly high because of the high percentage of seedlings from private
nurseries, which cost between RM 200 and RM 2.95. In contrast, wildings,

because of tow labour costs and per-worker daily yields of 100 to 200 seedlings,
cost only RM1.09 each (Table §2).
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2. As asingle Shorea mother tree yields between 20,000 and 30,000 seeds which,
depending on their maturity at collection, have gerthination rates close to 40%.
The unit cost of seedlings cultivated from secd is only 88 cents. assuming planting
in the field was carried out after the seedlings were kept and maintained in the
nurscry for a period of four months (Table 83). This method, though offering the
lowest unit cost, does not provide consistent supplies due to the generally short
life span of dipterocarp seeds which makes storage and cultivation difficult.

3. State Forestry Depariments depend primarily on wildings and thus cannot be
relied on to deliver large quantities of seedlings for this project. Instead, we intend
to rely on them as of information on secds and wildings.

From the preceding, it was revealed that the cost of purchasing dipterocarp and
other species seedlings from privale nursery is excessively high (about RM 3.00
per seedling) especially when considering the low daily salary of workers which is
only RM 11.00.

However, because of the difficulty (reflected in this unit cost) of dipterocarp
seedlings production and the lack of information on seeds and wildings even
among private nurseries - factors that inhibit our growing of seedlings from seed -
the collecting and production of  wildings inside the forest is the mosi
cost-effective method and results in the highest survival rates. This is because
wildings collected have already been growing healthily, even by transporting them
to Chikus nursery and later subjected to 2 or 3 months of hardening period before
planting, the cost is still lower and the survival rate after planting is high.

Judging from 1993 rainfall paiterns in Malaysia's west coast, especially the area
around the Chikus nursery where it rained every two days, we feel that there is no
danger of seedlings collected in the wild subsequently dying without watering at
temporary nurseries prepared inside natural forests. Experiments carried out at our
project's temporary nursery in Gerik revealed almost no problems in this arca,
The only problem is the lack of information on where to collect seeds and
wildings. As there arc always trees flowering or fruiting somewhere in Malaysia
“and wildings are always available, a system for collecting and relaying this
information must be established and gradually improved. .

c. Secdimg Cultwanon Log

In 1994 fiscal year, we intend to establish specific parameters for cost analysis and
begin keeping a seedlings cultivation log that will facilitate analysis of each process.

See Table 84 (below) for the seedlings cultivation log we are planning.

185



66T %Hmﬂﬂ.m.ﬂ 101 m@pﬂmﬂ QY3 Ul PapuIduLl I8 £/61 .b.mﬂﬁ,mh. 0l 7661 H@DEDHQDW [xlept sostzadxa. ﬁqm mod\.n_b.mﬂ@ wmﬂﬁoom v

83w upIsAvTRA UL ore sasuadxs (S3urpass Jo mmoo,mBu S.moﬁﬁ samdy wﬁ%uom I

NG

LEY m ST 977 i 1960 “Faipass 154 509 JGf |
W W LTEY'TOF I LEL'6T 1IS6'€L  TI6'S9 S3SUAHX? [EI0L, |
: W |Z0Z0L  SO¥'6 | 750°S 7968 sasuadxa snosuelaasn (G
| , | |L6L%%S - 8STT - 00% 18761 s1509 Juewdinba (-
: L TILS 6TL I86L- o iPSL ! - 81509 [9ng (g |
: 19£9°561 10 0001 0064 53500 Supseyoind sSupass (7
m : [680°€L  1STER 60L°9 5106, $5uadXa [aUmosIag (1 |
A LLT'ELT 8656 6L9°7ZE | THLB ZeL's L€£9€°89 | SEU|P95 10 (30
m 3 M h . - - swounmda
L %76 | £68°6T L SE5°T | 8TYLT 10 0 0 Kasaiog 21Eig 100 woy sSurpass (¢
g | : 2 yuounedaq Anselog
%T6 :168°¢C¢ - ¥68°T , mﬁ 5¢ 0 0001 ) U a1elg Jedad AUl Woy sEuIpass (i
%L SITY9 6T6°S W vPi'oL 0 0 00971 .- seuesinu ateAld 1 woy sBupseg (g
%86 18L7°68 6617 LLYT6 0 LY oLl'ey Surpass pareanin) (g
%T9 00668 L 1¥6°9¢ L F1pB96  IvL8 i 865 L £65°T1 W Suzppim (i
eI [BAIAING | SBUIjpIss wﬁ_ﬁtsm -sgupass E&Q PoqEx . d(E | CAON PO oo
080 012 191 9,0 8F'T S0'Y 45! 99°1 ia %! m Surpsas 1ad 3509 yuQ) -
€18'7e TTs'ze - 00S°LT LOO'6T | LLE'ES  {9E0°L 'Z8L°9€ (10801  SKO'T8 sasuadxa [20L
6YTS .0TL9 1€10°9 1469 £LTE m ELEE TTT | SS6°S L SETL M s25u2dx0 SNOSURIIAISIA (S
LILYST - ¥8Sy 1666°C 166 LTI | 71 7991 | €65 - 6TYY 51509 Juemdmby (4 |
L 6ET T . 800°1 1229 609 _ 3@ 65T FLT  8S 8LET $1509 [ang (g
: 878°¢ 191E°¢Cl 1000°1 { 0LSY 02T’ 10 000°6C 0£TT TSS6S 51500 Buwseyind s3unpesg (T -
1990% £61°L 10.8°9 1968°S £89° ﬁ | 06£°C T8¢ S9%°T 11556 ,. sesuadxs jaunostog {1
Tp6er 96851 €ITLI SL6'YT soL 1T TELD L 008LT  ¥0S9 PETTIL SBUIPIIS JO €10,
: ! m . _ w siwsunredeq |
0 000°71 0 0 0 0 | 000°] 0 8THYI Ansal0 21Ei§ 19U10 WOy sSupadg (S |
| A, : wounteda(] Anseio]
' 8p8° 191€°1 10 0S1°11 [Ly'] 0 0 0 00081 SyEg erad 9up w0l sSurpeag (v
0 0 | 00076 0 EIYL 10 ,005°TT | T68 1000°S1 ssuasinu apatid {1 woy sSEpass (¢ !
P60°LE 0 10 ) i0 R 0 W 0 : Sunpass perRARIN (T |
0 08Z°C EALN4 1STREL i'e 1481 100gy 1 219°S w 908'7T W - supnm (1
! -dag . eny | mf | -ump AvIN ady | T 0 @ey ¢ Cwep JATY-211g) ,

