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 FOREWORD

The project entitled “Improving utilization and value adding of plantation 
timbers from sustainable sources in Malaysia”, Project No. PD 306/04 (1), 
was jointly executed by the Forest Research Institute Malaysia (FRIM), the 
Sarawak Forestry Corporation through the Timber Research and Technical 
Training Centre (TRTTC), and the Forest Research Centre (FRC), Sabah. I 
am glad to note that the project has been successfully carried out over a period 
of four years inclusive of an approved extension of two six-month periods.

I am grateful to ITTO, especially the Japanese Government, for providing 
the funding needed for the project, and extend my sincere thanks to the 
Forestry and Forest Products Institute (FFPRI), Tsukuba, Japan, for providing 
guidance, advice and training for the Malaysian scientists during the course 
of the project.

I am confident that the harmonized testing methods developed will be 
adopted by the international communities in the testing of their respective 
forest plantation species. In addition, the technical data generated on Acacia 
mangium, Shorea macrophylla and Tectona grandis will be useful to the 
industry as these species are the future sources of timber which will be 
managed in a sustainable manner once proven to be technically as well as 
economically viable.

Finally, I wish to congratulate the National Project Director, Regional 
Managers, and all the team members, especially the Project Secretary, for 
carrying out the project successfully. 

___________________________
(Dato’ Dr Abd. Latif Mohmod)
Director General
Forest Research Institute Malaysia (FRIM) 
52109 Kepong 
Selangor Darul Ehsan
Malaysia





EXECUTIVE SUMMARY

The establishment of forest plantations in Malaysia, as in many other nations, 
is regarded as one of most effective means to counter the anticipated 
shortfall in log supply faced by the industry, apart from mitigating pressure 
on the harvesting of logs from the natural forests in line with sustainable 
forest management practices. The project “Improving utilization and value 
adding of plantation timbers from sustainable sources in Malaysia”, Serial 
No. PD 306/04 (I), was a collaborative research effort in this direction. It was 
undertaken by the Forest Research Institute Malaysia (FRIM) as the leading 
agency, and the Timber Research & Technical Training Centre (TRTTC), 
Sarawak, and the Forest Research Centre (FRC), Sabah, as collaborative 
partners. The Forestry and Forest Products Research Institute (FFPRI), 
Japan, the international collaborator of the project, provided technical training 
and guidance to the project members throughout the period. 

The project started on 15 August 2006 with an original duration of 36 
months and later, an extension of two six-month periods without extra funding 
was endorsed by ITTO. The first six-month extension was conducted at the 
request of the project while the second six-month extension was proposed 
by the Project Steering Committee (PSC) at its final meeting in order to 
cover new scope such as pre-drying treatment of Acacia mangium and 
additional publications on the individual species tested. The timber species 
used in the project were A. mangium from Peninsular Malaysia, engkabang 
jantong (Shorea macrophylla) from Sarawak, and teak (Tectona grandis) from 
Sabah. 

The initial phase of project identification witnessed an unclear picture 
about the commercial potential of large-scale forest plantations available in 
Malaysia then, especially in terms of their economic viability. Although data 
of some selected species were available, there was little scientific basis for 
making any comparison as they were established by different means. During 
the course of project implementation, various policies and programmes were 
also introduced both by the government and non-governmental organizations 
(NGOs), reiterating the importance of plantation forestry to the environment 
and social economy of the country. With the successful preparation of the 
harmonized methods of testing for plantation timbers, which is the major 
output of this project, coupled with successful dissemination of the findings and 
follow-up activities, a strong scientific foundation could then be established for 
the development of a more technologically and economically viable business 
model for the forest plantation industry in the future. 

With the aim of providing a better foundation for promoting sustainable 
supply of raw material to the wood-based industries in the near future, two 
specific objectives were identified. They were: Objective 1—To produce 
technical data on wood characteristics of selected plantation-grown species 
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from Malaysia based on the harmonized set of procedures developed; and 
Objective 2—To develop suitable techniques for the production of value-added 
timber products from the existing plantations and its technology transfer. The 
implementation strategy which involved all the agencies and FFPRI and four 
levels of meetings and consultations also brought about positive outcomes 
except that slight technical hiccups encountered caused some delay which 
led to the eventual first six-month project extension.

