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JOINT EYALUATION REPORT
ON
THE JAPANESE TECHNICAL COOPERATION

FOR
TRE EFFECTIVE WOOD UTILIZATION RESEARCH PROJECT IN SARAWAK,

MALAYSIA

With about four months leRt until the tennination of the cooperation period of the
Effective Wood Utilization Research Project in Sarawak in Malaysta (heceinafter referred to as
“the Project”™) on March 31, 1998, as stated in the Record of Discussions (hereinafter referred to
as “R/D”), the Japanese Evaluation Team organized by the Japan Intemational Cooperation
Agency (hereinafter referred to as “JICA”") and headed by Dr. Yoji Kikata, Professor Emeritus
of Nagoya University, visited Malaysia in order to conduct an overall review and evaluation of
the performance of the Project together with the Malaysian Evaluation Team headed by Dr.
Peter C.S. Kho, Manager of Technical and Research at Sarawak Timber Association
(hercinafter referved to as “STA™).

The Joint Evaluation Team conducted interviews with the Japancse experts and the
Malaysian counterpasts assigned to the Project, had a series of discussions with the Malaysian
authorities concerned {Ministry of Resource Planning,' Forestry Department, and STA), roade
surveys and exchanged views among themselves.

As a result, the Japanese and Malaysian sides agreed to forward to their Governments
a summary of the evaluation and recommendation which is referred to in the document attached

heceto.

Kuching, 3 December, 1997

AAF= =

Dr. Yojit KIKATA ' " DrPeter C.8. Kho
Leades Leader
Japanese Evaluation Team Malaysian Evaluation Team
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SUMMARY REPORT OF THE JOINT EVALUATION
ON
THE EFFECTIVE WOOD UTILIZATION RESEARCH PROJECT IN SARAWAK,
MALAYSIA

1. INTRODUCTION

Based upon the Record of Discussions (hereinafter referred to as “the R/D”) signed on 14
December, 1992, the Govemment of Japan and the Govemment of Malaysia have been
implementing the Project since 1% April, 1993,

The Project is scheduled to be implemented for five (5) years and is to be completed on 3 st
March, 1998,

According to the R/D, the objectives of the Project are:

“4o develop and improve wood processing technology as to promote effective and efficient.
utilization of timber in Sarawak compatible with the policy of sustainable forest management™.

Based on the above description of the objectives and the detailed schedule of project activities
described in the Tentative Schedule of Implementation (hereinafter referred to as “TSIY), and
through a review of past documents and discussions with the parties concemed, the joint evaluation
team created the Project Design Matrix({ hereinafter referred to as “PDM”, attached at the end of the
summary teport) in ordes to conduct the evaluation more precisely. The super goal, overall goal,
project purpose, and outputs of the Project defined in the PDM are as follows,

Super Goal:  Sustainable forest management is accomplished in order to conserve the forest
resources of Sarawak. _

Overall Goal: Research results of effective and efficient utilization of a wider range of
timber resources done by Timber Research & Technical Training Center (hereinafter referred to as
“TRTTC”) are applied by timber processing industry.

Project Purpose: TRTTC acquires capabilities to do research on effective and efficient
utilization of timber.

Quipuls:

1. Improvement of research environment at TRTTC.

2. Transferred fundamental research techniques.

3. Improvement of research abilities of researchers.



2. MEMBERS OF THE JOINT EVALUATION TEAM
2-1 The Japancse Evaluation Team

()Dr. Yoji KIKATA/Leader
Professor Emeritus

Nagoya University

(2Mr. Hideyuki TAKUMA/Cooperation Evaluation
Seunior Technical Offices, Technical Cooperation Division,
International Affairs Department,
Economic Affairs Bureau,
Ministry of Agriculture, Forestry and Fisheries (MAFF)

(3) Dr. Tomoyuki FUJIFWood Technology
tHead of Office, Planning Coordination Office,
Research Planning and Coordination Section,
Research Coordination Diviston,