TAMOPYNESI 150D PIE §3500 uonanpoxd SUIpsss AU “1§ d[qR L

186



"€661 Arenue[ 10] S2INSI] OU} UL PSPNIOUI 92 (661 ATenuef C] 7661 Jequuaidsg wroy sesuadxa pue saunuenb Surjpesg 'z
"MBBULI UBISARTRN Ul ore sasuadxa (sfurpass jo s1aquinu o3eoipul samByg JuIpess '1 Q10N

- - 'L9°0 LLO Iro 870 _, Suxipass Jad 3503 31u7}
[ 8PE'S9  veL'S | LPST 5909 : sasuadxa 230 L
186v°9T  6£CC | SLE L9L'T sasuadx SNOAUL[2ISIA] (4 -
5£5°g L1 586 569°1 | 53500 Juawdmbg (¢
FOLE 6L [TL L7z 51503 jond (Z |
m 11997 6vLE 30 9LE sasuadxa {sutosIad (] |
%9 006°6S L IP6'9E I¥8'96  TrL'® sSSP £6STT S3ul[paas JO [e10), |
o L ok : . Swpum (1
9B [BAIAING  SSUIIPITS mﬁxli_-m SSUpads pEq | (B0 23 . AN pO ,,
000 959 50 986 60 1980 080 69°0 6L°0 | Buyjpass 1od 3500 3N |
0 88T -955°9 0I6°TT [ 18€T L ET9°T IbPE T08°0T  SpOZ8 | T sasuadia frI0]
0 142 pig'e STP'9 ' TL8 788 L9 §86°S  SET°L : sasuadxa SN0ARIROSTIN (¥ *
0 578 1787 1069 678 0 P09°] €65 6T s1509 uurdrby (¢ *
0 1€ 01¢ 70T 9L L9 €S 85 8LE°1 $1509 21 (T |
0 191 10897 8657 806 799 YT 1 59¢°1 | 155% sesuadxe jouuosisg (i |
0 H08T°T ETTTE sT8ET W9 1L8°% 00y IS (908'vT - s3uy[pass jo [210L
: i : | | , | Suppim (1
©ocdsg T Sny T mp 0 unp ¢ ARy ady “JeJ] R ‘wep A1083e)

UAMOPHEIIG 1500 PUE S1509 FupiiA A[IUOTA 78 QENH

187



szble 83 Costs of cultlvatmg scedhngs fl om seed

_ Category
Cultivated seedling
Total
Surviving seedling
Survival rate
Extpenses
Personnel expenses
Fuel costs
Equipment costs
Miscellancous expenses
Total

Note

March and October 1993,

Note:
MNote:

in the future,
Note:
nurseries,

.| Work

I
'

! Year ;
T
i

| i
P SRR S S

Equipment used

i

| Common expenses |

~ Quantity
91,477

89,278
98%

20,661
2,899
24,167
30,949
78,676

; Wm kcrs aml salat Y.
pmcedure Spcc:es Welkload Agglegatc Sdlary allowancc

Totai 7
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Tabie 84 Seedlmg cultivation log

Unit eost per scedlmg
0.86

0.88

These ﬁgm es show the expenses of seed collection and numbers of scedlmgs bctween

These figures were determined as of the last day of Decembe1 1993,
Seedlings returncd to the wild are caloulated at a unit cost of 90 cents as more may die

High equipment expenses reflect the costs of plcparmg additional temporary

Worker's Fuel Equiplﬂeht;
costs | ‘costs !

r ;

i’ ?