As clarified in a number of PSC meetings, the weightage of Objective 1 
to Objective 2 was about 8:2, as the focus was to produce and try out the 
unified testing methodologies for plantation-grown species from the tropical 
region. In terms of realized performance, most of it was carried out as planned. 
There were a few exceptions, for instance, in the development of effective 
treatment methods against fungal and termite attacks, the scope of which was 
found to be too broad and ambitious, hence modified to a more sensible and 
achievable one. Some activities under Objective 2 were also adjusted after 
consultation with relevant industry players since full-scale production was not 
possible. A few new activities were also executed as recommended at the 
final PSC meeting, namely dialogues with stakeholders in Sabah, Sarawak 
and Peninsular Malaysia, which were suggested to gather their views on 
the project output, and additional tests on improved drying technique for A. 
mangium. In addition, with the availability of relevant technical data, two books, 
i.e. on A. mangium and S. macrophylla respectively, and one technical report 
on Tectona grandis, were requested for publication. For these the second six-
month project extension was called for.             

The participation of target beneficiaries saw the cooperation of the 
project members with the stakeholders/ industries such as in the supply 
of plantation logs for the studies and participation at the seminar and 
workshop and the provision of manufacturing / processing plant facilities, 
materials, as well as manpower and technical know-how in Peninsular 
Malaysia, Sabah and Sarawak. Due to the interest generated during the 
project implementation, the closing seminar-cum-workshop organized in 
Kuala Lumpur in March 2010 attracted a crowd of 150 participants. They 
included active industry players, academicians, plantation owners, trade 
association representatives, consultants, scientists, government agencies 
and students. Participants from ITTO member countries, namely China, 
Papua New Guinea, Myanmar, Thailand, the Philippines, Indonesia, India 
and Japan, were also present. Apart from papers on the methodologies 
developed and their application on selected plantation species, selected 
technologies were also highlighted. Useful feedback on the need to improve 
the quality and utilization of A. mangium were collected. 

On the expectation of project sustainability, most participants of the end-
of-project seminar from ITTO members countries expressed their willingness 
to look into and adopt the harmonized testing methods developed, fully or 
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partially, as and where applicable. Stakeholders (during dialogue sessions) 
also expressed their willingness to work with members of the project in 
tackling problems such as wet pockets in and non-uniformity of colour of 
A. mangium. The prospect for further cooperation in research, particularly 
among scientists in Peninsular Malaysia, Sarawak and Sabah, is expected 
to be very much promising after the project. With the experience gathered, 
Malaysia is also in a better position to provide guidance to other tropical 
countries on the evaluation of timber properties from their forest plantations. 
Encouragement was also shown by the support of the Japanese collaborators 
for extension to continue investigations into drying problems encountered for 
fast-growing species.

Numerous lessons were learnt throughout the project. It was noted that 
for a greater impact, A. mangium alone should have been investigated in all 
regions instead of one different species for each region. Extensive comparisons 
would then be possible. In the project implementation, critical path analysis 
should have been carried out and when necessary, inter-regional cooperation 
should have been fully exercised to minimize any possible shortfall. This was, 
to a little extent, applied during the project execution whereby assistance 
was sought when one region fell short of expertise, facility, manpower and 
so forth. More frequent PSC meetings every year involving mainly the local 
representatives should have been conducted for more effective monitoring. 
However, at least one of them should include foreign members from ITTO 
office and donor country(ies), as requested by ITTO guideline. Similarly, more 
frequent meetings among members of the Technical Working Committee 
would have facilitated updating of technical progress and exchange of views 
particularly in addressing any technical obstacles faced, which could then be 
brought up to a higher level for further decision. More funds could be set aside 
for this purpose. Effective monitoring is pivotal in prevent any unnecessary 
delay. 

It should be pointed out that the implementation of the project is interpreted 
as a reassurance from the Malaysian Government of the significance of 
forest plantation industry to the national economy. With the development of 
a harmonized set of testing methodologies, it is now possible to establish 
the effects of various parameters on a more scientific basis. Comparisons 
between technical results obtained from different centres, countries or regions 
are also made possible. All these will facilitate more professional judgement 
to pave the way for the development of a more commercially viable plantation 
industry in the future. 
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1  PROJECT IDENTIFICATION 

Context1.1  

The establishment of forest plantations in Malaysia, as in many other nations, 
is regarded as one of the most effective means to counter the anticipated 
shortfall in log supply faced by the industry, apart from mitigating pressure 
on the harvesting of logs from the natural forests in line with sustainable 
forest management practices.