Forestry and Forest Products Research Institute (FFPRI), MAFF

(4)Dr. Yoshioki HAYASHYWood Processing
Director, Wood Improvement Section,
Wood Chemistry Division,
Forestry and Forest Products Research Institute (FFPRI), MAFF

(5)Ms. Ritsuko HAGIWARA/Planning Evaluation
Project Officer, Forestry Cooperation Division,
Forestry and Fisheries Developinent Cooperation Department,
Japan International Cooperation Agency (JICA)

{G)Mr. Hiroshi IMAIZUMI/Evaluation Analysis
Senior Economist,
PADECO Co,, Ltd.
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2-2. The Malaysian Evaluation Team

(1) Dr. Peter C.S. KhofLeader
Manager of Technical and Research
Sarawak Timber Association

(2) Mr. Abg. Abdul Hamid Karim
Senior Assistant Ditector
Forest Department Sarawak

(3) Mr. Ting Kong Guok
Executive Officer
Sarawak Timber Industry Development Corporation
3. OBJECTIVES OF THE EVALUATION
Objectives of the evaluation of the Project are as follows:
(1) To execute a comprehensive evaluation of the achievement in accordance with the original

plan described in the R/D, Tentative Schedule of Implementation, Annual Work Plans and
PDM.

(2) To make recommendations and suggestions concerning the measures to be taken after the
termination of the cooperation period of the Project to the authorities of the respective
Governments.

4, METHODOLOGY OF EVALUATION
4-1. Survey
The Project was evaluated jointly by the Japanese and Malaysian sides. The Team visited

project sites for the inspection and had a hearing from Japanese long-term experts and Malaystan
counterpart personnel.
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4-2. Items of the Evaluation
4-2-1. Accomplishment of the Project

Accomplishiment of the Project was measured in terms of inputs, activities, outputs and
project purpose, all of which accord with the R/D, TSt and PDM.

4-2-2.Analysis on Evaluation Issues

(1) Ef¥ectiveness
Effectiveness was assessed by evaluating the exteat to which the Project has achisved outputs
and project purpose.

2y tmpact
Impact of the Project activities was identified as posilive and negative changes produced by the
Project directly and indirectty (including unexpected changes).

(3) Efficiency
Efficiency of the project implementation was analyzed focusing on the relationship between
outputs and inputs in terms of timing, quality and quantity, and on linkage with other
cooperation schemes of JICA and other organizations.

(4) Relevance
Relevance of the Project was reviewed as the validity of project purpose and overalt goal in
connection with the development policy of the Government of Malaysia and needs of the

beneficiaries.

(b) Sustainability
Sustainability of the Project will be forecasted in organizational, financial and technical aspects
by examining the extent to which the achievement of the Project will be sustained or expanded
after the assistance s completed.
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5. RESULTS OF EVALUATION
S-1. Accomplishment of Inputs

5-1-1 Cooperation by the Government of Japan
(1) Dispatch of Experts

(a) Long-term Expert

In accordance with the R/D, Team Leader and expests in the field of, Wood Propetiies,
Sawmilting and Machining, Drying, Wood lamination, Particleboard, Weod Improvement
and Coordinator were scheduled to be dispatched.  During the cooperation period, ten (10)
long-term experts in total were dispatched as planned. Experts in their respective fields
contributed to the excellent performance of the Project.

{b) Short-term Expert

In accordance with the R/D, short ferm experts were dispatched when the necessity
arose. During the cooperation period, twenty-two (22) short-term expets in total were
dispatched including two expert scheduled to be dispatched by the end of the Project.

(2) Provision of Machine and Equipment
The machinery and equipment purchased in Japan valued at about 490 million Japanese
Yen in total (planned by March 31, 1998) and those purchased in Malaysia valued at about
115,530 RM in total were provided.