P

Rglﬁal'ks




5.5 Analysis Of Costs for Roads

1) Plans And Resuits Concerning Roads

It was planned to convert pre-existing roads in the Chikus and Bukit Kinta areas into
all-weather roads. Most work roads and fire belis had to be ncwly constructed. Table 85
shows the plans and results concerning roads. Figs. 30 and 31 show the current state.

Table 85. The plans and results concerning roads

i ' Ch:kus ' [ Buklt Kmta i I‘ohl i

| Category | Plan | Resuit { Plan | Result Plan | Resuit | Runa:ks

N FOI'Cot road L!§,()00."0l 8,050. 0 1,593.0 \ 1,660, 0 9 593 0I 9,710.0 Forest roads includin |
! Operatlon 10ad '} 1,500.0 1,200.0 12,0000 - 13 500. 0‘ 1,200. 0 1,300 meters of fire |
|Firebreak  111,500.0/10,8155 - | - 111,500.0/10,8155 break |

2y  Expenses

Although it was initially planned to dircctly supervise the construction of roads, partly
because of requests from the Malaysian government, however, it was decided to contract out
the construction work except for gravelling and simple repairs.

Regardless of the difficulties of detailed cost analysis, roads control the success of
.planting in tropical regions because of the significance of costs associated with road
consiraction and maintenance.

Tables 86 and 87 show the fotal expenses of constructing and maintaining roads.
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Table 86. Road construction and maintenance expenses

(Construction) R o o L
: | Access ; , Construction | Unit price of |
i Area | Period ! Length . region . Density } costs (RM) ; construction
lChlkus Jun. 12,1992 - | 8,050 m. | 500 ha. 116.1 m./ha. | 135,305.0; RM 16.80/m.

5
! | Des.s 1092 | o U R
,Bul\:t Kmta _|. Same as above. ; ! 1660 m I?:00 ha. 55m /ha. 135,640.0; RM 81.70/m.

Construction costs in Bukit Kinta included bridge construction costs. If these costs are
excluded, the unit price of construction is RMS53.1/m. ([135 640-47,460])/1,660=RM53.1 /m)

(Mamtenance expenses)

The expenses below concerning maintenance during a one-ycar period between December
1992 (when roads were completed) and December 1993.

1 E storatmn EGrave!lrl” 3} Otal _ Construchon -- - L R E .
‘ Area | (RM) | (RM) | (RM) ,‘ costs (RM) {Pcrcentage' - Remarks »
| Chikus 459631 6545| 52508 135305 388 |
Bukit Kinta | '39,4595 - E 20 459] 135, 640; 15.8 : Restoration costs |
| i B _ g‘ - iareestimated
Table 87, Costs for constructing operation roads and fire break

| Category | Aren ! Year [Length (m) | Costs (RM) | Unitprice |  Remarks |
fOperatlon road | Chikus ’ 1993 1 1,200.0|  12,000.00 |RM 10.00/m,|
| Firebreak | Chikus | 1992 |  10,851.5| 78,130.00|RM 7.20/m.] |
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3)  Maintenance And Repairs of Access Roads

Both the Chikus and Bukit Kinta project sites arc some distance (8 and 9 km.
respectively) from public roads (which are subject to laws regarding roads), which, combined
with the relatively low utilization of roads by local residents, results in infrequent road
maintenance by the Malaysian government.

The Bukit Kinta access road, for instance, was ongmally constructed by a logging
company to facilitate logging operations and, since the end of logging, has been used only by
the few villagers who live nearby. Roads in the Chikus area are work and transport roads built .
for the tin mines located around the permanent forest reserve (PFR) in which the project’s site
is located. Now that the mining operations have ceased, these roads are used only by a small
numbers of settlers who raise cattle and water buffaloes or manage orchards. Consequently,
since the project implementation, we have been forced to directly supervise the construction
(financed by this project) of two bridges along the access road (Chikus and Bukit Kinta
respectively), one restoration project (financed by the Forestry Department), and the
maintenance of the Chikus site access road (Table 88). -

Nevertheless the construction and maintenance of access roads is an extremely
important, very basic factor affecting the progress of this project

Table 88. Actual expenses for access roads (ap to 1993 fiscal year)

. B . L ) (Unit: RM)
) Area Catgory Pgrforme_d i)) Cast } Rem’u‘ks _
Chikus ‘Bridge construction | JICA | 76570 L
Road construction, {JICA | - ;JICA's motor grader was use
Bukit Kinta | Bridge construction {JICA | 70867 |
Restoration I oreslry 65,000 1 Includes bndge repatrs
|

i Department
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5.6  Analysis Of Forest Machinery Costs

The procurement and expenses of forestry equipment have been stated earlier. As
mentioned in the section on the principles of cost analysis, a discussion of the costs of
mechanized work will be presented in the final report because of the present difficulty of such
cost analysxs owing to the various uncertainties in current multi-storied fore_st management.