In Malaysia, since the Compensatory Forest Plantation Project on the 
establishment of forest plantations was carried out in the 1980s involving 
primarily Acacia mangium  in a number of states in the Peninsular Malaysia, 
more recent studies on plantation projects have been conducted including 
“Market prospects of fast-growing timber plantation species in Peninsular 
Malaysia” by the Japanese International Cooperation Agency (JICA), in 
collaboration with the Forestry Department of Peninsula Malaysia, the Perak 
Forestry Department and the Forest Research Institute Malaysia (FRIM) 
in 2002, and the “Study on forest plantation development in Peninsular 
Malaysia” by the Malaysian Timber Council (MTC) in 2003. Similar projects 
have also been executed lately in the state of Sarawak such as the one 
where large tracts of land measuring in excess of 1.5 million hectares were 
identified as suitable for tree plantations in a study entitled “Planting high 
quality indigenous species in Sarawak – what and where”.  In view of the 
significance of plantation forestry to the economy, the state of Sabah has 
also embarked on the planting of A. mangium and other species since the 
early 1990s. 

On the other hand, although the species planted are generally fast 
growing, it is unclear about their commercial potential as plantation-grown 
species upon maturity, and how maturity would affect their end-uses and 
economic viability. Planted A. mangium has been a major source of raw 
material for the pulp and paper industry in Sabah since the early 1990s. 
Over 90,000 hectares of plantation forests have been established in the 
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state as of 1997, but lately the move has been towards more solid wood 
utilization because of its better financial return. However, further boost in 
economic return for the plantation species is expected if the wood properties 
associated with the development of higher end-products, for instance, 
according to the harmonized set of testing techniques proposed in this 
project, could be established and applied accordingly. 

During the course of this project implementation, a number of programmes 
and policy have been introduced, underscoring the significant role played 
by the forest plantation sector. Noteworthy of mention is the formulation of 
the National Timber Industries Policy (NATIP) by the Ministry of Plantation 
Industry and Commodities (MPIC) in which the shortage of timber supplies 
is reaffirmed and more aggressive planting efforts are spelt out. All these 
point to the national aspiration for the wood-based industries to move further 
downstream to attain the 60:40 ratio in terms of revenue derived from export 
for secondary as against primary activities from the current ratio of 40:60. 
The total export quantum is also targeted to hit RM56 billion per annum by 
2020 from the current figure in the region of RM20 billion  In Sarawak, a total 
of more than 200,000 hectares has been planted so far while the target set 
for 2020 is not less than two million hectares.

Among the non-governmental organizations (NGOs), some positive 
programmes have also been introduced. Chief among these is the 
introduction of the green building index (GBI) on building construction by the 
Malaysian Institute of Architects. The index is Malaysia’s industry recognized 
green rating tool for buildings which aims to promote sustainability in the 
built environment and raise awareness among parties involved about 
environmental issues and our responsibility for the future generations. The 
tool provides an opportunity for developers and building owners to design 
and construct green, sustainable buildings that can provide energy savings, 
water savings, a healthier indoor environment and better connectivity to public 
transport and the adoption of recycling and greenery for their projects and 
reducing our impact on the environment. The use of sustainably managed 
timber resources is also acknowledged. 
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The imposition of eco-labelling requirement by advanced nations such 
as of carbon footprint has also affected the local industries. One typical 
example is the specification of carbon-footprint label for plywood produced 
in Malaysia by Japanese buyers recently. It is understood that the industry is 
taking relevant steps to accommodate such requirement at the moment.   

Economic aspects

In terms of economics, the project has managed to lay a stronger scientific 
foundation on the validity of wood properties derived from the plantation 
species under study before positive actions could be taken to address 
any pertinent technical weaknesses. All these are essential before higher 
quality and commercially workable solutions could be worked out. Some 
of these 'weaknesses' were also raised during the project-ending seminar 
and workshop held and with the data in hand, more systematic technical 
approach could then be planned, albeit out of the current project scope. 

It was evidenced that with the completion of the project, the harmonized 
set of methodologies developed could then be used to associate the species 
or clones, age groups as well as different silvicultural parameters introduced 
with the quality of materials derived. Professional judgement leading to 
optimum economic return could then be made. 