(3) Training of Malaysian Personnel in Japan
During the cooperation period, nine {9) counterpart personnel were accepted in Japan as
trainees. They were able to improve their knowledge and techniques in Japan.  After
completing the training in Japan, all the trainees returned to their respective positions and
disseminated the knowledge and techniques acquired in Japan to the counterpart personnel
in the other fields, and to the persons concerned with the Project.

(4) Other Financial Support
For effective and smooth implementation of the Project, special measures have been taken
to supplement a portion of the local expenditures in accordance with the R/D.  These
measures include national and intemational seminars on forest products, publication of
research activities as well as cost for Japanese experts’ activities such as field survey, travel
allowance, office supplics, communications and others,
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§-1-2  Measures taken by the Government of Malaysia

(1) Provision of Land, Buildings, Facilities, and Samples
Necessary facililies as follows have been provided for the Project.
1) Land for project oftice and related facilities
2) Land for testing sites, provision of samples for testing
3) Buildings and facilitics for the project office, experts tooms, laboratorics,
administeative rooms and others

{2) Appointment of Counterpart and Other Personnel
During the cooperation period, thirteen (13) counterpart personnel including Project director
in the fields of project management, Wood Properties, Sawniilling and Machining, Drying,
Wood Lamination, Particleboard, Wood Improvement, and administrative personnel were
appointed at TRTTC. They have been sufficiently qualified in their respective fields and
contributed to the excellent performance of the Project.

(3) Allocation of Budget
On an average annualty four (4) million RM equivalent was allocated including salary of

connlerpart personnel and assistants and other operational cost for the Project at TRTTC.
5-2 Accomplishment of Achivities
5-2-1 Wood Properties

The project has been conducted anatomical studies on wood structure and basic properties
of dipterocarp and non-dipterocarp species in Sarawak. The project alse has been
conducted mechanical strength test on each species and the data have been compited and
analyzed for future reference in respect of timber quality and utilization. Following
activities has been implemented.. ' ' -

(1) Anatomical studies
- Optical and scanning electron microscopies and vasious sample preparation
methods for the study on the rew identification of Sarawak timbers. -
- Application of wood anatomical techniques to the studies on wood degradation
and wood adhesion mechanism.

- Wood identification system of dipterocarp and non-dipterocarp species.

Y



5-2-2

(2) Mechanical propertics
- Standardized measuring micthods and analysis of wood density and moisture
contents
- Analysis of the effects of deasity and moisture content on mechanical properties
- Standardized full-size mechanical testing of sawn timber
- Full-size bending strength testing and grading of 5 lesser-known timber species in
Sarawak
- Various non-destructive testing methods
- Relationship between full-size bending strength ron-destructive parameter
- Analysis of the data for mechanical grading
- Method of tensile strength testing will be transferred
(3) End-use classification
- Measuring methods and analysis of wood quality indices for end use
classification (basic density, green moisture content, water absorption)

- Density and moisture content mapping in 6 timber species in Sarawak
Sawmiling and Machining

‘The project has looked into the machining of refractory species.  Sawmiling techniques to
improve quality and yield have also been experienced. The project has also compile
operational guidetines for factory design, utilizing the data from the above experiments.
Following activities have been implemented.

(1) Sawmilling -
- Measuring methods and analysis of fundamental factors affecting quality of sawn
timber
- Log recovery studies in relation to various mill design
- Analysis of the production efliciency in 21 sawmills in Sarawak in relation to mill
layout, machinery selection, log dimensions, number of workers.
2) Timber Machining
- Measurement and analysis of cutting energy consumption of 3 timber species in
Sarawak -
- Study on the effective sawing time and surface finish using various sawtaoth
profiles _
and tipping materials will be conducted.

+%
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5-2-3 Drying

5-2-4

The project drew up effective drying schadules according to the properties of various
species.  The project has also been conducted studies on drying properties of Sarawak

species, and developed effective drying methods for refractory species.  Following
activitics have been implemented.