For your reference, past cxpenses for equipment used in the overall project are

summarized below.

Equipment procurement

f Mé.cha.nical ‘.

: !
S

l
1
S

devmee

534
80,
782

0

82

| Category
. rNursery
Jurisdiction Plantatu)n N
of ‘Forest roads R
Bidor »Operatlongw -
Junsdlctlon of Ipoh L
Total

0 -

Vehicle
| transport
168 “ o

2?2.-_._

260)

47

61

69
- 213...._..._.‘.
- 851

Tools
?

644

890

TRy

A
1541

{(Unit: In thousand of RM)

Misc.
Implements

1

50

72

o
-0
gy

' Books

;.n.;oicb o oo

|

Total |
522
4T
_ 806
833
2,207
392
2,599

Note: 1. These figures represent the total costs of purchascs between December 1991 and

December 1993,

2. The cost of equipment brought from Japan was calculated at an exchange rate RM

1.00 =¥45

5-7 Cost Analysis Of Commeréial Operations

A survey is currently underway with regard to this topic, and the results are being
gathered for an eventual final announcement,
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111, Various Aspects Of Fstablishment Of Multi-Storied Forest

1  Nursery Practice And Silviculture

i-1 Understanding The Physiological And Ecological Characteristics of High-Quality
‘Fimber Specics

The selection of specics for planting in this project is based on Malaysia's "Pocket
Check List of Timber Trees," which lists 43 species of timber trees as the highest timber
value: (36 dipterocarps and 7 non-dipterocarps). Although  an “understanding of the
physiclogical and ecological characteristics of the species planted is essential to successful
plantation, most species’ characteristics that would make them conducive to plantation are not
understood very well, and consequently the establishment of arboretum now under way as
part of this project must be studied to determinc as much as possible about these
physiological and ecological characteristics and thus reduce the risk of plantation failure. At
the same time, concurrent research of existing documentation is also called for.

1-2 - Establishing A System For Seedling Production

For the afore-mentioned reasons and those below, little progress has been made in
afforestation in Peninsular Malaysia, and so steps to resolve these problems are necessary.

1}  The Difficulty Of Seed Acquisition

Organized seedling production that is coordinated with plantation schedules is
hampered by the near impossibility of acquiring a large volume-of seeds of a single species at
once; which is due to factors such as 1) the fact that many high-quality timber species,
particularly dipterocarps, fruits only once every three or four years, and have irregular
flowering seasons; 2) the poor accessibility of many seed collection sites; and 3) the fact that
many fallen sceds rot or are eaten by insects before collection. It is therefore necessary, first
of all, to select and record trees for seed collection that are near logging roads or work roads
in selective cut natural forests, etc.; secondly, to enhance the existing network for collecting
and relaying information on the flowering and fruiting of the high-quality timber species
selected for seedling production (this network, while partially in place within FRIM, is not
effectively linked with seedling production operations); and finally, to train climbers and
develop other means of collecting seeds prior to falling (to avoid the low germination rates of
seeds collected after falling).

2) The leﬁculty Of Seed Storage

~ Another barrier to organized seedling production is the tendency of the seeds of most
dipterocatps rot quickly, making them unconducive to prolonged storage. As seedlings can be
cultivated in large quantities in bountiful years, we must develop seedling cultivation-
techniques for preventing excessive growth and epinasty seedlings that are saved for planting
in ensuing years. A secd storage is also urgently needed in this project in order to extend the
seed planting period as much as possible.
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3)  The Difficulty Of Asexual Reproduction

At present there are many problems encountered in the asexual reproduction of
dipterocarps and other high-quality timber spccies: As previously stated, problems in seed
acquisition and storage make it difficult to acquire seedlings in quantities suitable for the
scale of this project. Hence, techniques for the asexual reproduction of seedlings must be

developed.

4)  The Lack Of Proper Techniques And Manuals For Nursery

Despite the active production and commercial utilization of the many species of
high-quality timber species in existence, very few nursing techniques have been developed
for specific species, and there are no manuals for the techniques that have been established.
Because, consequently, such techniques are unavailable to commercial secdling-production
industry, we must begin accumulating knowledge of species-specific nursing techniques and
prepare our own manuals on the nursing of high-guality timber species for which proper
techniques are developed.

5)  Malaysia's Under-Developed Seedling-Production Industry

" Large quantities of seedlings of dipterocarps and other indigenous species are needed if
they are to be planted on a commercial scale. Because, there are no detailed nation-wide
surveys of Malaysia's seedling-production industry, we must, first of all, determine the state
of Malaysia's seedling-production industty and their seedling production. Most of the limited
number of commercial and Forestry Department-run nurseries that have been surveyed were
found to be temporary, unorganized, small-scale operations, which were intluenced by the
state silvicultural plan which is not so clear in a certain term, and also the small scale of
plantation projects. It is therefore of great importance that the Malaysian government
endeavour to nurture the seedling-production industry by drafting and announcing specific
plans for the planting of indigenous species and the production of seedlings to be used in
planting.