Environmental aspects

With the erratic climatic conditions in many parts of the globe nowadays, 
attention has been given to all possible means to mitigate the effect of 
climatic distortions as well as reduce the root causes of global warming. In 
this regard, sustainable plantation forestry is considered one of the most 
effective means to remove CO2 from the atmosphere, hence should be 
promoted. Nevertheless, a successful forest plantation industry relies heavily 
on its economic viability. This project, which provides a systematic account of 
the wood properties pertinent to these resources together with subsequent 
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trouble-shooting and corrective measures, will promote production efficiency 
and value adding of products developed, which in turn will lead to enhanced 
economic viability as mentioned above. It this regard, it must be pointed 
out that during the regional dialogues held after the project-ending seminar, 
special technical areas requiring special attention were raised and the need 
to associate future products with their carbon emission potential such as 
carbon footprint was also implied. All these concerns, once well attended to, 
will help elevate the current environmental status. In addition, a sustainable 
Malaysian forest industry will in turn facilitate setting aside of larger tracts 
of natural forests for purposes of conservation, biodiversity protection and 
even ecotourism. 

Social aspects

Again, the successful implementation of the project plus the follow-up 
measures will facilitate establishment of a viable plantation forest industry in 
the country. It will provide employment opportunities besides being pivotal 
in helping the government to mitigate a number of related social issues such 
as phasing out of shifting cultivation, consolidating settlements for better 
health and education services and economic use of Native Customary 
Rights (NCR) land in Sarawak, for instance. 

1.2  Origin and Problem 

During project formulation, it was pointed out that for ultimate success in 
the implementation of plantation projects, which is an integral part of the 
overall strategy for total forestry management in the country, the weak links 
lie in both technical and economic utilization of the resources, which require 
further enhancement to improve their viability. This has to be carried out in 
parallel with other forestry activities currently drawn out and implemented 
by the government agencies and private sectors in the country. The issue of 
inconsistent test results due to the lack of harmonized testing methodologies 
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employed, especially from plantation stocks that are juvenile in nature, was 
also raised. 

 With the successful preparation of the unified method of testing 
for plantation timbers, which is the major output of this project, provided 
successful dissemination and follow-up recommendations are achieved, 
most of the concerns stated above could be addressed. Needless to say, the 
extension effort should not stop at the project completion but be continued 
by all parties concerned. 
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2  PROJECT OBJECTIVES AND IMPLEMENTATION 
STRATEGY 

2.1  Project Rationale 

In a nutshell, problems impeding the development and growth of Malaysian 
forest plantations, which also affect the sustainable supply of raw material 
to the wood-based industries particularly the furniture sector, could be 
attributed to the following two key factors:

• lack of understanding of the essential properties affecting proper end-
uses of plantation species; and

• unfavourable economic return from plantation-grown resources.

2.2  Objectives and Strategy 

Based on the key problems identified and their causes as summarized 
above, the objectives of the project were: 

Development objective

To improve end-uses and value adding of Malaysian forest plantation 
resources through systematic evaluation of their basic physical and 
mechanical properties in order to contribute to the development of sustainable 
wood-based industries. 

Specific objectives 

The two specific objectives were: 



Objective 1: To produce technical data on wood characteristics of selected 
plantation-grown species from Malaysia based on the harmonized set of 
procedures developed; and

Objective 2: To develop suitable techniques for the production of value-added 
timber products from the existing plantations and its technology transfer.

Implementation strategy 

The approach used in the project employed a multi-disciplinary group of 
local and foreign experts, agencies, and stakeholders directly and indirectly 
involved in the project execution. Briefly, it is described as follows:

(i) FRIM acted as the national coordinating agency besides carrying out 
necessary tests and product development on the plantation species 
identified for Peninsular Malaysia. It also coordinated discussions on 
the harmonization of test methods and selected extension activities. 
A National Project Director and a Regional Programme Manager were 
appointed by FRIM. 

(ii) TRTTC of the SFD acted as the regional collaborating agency for the 
state of Sarawak. It coordinated and conducted necessary activities in 
the state, in collaboration with other collaborating partners of the project.  
A Regional Project Manager and a Regional Programme Manager were 
appointed by TRTTC.  