{1) Drying Schedules
- Quick drying test to evaluate drying defects and to predict a schedule on
established criteria on 9 timber species in Sarawak.
- Determination of optimum drying scheduie of 25 mm nominal thick timbers of 9
species in Sarawak.
{(2) Other Drying Method
- High radio frequency vacuum drying method for refractory species.
- Solar drying, high temperature drying and press drying.
(3) Drying Properties
- Outline of compilation of drying propesties such as shrinkage, drying defects,
discoloration, drying rate, efc.

- Determination of equilibrium moistute content of dried timber under different
conditions.

Wood Lamination

The project has laid down manufacturing techniques and quality evaluation method for
wood lamination through compilation of experimental data on glueability of Sarawak

timber species.  Following actlivities have been implemented.

(1) Gluing Techniques
- Evaluation method of gluability of Sarawak timbers
- Evaluation method of folmaldehyde issue in wood based panels
(2) Wood Lamination Techniques
- Evaluation of factors affecting performance of laminated wood such as moisture
content, surface roughness, strength variation of lamina

- Finger joint techniques and analysis of factors affecting on the performance of
joint efficiency.

AL



(3) Mechanical Propecties and Durability
- Determination of strength value of laminated wood
- Manufacture of 6 m span gluelaminated timbers
- Methods to monilor the motion and deterioration of glue laminated timber by
accelerating method.
- Qutdoor exposure test of test pieces of glued laminated timber. (in progress)

8£-2-5 Particleboard

The project has looked inte particle production, gluing, hot pressing, etc. for particteboard
manufacture. Basic data on various properfies have been compiled for quality
gvaluation.

Following activities have been implemented.

(1) Manufacturing Technigues
- Particle preparation and particleboard manufacturing techniques for lesser-

known and plantation grown species in Sarawak
- Manufacturing techniques of various types of particleboard
(2) Testing and Evaluation of Particleboard
- Evaluation of variation of board and particle properties

52-6 Wood Improvement

The project has been conducted on preservative treabment techniques, coaling techniques
and efficient evaluation methods. The treatment of sefractory specics has been received
special attention.

(1) Improvement of Preservative Penetration
;_ ~ Improvement of preservation penetration of 15 timber species in Sarawak by
incising treatment techniques
-  Determiration of the effectiveness of oscilfation pressure method on |1 timber
- species in Sarawak
(2) Durability Evaluation
- Graveyard test method
- Morphological studies on the decay and CCA distribution in CCA impregrated
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1)

@

keruing tiniber
(3) Coating Technology
- Technology transfer of coating and finishing
- Development of weathering tests in the tropics. (in progress)

Accomiplishment of Outputs
Improvement of research environment at TRTTC

Effective use of equipment

Almost all equipment introduced have been used effectively and maintained well in course
of the project. Some maintenance skills have also been transferred as much as possible
for the efficient utilization. Some other equipment, such as a soxleht extractor which is
just set up and a tensile strength testing machine, are scheduled to be set up. But the
studies using these equipment are scheduled.

By the use of the data obtained through the effective use of equipment, many research/
technical reports have been published and considerable number of reports are under
preparation.

Feasible research fields

It is considered to be feasible for TRTTC to cammy out research studies in all of 6 fields
designed in the project as is expectable on the research activities transferred in the past 4
and two third years and also on the outputs of the project.

5-3-2  Transferred fundamental research techniques

Research techniques required to obtain the basic information for the data-base for the end-
use classification of Sarawak timbers including not only major timber species of
Dipterocarpaceae and non-Dipterocarpaceae species but also lesser-known and plantation
grown species have be¢n transferred fo local counterparts through the implementation of
the activities. Principles and theories necessary for development and improvement of
wood processing techniques have also been transferred. o

The followings are being conducted within the term of the projoct;}techniques of the
evaluation of various tooth profile and various saw footh tipping materials, effect of

ix
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extractives on coaling, 1echniques of weathering test.

Data of wood quality and wood processing properties of Sarawak timbers.