1-3  Proper Design And Maintenance Of Forest Roads In Tropical Rainforests

The ‘almost unimaginable destructive capabilities of local downpours in this area
(reaching an annual precipitation of three to four thousand millimetres) have ficquently
resulted in damages such as bridge and slope collapse since the start of this project. Roads
used in this project, particularly the forest roads in Bukit Kinta, were constructed to allow
access for felling aud timber transport. However, these roads, which were modified and
maintained for the project were originally designed to minimally facilitatc temporary
harvesting and timber transport were quite steep, most have not been gravelled, and almost no
slope protection work has been performed. Because comprehensive road design and
maintenance is needed to ensure the success of establishment of multi-storied . forest
management, we feel that standards are needed concerning the design, structure, maintenance
and administration of logging and other roads in tropical rainforest regions.
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1-4  Preparing Models Of Multi-Storied Forest

General models of multi-storied forest management are needed to determine costs and
- forecast future harvests. The multi-storied forest can be divided into five types (listed below)
according to a system of classification based on geometrical structure and the duration of
overlapping.

i_!@pwgeneity of free mrrangement o ategm g ] L ] ree conhgm dtluu L
Homogeneous (random) Short-tetn two-storied forest
Long-term two-storied forest
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Permaneut multi-storied forest
Concentrated | Clustered multi-storied forest
| Stripe multi-storied forest

Source:  Takao Fujimori "Diverse Forestry," 1991.

Given a project duration of five years, the type of the multi-storied forest will most
likely be limited to the following three categorics listed above.

1. Stripe multi-storied forest (type I): A two or three storied forest formed by line-clearing
a stand of Acacia mangium man-made and then line
planting high-quality timber species (Chikus
Block-B).

2. Stripe multi-storied forest (type 11): A two-storied forest formed by taking advantage of
the difference in growth rates of fast-growing
species  and  high-quality  timber  species
simultaneously planted in alternating rows. After

- several years the - above-listed type-l stripe
multi-storied  forest will be formed (Chikus
Block-A).

3. Permanent multi-storicd forest: A continuous-storied forest formed through the
enrichment planting of high-quality timber species
in gaps in a selectively felled natural forest (Bukit
Kinta area).

Current forestry techniques are believed to be practical for planting continuous-storied
forests in selectively felled natural forests in hill areas, as in Bukit Kinta. At the Chikus site,
two- or three-storied stripe multi-storied forest will be planted for the time being. Although
this site's favourable location is conducive {o a wide range of multi-storied forest techniques,
because of the immediate need to prepare cost analysis and estimates of future harvest yields
before the end of this project, we must promptly select the type of multi-storied forest method
(i.e. forestry management model) to be adopted.
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1-5 Establishing Silvicultural Technigues For Multi-Storied Forest

In a multi-stoticd forest, planting methods and ease of planting depend on the type of
multi-storied forest to be planted. If commercial operations are” a pre-condition for
multi-storied forest, a two- or three-storied forest approach (currently used in this project) is
believed to be the most practical. Although establishing the silvicultural techniques for
multi-storied forcst before the end of this project is a formidable task, the results of
experimentation can be drawn upon to sketch a model of the type of multi-storied forest
cnvisioned.

- Although the results of experimentation performed thus far suggest the feasibility of
planting two- or three-storied forest between upper trees in stripe-cut ficlds, success in
forming two-storied forest in large bare fields by simultancously planting of alternating
stripes of fast-growing and high-quality timber species hinges on proper species selection, In
other words, the failure of this method of plantation can only be avoided by selecting a
species capable of withstanding harsh sunlight, high temperatures, dryness and other adve1se
conditions. :

In terms of concretizing the silvicultural techniques for our multi-storied forest, for two-
or three-storied forest formed by line planting in” man-made forest, we iust first of all (as
stated in section 1-4 above) prepare a model of such two- or three-storied forest and use it to
accumulate various techniques for plantation. For two-storied forest plantation through the
simultaneous planting of alternating rows, it is necessary to determine which combinations of
fast-growing species and high-quality timber species would be capable of founmg _
two-storied forests under harsh sunlight conditions.

1-6 Training Techanicians For Establishment Of Multi-Storied Forest

The establishment of multi-storied forest management penerally involves the planting
and maintaining of a forest consisting of multiple species of trees (which combine to form a
multi-storied structure) and, unlike single storied forest plantation, requires a broad spectrum
of knowledge and sophisticated techniques, concerning, for instance, the physiological and
ecological characteristics of the component species, schedules for felling upper trees (which
is related to controlling the seedlings’ sunlight conditions), felling and collecting upper trees
in ways that avoid injuring the seedlings, and the design and maintenance of roads. Hence,
technicians must be trained to perform and plo\nde guidance on these and other tasks of
multi-storied forest.
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2 Forest Management

1)  Introduction

A common objective of the various fields of fmest management is to develop forest
management guidelines that are based on technical results such as seedling cultivation,
plantation and logging, that ensure high profitability and investment efficiency.