(iii) FRC of the Forest Department of Sabah acted as the regional collaborating 
agency for the state of Sabah. It coordinated and conducted necessary 
activities in the state, in collaboration with other collaborating partners of 
the project. As it was involved in a limited scope of study, only a Regional 
Project Manager was appointed by FRC.
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(iv) International consultants from the FFPRI, Japan, assisted in the review 
and formulation of methods and development of the project. These 
consultants were dispatched in view of their expertise and experience 
in their fields. Many of the members of FFPRI had been dispatched as 
JICA experts either to FRIM and/ or TRTTC many years ago.

(v) To acquire the latest testing techniques related to the project, some 
members of the Malaysian team were exposed to new techniques at 
FFPRI.  

 
During the course of project implementation, four levels of meetings were 
held on a regular basis, in order to strategize, advise as well as to monitor 
and address any challenges encountered. They were:

(a) Project Steering Committee (PSC) meeting—Chaired by the Director 
General of FRIM and attended by major stakeholders including 
representatives from the industry's associations, government agencies, 
ITTO, the donor nation and National Project Director. It was held at 
least once a year mainly to monitor and advise on the physical and 
financial progress of the project. In Year 3, two ad hoc PSC meetings 
were arranged to ensure satisfactory progress was achieved before the 
project-ending seminar.

(b) Technical Working Committee (TWC) meeting—Chaired by the National 
Project Director and attended by representative stakeholders, Regional 
Project and Programme Managers and FFPRI. It was held at least once 
a year mainly to monitor and advice on the technical progress of the 
project. It also acted as preparatory to the PSC meeting held since it was 
often held right before the latter.

(c)  Regional Managers Meeting (RMM)—Chaired by the National Project 
Director and attended by Regional Project and Programme Managers. 
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It was held on average twice a year mainly to monitor the progress of 
the project, plan for future activities and address relevant challenges 
encountered.

(d)  Malaysian Working Committee (MWC) meeting—Chaired by the National 
Project Director and attended by all members of the project team. It was 
held mainly to brief members on the latest progress as well as work 
on specific tasks such as progress reports, manual preparation and so 
forth. 

2.3  Assumptions and Risks 

One assumption made regarding the Development Objective was “continuous 
government policies to support plantation forestry”. This assumption held 
true during the project duration as the government, particularly the relevant 
ministries, MPIC and NRE, recognized plantation forestry as the main source 
of timber supply to complement the current shortage in the local scene. 
Some new policies and programmes were also introduced during the project 
implementation, which reaffirmed the support of the government. 

For Specific Objective 1, which aimed at preparing a set of harmonized 
testing procedures as well as the production of relevant technical data, 
the assumptions made were “availability of several testing methods 
for comparison and adoption” and “all tests are carried out according to 
schedule”. In general, a large number of international standards were 
available except for sawmilling, veneering and slicing. The challenges 
were, however, surmounted with the collective effort from team members 
and FFPRI. On the other hand, test schedules were affected by some 
unforeseen circumstances in Peninsular Malaysia and these led to a slight 
delay of about six months to the project.

For Specific Objective 2, which covered development of suitable 
techniques for the production of value-added timber products from the 
existing plantations and to transfer technology, the assumption on the 
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availability of testing materials was valid especially that the materials were 
to be purchased from local concessionaires/ licensees and delay could 
be caused by commercial reasons. The assumption on the lack of trained 
personnel was also valid since some of the techniques involved were new 
to other implementing agencies. This was, however, taken care of via the 
collaborative effort between the agencies involved. The delay of some tests 
due to some technicalities also affected the smooth flow of the project.
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3  PROJECT PERFORMANCE 

3.1 Specific Objectives

There was no change to the specific objectives outlined during project 
formulation.

3.2 Planned vs Realized Performances 

Table 1 shows the planned and realized performances of the project; the 
original and redefined Outputs and Activities are also indicated. In general, 
slight amendments were made where deemed necessary.

3.3  Project Duration 

The project commenced on 15 August 2006 for an original duration of 36 
months. A one-year extension without additional funds was granted by ITTO 
in August 2009 upon application partly to accommodate a few additional 
activities as endorsed by the PSC meeting held in March 2010. With the 
extension, all project activities were to be completed before the third quarter 
of the fourth year. 