Major data obtained through the implementation of the project are made a public through
the presentations and the printed materials at academic miectings and seminars as follows.

Wood propedics
(1) Anatomical studics
- One pait of an intemational book
- Two scientific repouts at international academic meetings
- Six seminar reports
(2) Mechanical propertics
- Eleven academic/technical/seminar reports
- As a result of the tests carried out by TRTTC on static bending and compression -
test of plywood requested, the requesting company has been authorized as the first
JAS (Japan agricultural standard) structural plywood factory.

g i { Machiai
(1) Sawmilling

- One technical report

- One seminas report
(2) Timber Machining

- Data of sawing properties of the threg Sarawak timbers. (unpublished)

Drying
(1) Drying schedules
- One technical report in TRTTC Technical Report
- Two seminar reports
- Two training courses
{2) Other Drying Methods
- . One seminar report
{3) Drying Properties . )
- Data of drying properties such as shrinkage, drying defects, discoloration has been
- obtained and compiled through the implementation of the study on the kiln drying
schedules and other drying methods.

HE
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Wood Lamination
(1) Gluing Techniques
- Five serinar reports
(2) Wood Lamination Techniques
- Full-size glued laminated timbers have been manufactured with alan batu laminag
and the fabrication of a 36 m single span bridge with the glue-taminated timber is
in the final stage.
{3) Mechanical Properties and Durability
- One technical report at an international academic meeting
- Two seminar reports

Padicleboard
- Two technical reports at international academic meetings
- Four seminar reports

Wood lmproyement
{1} Improvement of Preservation Penetration
- One technical regort in TRTTC Technical Report
- Thice seminar reporis
(2) Durability Evaluation
- Long term grave-yard test of eleven Sarawak timber species has been set up at two
siles. '
(3) Coating Technology
- Ong seminar report
- The technical transfer in this field is now on-going and the valuable data has been
compiled.

Improvement of research abilities of researchers

(1) Rescarch projects on wood quality and properties of boards cut from small-diameter
keruing logs that may affect on processing have been organized by TRTTC in several
research fields of the projects for the effective utilization on requcst of Sarawak timber
industry. ] ‘

(2) Seminars were organized twice by TRTTC with the suppoit of STA and JICA in
the latter stage of the Project. '
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(3) Scicatific and techaical reports achieved in the Project were presented at national and
intemational scientific meetings.

54 Achievement of Project Purpose

The project purpose, i.e. “ TRTTC acquires capabilities to do research on effective and
efficient utilization of timber”, has been achieved for the most part and will be completed through
successful implementation of the stiputated activities by TSI as scheduled, owing to an efficient
project management and effective technical cooperation between JICA experis and counterparts.
In addition to the essential basic techniques, TRTTC has also acquired basic facililics and equipment
for continzous research of effective and efficient utitization of timber, upon completion of the
Project.

Scope of the technical transfer to TRTTC is focused on the fundamental methods and
techniques for effective and efficient utilization of timber.  Thus, since the project period is limited
to five years, some applied techniques which will be achieved in the near future requested from
timber industry can net be fully acquired by the end of the Project. In addition, those applied fields
of efticient and effective utilization of timber remain as futwre important subject for technical
development.

6. ANALYSIS ON EYALUATION ISSUES
6-1 Effectiveness

As reviewed in the previous chapter, the project purpose is expected to be achieved mostly as
planned. Principles and theorics necessary for development and improvement of wood processing
techniques have also been transferred.  In addition, research abilities of rescarchers at TRTTC are
greatly improved judging from the following facts:

(1) Research projects on wood quality and propettis of boards cut from small-diameter
kemuing logs that may affect o processing have been organized by TRTTC in several
* research fields of the projects for the effective utilization on request of Sarawak timber
industry. - - _
(2) Seminars were organized twice by TRTTC with the support of STA and JICA in
the latter stage of the Project. S
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(3) Scientific and technical reponts achieved in the Project were presented at national and
international scientific meetings.