To this end it is necessary to determine the pre-requisites of multi-storied forest
management in tropical regions from the global standpoint that takes into account the
promotion of environmental conservation and sustainable development throughout the tropics

2)  Separatc Business Perspectives

As stated carlier, multi-storied forest management of this project in Chikus Block-B is
beginning to bear fruit in the form of new techniques.

However, various tcchnical -problems concerning the initial growth stages of
dipterocarps are now being faced at Chikus Block-A, while even at Bukit Kinta area,
record-breaking downpours throughout Peninsular Malaysia between May and December
1993 repeatedly washed out access roads leading to project sites, signiﬁcantly delaying
opcrations as a result.

Consequently, as already stated for the interim rcport it was demded 1o create several
models using the multi-storied forest being grown at Chikus Block-B. These models are
extremely simplified due to the unavailability of sufficient data and consequently one of the
most important matiers in the entire project is the developing of more realistic models that
take into account a broad range of factors, such as growth forecasts of the dipterocarps
planted, estimates of future revenue from fefled trees, and the provisional calculation of the
costs of plantation and felling. ' .

For Block-A, technical matters, such as planting more species in addltlon to the 30
already being planted, will be examined, and so we will have to incorporate subsequent
results and conclusions into our multi-storied forest management models.

For the Bukit Kinta area, we have to prepare appropriate management models which are
based on inventories of sites planted in latc 1993 (i.e., illuminance, seedling growth, the
growth of other vegetation [e.g., climber], and other factors).

~3) Governmental Policy

In Malaysia, forestry competes for land with oil palm and mbber plantation and a wide
range of other agricultural development .

Therefore, to encourage private investment in forestry, it is necessary to point out the
superior profitability of forestry over agriculturat development, while the Japanese companics
considering investing in forestry projects in Peninsular Malaysia should be reminded of the
fact that forestry in Malaysia represents a better investment opportumnity than other nations or
other fields.

Also, with Malaysia's forestry n‘dustry facing with such severe problems as rising costs
(including personnel expenses) and shortage of forestry workers it is very risky for Japanese
companics to undertake long-term forestry investment. Therefore, the pre-requisites for
long-term s_tablhty in investments in Malaysia must be determined.

Hence, from now, in the field of forest management, in addition to properly
understanding the Malaysian government's present forestry-promoting measures, we must
propose some measures for promdling private investment (foreign and domestic) in forestry.
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4)  Collecting Docunientation And Information

_ A Japancse company seeking to invest in Mahyqlan forestry projects first necds a
variety of information about the investment environment. While considerable progress is-

being made in this arca thanks to the cooperation of Malaysian officials, however, the

procuring of detailed documentation is expected to take a long time. We must therefore

continuc to request the Malaysian officials for as much detailed documentation as possible.

We have also been unsuccessful in attempts to acquire yield prediction table concerning
dipterocarps and other tropical species which is due to the lack of survey data.

(One of the reason for the lack of data is that trees do not form annual rings in a wet
tropical climate that varies only slightly throughout the year). Thus, yleld prediction table
must be formulated through systematic field surveys.

Nevertheless, we cannot expect to get large amounts of data in view of Malaysia's short
history of large-scale afforcstation and the infrequency with wlnch pre-felling. and
post-felling inventories are performed in natural forests.

Because of these circumstances, in this project, we must prepare fmest compartinent
records, regularly perform field surveys of stands, and use these results in the preparation of
yield prediction table and procedures for post-planting nuxsing.
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3 Forestry Machinery

One of the most imporlant issues concermng forestry machinery is as stated in the
section "The Allocation and Maintenance of Equipment"”, the effective use of equipment
allocated to each location.

To ensure effective equipment use, we must consider means of promoting the active use
of allocated equipment by contractors in order to reduce work costs, instead of réstricting
equipment use to operators employed by this operation. :

Next, we must perform surveys on the process of equipment use in each type of work
whenever possible in order to select the appropriate type of equipment. |

" In other words, as stated in the section on cost analysis, becausce work expenses must be
reduced cons:derably in order to successfully commercialize mulli-storied forest
management, the pmactlve use of equipment to achieve this end ranks with the malntenance
of roads in terms of importance.

It is necessary that operators be trained to be capable itn using the allocated equipment
efficiently and effectively.
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Reference-1

Seedlings purchased and vnit cost of each specics

Category

1992. August

1992, September

1993 January

Specics

No. of
seedlings

No. of
seedlings

Unit price
Amount

Unii price
Anmount

No. of
seedlings

Unit price
Amount |

“|1. Shorea leprosuta
(Meranti tembaga)

11000 - -
(MANONG)

748
(MANTIN)

$1.00=
11000

$1.00=

7481 .

2. Shoren parvifolia
{Merinti sarang punai) =

7000
(MANONG)

$1.60= 2000

7600

(MANTIN. | -

$1.00=
2000

3. Neobalanocapus heimmi
{Chengal)

4000
TERENGGANU

7000
FERENGGANU

$2.20=
8800

$2.30=

4, Ingsia palembanica
{(Merbau)

16100

5. Tectona grandis
(Teak)

6. Shorea acwminata |
(Meranti rambai daun}

7. Hopea odorata
{(Merawan siput jautau)

4000
TERENGGANU

$2.00=
BOOO

8. Palaquium spp.
| (Nyatoh)

9. Shorca lacvis
{Balau kumus)

300
(MANTIN)

$1.50=
750

10. Parashorea densifiora
{Gerutu pasir)

11. Dryobalanops aromatica
(Kapur)}

12. Alstonia spp.
{Pulai)

13, Endospermum malaccense
(Sesendok)

14. Cinnamomumn spp.
{Medang teja)

15. Heritiera spp.
(Mengkulang}

6. Dipterocarpus cornutus
(Keruing gombang)

17. Shorea bracteolata
(Meranti pa’ang)

18. Shorea hopeifolia
{Damar siput jantan)

19, Shorea singkawang
(Meranti sengkawang merah)

20. Acacia mangium
(Akasia)

T 9680
(MANTIN)

$0.30=

21. Agathis borneensis
{Damar minyak

2904

22, Scaphium spp.
{(Kembang semangkok)

500
(MANTIN)

$1.50=
750

23, Shorea hyprochra
(Meranti temak)

24. Calamus manan
{Rotan manau)

25. Hevea brasiliensis
{Rubber tree)

500
(MANTIN)

$1.00=
500

26. Parkia spp.
(Petai)

27. Durio spp.
| (Durian}

28. Toona spp,
{Surian)

29. Swietenia macrophylia
(Mahogany)

500
(MANTIN)

$2.00=
1000

30. Shorca ovalis
{Meranti kepong)

31. Shorea dolichocarpa
{Damar hitam katup}

Total

26000

348000 [9748

18848

11680

5904
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February March May June
No. of Unit price No. of Unit price No, of Unit price No. of Unit price
seedlings Amount [seedlings Amount |seedlings Amount |seedlings Amount
5201%$1.00= .
(GERIK) 520
500($1.00=
{GERIK) 500
4511%1.00= 1750($1.00=
(MANONG) 451 [(MANONG) 1750
2889 $2.95=
. (KEDAH) 8523
4446 ($2.95=
(KEDAH) 13116
4119($2.95=
(KEDAH) 12151
. 8921%2.50= 4000($2,50= 2698(%$2.95=
{(RAMADAN) 2230 (RIM) 10000] (KEDAH) 7959
1000 $1.00= '
(RIM) 1000
500 $2.95:==
(KEDAH) 1475
150001%0.60= 9400 $0.30=
(Ah Hing) 9000 (PAPANG) 2820
500|$2.95= -
(KEDAH) - 1475
1000]%$2.30=
(KEDAH) 2300
5001%$2.50="
{KEDAH) 1250
T 5001$2.50=
(RAURB) : 1250
500]%2.50= :
(RAURB) 1250 j
- 892 2230 23500 29000 15623 43220 11150 4570
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July August September TOctober
No, of Unit price |No. of Unit price’ |No. of Unit price |No. of Unit price
scedlings Amount |secdlings Amount |secdlings Amount | seediings Amount
1000$2.20=
(RIM) 2200 - B
8000{$1.00=
(MANTIN) 8000
40001$2.20=
(RIM) 8800
3000($1.00=
(MANTIN) 3000
1000{$1.00=
(MANTIN) 1000
426|$1.00=
(GERIK) 426
5000(%2.50=
- (KEDAH} 12500
890(%1.00= .
| (MANONG) 890
3413($1.00=
(PAPANG) 3413
| 4351$1.00=
(PAPANG) 435 _ :
4000}%2.50=
{KEDAL) 10000
3600$1.50=
_ | (KEDAT) 3400
5000 11000 13316 13316 3848 3848 12600 27900
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November Total from August 1992 o [Unit - price |Remarks
December 1993 per scedling .
No. of Unit price No. of Amount Unil price
scedlings Amount [seedlings
' 12748 13948 $ 110 1. The table covers the period from August
. 1992 to Pecember 1993, No secdling pur-
9000 9060 $1.00 chases were made in October through Pe-
cember 1992 or in Apri! or December 1993,
11000 24900 $2.26 Also, no seedling purchases were made prior
to August 1992 as the nurseries were still
520 520 $ 100 being prepared. .
2. Breakdown of nurseries from which seedlings
500 500 $ 100 were purchased
{1) Comnercial nurseries
10201 IOZOIA $ 100 a. Terengganu Nursery (Terengganu statc)
: b. RIM Nursery {Selangor state)
$2.00
4000 8000 $ ¢. Ramadan Nursery (Negri-Sembilan state)
7889 8523 $ 2.95 d. Ah Hing Nursery (Perak state)
¢. Kedah Nursery (Kedah state)
4946 13866 £ 2.80 (2) Negrt Sembian State Forestry Bureau
a. Mantin Nursery (Negri-Sembilan state)
4119 12151 $295 . Raub Nursery (Pahang state)
(3) Perak State Forestry Bureau
11590 28089 $ 250 - a. Papang Nursery
: b. Manong Nursery
1000 1000 $ L.00 ¢. Gerik Nursery
_|Also, seedlings from nurseries under jurisdic-
3000 3000 $1.60 tion of the Perak State Forestry Burean were
. free of charge and therefore have been caleu-
500 1475 $2.95 lated on a trial basis at a cost of $1.00 a piece in
view of the purchase price of seedlings from
1000 1000 $ 1.00 other state forestry burcaus.
426 426 3 1.00
5000 12500 $ 250
890 890. % 1.00
3413 3413 $1.00
34080 14724 $043
435 435 $ 1.00 ]
4500 10750 3240
1000|$1.00= 1000 1000 $1.00
(PAPANG) 1000
3600 5400 $ 1.50
500 500 $ 1.00
500 1475 $2.95
1000 2300 $ 230
500 1250 $250
500 1000 $2.00
500 1250 $ 250
500 - 1250 3250
1000 1000 134357 195636 5147
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Reference 2 : Results of surveys of remaining trees, etc., in selectively-cleared natural forests