6-2 Impact

Direct Impact:

TRTTC researcher acquired basic techniques from JICA experts through a cooperation of the
Project. They have already acquired abilities to implement research projects for themselves or to
implement joint researches in other fields after the tenmination of the Project.  In addition, they also
acquired abilities to make a presentation of research results on the seminar by themselves.

Timber industry stasts to pay attention to the new techniques developed by the Project. In
addition, TRTTC has already been requested a mechanical strength test of plywood from timber
industry.  Judging from this situation, TRTTC are assumed to be recognized a trustworthy research
institution from timnber indusiry and also the research results of the Project are disseminating
gradually.

- The amount of logging in both permanent forest estates (PFE) and other non-PFE areas in
Sarawak has reduced from 18.8 miltion cubic meter in 1992 to 16.1 million cubic meter in 1995
according to statistics available from Forest Department.

Recovery rate in the timber industry of Sarawak is expected to improve greatly as a result of
the Project.  Effective utilization of timber contributes to the reduction of amoust of logging and
sustainable resource management.

The research of more effective utilization of a timber resources also contributes to the
reduction of logging and hence lead to sustainable resource management.

6-3 Efficiency

Overall efficiency of the Project has been good enough; and the progress was nearly as
scheduled.  Quality and guantity of input from both countries were adequate for the most part,
while ther¢ was some delays in the timing of certain inputs, e g. coating equipment. "

Technical transfer in the field of wood tamination and coating techniques to the counterpart
has been achieved though the human resources ailocated to these fields are particularly limited.
This successful transfer is attributed to an effort of counterpart and JICA expert.

1t was crucial for the successful implementation of the Project that intensive efforts were made
by TRTIC to secure land and facifities on time. '



Partly due to the difference of the culture, there was some communication gap between the
JICA expetts and counterpaits.  For the same reason, day-to-day communication on detailed
technical issues was not always easy. Nevertheless, cooperation between experts and counterparts
has been conducted satisfactory based on good human relation on the whole.

Alt equipment introduced have been used eflectively and have been maintained in good
condition. Most of the equipment provided was necessary for the effective implementation of the
Project.

In spite of heavy and wide work load to the counterparts who have to share duties involved in
project activities, the Project was implemented efficiently owing to the great efforis by the JICA
expeiis and the counterparts.

6-4 Relevance

At the time of commencement of the Project, effective wood utilization was regarded as an
important issue for the sustainable forest management in Sarawak, and need for transfer of basic
technology for effective and efficient utitization of timber was strongly recognized by policy makers
as well as by timber industries. And this sitvation in Sarawak state does not change. In these
respects, the super goal, overall goal and the purpose of the Project was quite relevant for the initial
slage of introducing the effective and efficient utilization of timber for the purpose of sustainable
forest management.

‘the action plan for the Project was well elaborated and clearly documented from the
beginning. Construction of glue Jaminated timber bridge was added for the project purpose during
the second joint committes meeting though it is difficult to be a research theme, However, this
additional research activilics never decreased the effectiveness of the Project in terms of applied

techniques.

6-5 Sustainability

Institutional aspect:

Current policy of the Sarawak state government shows a strong support to the project purpose.
Financial revenue in Sarawak mainly comprises timber industry.  Sustainable utilization of forest
rescurces based on the developing policy and development of timber industry are essential
conditions in order to maintain the revenue. TRTTC is making a research to implement a
development policy of state govemment. Thus, TRTTC should conlinue to be supported by the
state government of Sarawak. Action plan of TRTTC after the termination of the Project is not
available to the evaluation team, but TRTTC should have the subject of sustainable forest
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managenient,
Project purpose, “Effective Wood Utlization”, is essential factor for the sustainable forest
management. Therefore the project purpose, “Eftective Wood Utilization”, will be established and
the possibility of sustainable development of TRTTC is high.