Table-1  Results of survey of section 146 in Bukil-Kinta {breakdown of surveyed trees in each survey plot)
Table-2  Breakdown of harvest surbey trees in sections 146 and 147 in Bukit-Kinta
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MEAN MAXIMUM TEMPERATURE ANDS MEAN MINIMUM TEMPERATURE

TAPAH

STATION

LAT.: 4° 12N

LONG.: 191° 16’E

HUN

i MAY

| APR

MAR

MEAT

i
i

MASUT | MIN/T |

MIN/TIMEA/T

28.1

7.0

>

0
1

-

[}

(o]

(o]

27.9

28.0

28.0

&

224
19.8

(%)
[ad]

o
Lo}

uy

il

21.5

21.9

vy
oL
(]

-

(o]

34.1

ot
"
o

34.4

)

~t
(3]

26.9

ol

o~

ol

28.0

28.1-

[ ]

19.8

o

©~l
|
het}

€y

e~
(]
(o]

©h
oy

oy

Aot]
(o8]

(8t}
o

NA,

s

™

28.0

28.4

Wy
=]
~)

N.A.

"}

22.0

22.3

4.0
34.4

L]

19.8

21.6

21.9

34.6

8

(4]

b

o
o

ol

~F
[o4]

[4a]
(38}

~r

~F
o

|FEB

26.6

26.9

~t

0
o

it

[
ot

o

—
[l

(as ]

e
ot

28.0

27.6

o
o
(o1

I~

ol

287

20.9

20.7

o

21.6

21.7

20.8

34.1

34.2

32.6

32.3

3

"

(o]

33.6

34.7

. 342

3

34.4

n

-+
L]

26.8

269

26.8

6.0

26.9

25.8

26.9

26.4

27.1

26.8

™

o]

26.8

19.9
20.9

20.7

20.9

20.9

0.2

19.6

20.%

21.8

21.1

Wy

20.8

JAN

33.6

328

329

[=))
o3
(a2}

31.7

32.8

o2
ol
o

N
35
N.A.

32.4

«l
iy

-
2

332

2

33.6
31.8.

32.7

33.2

33.0

[va]
o
)

ol
oy

YEAR/

MONTH | MAX/T| MIN/T MEA/T | MAX/T | MIN/T | MEA/T MAXT | MIN/T I MEA/T | MAX/T | MIN/T | MEA/T i MAXUT

1963
1964
1965
1966
19567,
1968
1969
1970
1971

1972
1973
1974
1975

1977
1978
1979
1980
1981
1982
1983
1984
1983
1986
1987
1988
1989,
1990

AVE.

HT. above M.S.L.: 35.1 m
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NQTE:

MEAN MAXIMUM TEMPERATURE

MAX/T

1UM TEMPERATURE
MEAN TEMPERATURE

MIN/T : MEAN MINI

MEA/T :
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Reference 5

Costs of fuel, oi) ard related materials (as of Miarch 1994)

Itein/Standard : Cost (MR)
Fuet :
- Gas (leaded/per liter) 1.13
- Gas (unleaded/per liter) 1.10
- Fuel oil (per liter) 0.658
- Lampoil (per liter) 0.672
Qil
- Engine oil (5 1) 23.00
- Gearoil (41) ' 22.00
- Motorcycle oil (2-stroke/per liter) 4.80
- Motorcycle oil (4-strokefper liter) 5.20
- Distilled water for batteries (per liter) 1.60
Materials :
- Cement (50 kg) P 8.80
- Gravel (1 ton) ' : 8.00°
- Concrete gutters (1.2 x 1.2 m) 500.00
- Corrugated steel pipe (60 cm diameter) 1,300.00
- Reinforcing steel (type 43, 12-m one rod | 1,500.00
: 356 x 127 mm x 38 kg/m)
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