Financial aspect:

Operating budget of TRTTC comes from state government and project budget comes from
federal government.  Sufficient budget is currenily allocated for TRTTC. Malaysia government
purchased some equipment for themselves during the project implementation. Cusrent budget is
expected 1o remain afler the termination of the Project. Therefore, the possibility of sustainable
development in terms of financial aspect is also high.

Technical aspect:

Technology transfer bas already come to stay at TRTTC. TRTTC has an idea about each

field in the Project as follows:

(D Dispatch of researchers to overseas taboratory

@ Invitation of foreign scientists

@ Holding research seminars

In addition, each counterpart acquired an ability of proposing  new research projects and making a
presentation of research results on seminar for themselves. Their abilities will be developed
furthermore.

Equipment and niachine provided by the Project are assumed to be more or less sufficient
for continuing research activities even after the termination of the Project. TRTTC has also
acquired basic techniques sufficient for meeting the demand from Sarawak timber industry. Even
if the timber industyy requested TRTTC to make a progress of research for the purpose of wood
utilization and the necessily of strengthening about the human resources at TRTTC might happen,
the sustainability of technical aspect is almost achieved.

7. CONCLUSION AND RECOMMENDATIONS

7-1 Conclusion

Most of the project activities were implemented according to TS1 and annual plan of operation,
and following outputs were made. ' '

Research enviconment at TRTTC is improved. Equipment and machine necessary for
research are fully provided and have been used effectively and maintained well.



Fundamental research techniques are transferred.  Research techniques required to obtain the
basic information for the data-base for the end-use classification of Sarawak timbers including not
only major timber species of Dipterocarpaceae and non-dipterocarp species but also lesser-known
and plantation grown species have been transferred to counterparts through the implementation of
the activities. Research abilities of researchers are improved. Research projects on wood quality
and properties of boards cut from small-diameter kerving logs that may aflect o processing have
been organized by TRTTC in several research fields of the projects for the effective utilization on
request of Sarawak timber industry.  Seminars were organized twice by TRTTC.

Therefore, original project purpose is considered to have been achieved for the most parnt.
) 7-2  Recommendations

TRTTC has acquired the fundamental research abilities through the cooperation period.
Thus, it is necessary to iroplement a research plan independently by successive fundamental
research activities as well as to secure enough budget and strengthen human resources at
TRTTC. Based on the evaluation, following recommendations were made.

1. Research projects and/or tests implemented in TRTTC should be operated systematically on
common materials/specimens from the same source with scientific value in order to standardize
the data obtained.

2. Established a communication network to get appropriate advises on planning of research
projects and on the selection of methods required in the implementation should be very
effective to help the feasibility of YTRTTC in the research/testing ability.

3. Mt is recommended that a list of the supplier for specialized equipment be drawn up TRTTC so
that they can get contact when needed.

4. Discussion within TRTTC, among researchers in diffecent fields and also between a research
director and researchers/research assistants in charge of the implementation is one of the
essential factors for feasible research activities of TRTTC as a research institute in future.

5. Itis expecied by wood industry to disseminate the improved techniques.  Therefore, after the
termination of the Project, suitable efforts shall be made to disseminate the results of research
projects lo timber industry in order to attain the overall goal of the project.  For example,
Publication list of the TRTTC should be distributed.

6. In order to develop the results of research projects and to meet the requests from the timber
industry, the library in TRTTC should be further improved.
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Networking shoula be established to get advanced infonmation and to exchange opinions with
international research institutions,

The Joint Evaluation ‘T'eam is suggesting that both govermiments consider the possibility of
after-care cooperation.  Therefore, it is admirable for TRTTC to draw up and to implement a
long-tenm action plan after the tennination of the Project. After the implementation of the
action plan in several years, in response to the request of TRTTC, it is expected to consider the
after-care cooperation based on the post-project monitoring and proposal from the Government
of Malaysia. In order to implement the above-mentioned post-project monitoring propesly,
TRTTC is requested to submit annual reports to JICA Malaysia office.
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