3.4  Project Budget 

From the total amount of budget approved ITTO's contribution of US$499,867 
was disbursed to FRIM in six instalments. The funds were planned to be 
paid for Project Personnel (16.15%), Sub-contracts (0.0%), Duty Travel 
(23.64%), Capital items (1.15%), Consumable Items (33.11%), Miscellaneous 
Expenditures (12.75%) and ITTO Management Cost (13.21%). 

The final financial auditing would commence in September 2010 
and the Final Audit Report was scheduled for submission to ITTO before 
November 2010. 
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Table 1   Planned vs realized performances 

Planned performance Realized performance
( % )

Remarks

Activity 1.1.1: Evaluation of methods 
for preparation of sample logs.

Sampling• 100

Activity 1.1.2: Assessment of methods 
for determination of physical and 
mechanical properties

Physical and mechanical• 
Anatomical and quality study• 

100
100

Activity 1.1.3: Testing methodologies for 
assessment of processing properties:

Sawing and cutting• 
Durability studies (Preservation and • 
mycology)
Peeling and slicing• 
Drying• 
Finger jointing and lamination• 

100
100

100
100
100

Activity 1.1.4: Method of assessment 
on chemical properties of wood and 
tannin and sugars in bark:

Chemical properties of wood• 100

Activity 1.2.1: (original)
Training of counterparts on new testing 
techniques in Japan

100 18 scientists were 
dispatched to Japan 
instead of the original 9 
without additional cost 
incurred. PSC meeting 
endorsement was 
obtained. 

Activity 1.3.1 (original)
Acquisition of logs/ materials

Acacia mangium•	
Tectona grandis•	
Shorea macrophylla•	

   
100
100
100

Activity 1.3.2 (original)
Assessment of physical and wood 
anatomical properties

Acacia mangium •	
Tectona grandis•	
Shorea macrophylla•	

100
100
100
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Planned performance Realized performance
( % )

Remarks

Activity 1.3.3 (original)
Assessment of mechanical properties 

Acacia mangium •	
Tectona grandis•	
Shorea macrophylla•	

100
100
100

Activity 1.4.1 (original)
Assessment of sawing and machining 
properties

Sawing yield test• 
Acacia mangium- 
Shorea macrophylla- 

Sawing properties test• 
Acacia mangium- 
Shorea macrophylla- 

Wood machining test• 
Acacia mangium- 
Shorea macrophylla- 

100
100

100
100

100
100

Activity 1.4.2 (original)
Assessment of veneering properties

Acacia mangium •	
Shorea macrophylla•	

100
100

Activity 1.4.3 (original)
Optimization of conventional kiln 
drying schedule 

Acacia mangium •	
Shorea macrophylla•	

100
100

Activity 1.4.4 (original) 
Assessment of finger-jointing 
properties, bonding properties and 
gluability

Acacia mangium•	
Shorea macrophylla•	

100
100

Activity 1.5.1 (original)
Assessment of accelerated durability 
tests 

Acacia mangium•	
Shorea macrophylla•	 100

100
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Planned performance Realized performance
( % )

Remarks

Activity 1.5.2 (original)
Development of effective treatment
method(s) against fungal and 
termite attacks

Activity 1.5.2 (adjusted & redefined)
Assessment of treatability of Shorea 
macrophylla and Acacia mangium for 
the development of effective treatment 
methods against fungal and termite 
attacks
                   

100

The original scope was 
found to be too broad 
and ambitious. After 
some consideration, 
it was agreed during 
the  MWC (with no 
objection when later 
reported to the PSC) 
that the scope be 
revised to one which 
is meaningful yet   
achievable.  

Activity 1.5.3 (original)
Determination of chemical composition 
of wood

Acacia mangium•	
Shorea macrophylla•	

100
100

Activity 1.5.4 (original)
Quantitative analysis and purification of 
bark tannin

Acacia mangium•	
Shorea macrophylla•	

100
100

Activity 2.1.1 (original)
Development of window and door 
frames from plantation-grown timbers

Activity 2.1.1 (revised)
Development of doors from plantation-
grown timbers

100 Full door was proposed 
after consultation with 
the industry player. 
An assessment of the 
workability was also 
made.

Activity 2.1.2 (original)
Economic study of the production of 
window and door frames

Activity 2.1.2 (revised)
Economic assessment of the production 
of doors from plantation-grown timbers

100 A brief assessment of 
the economic feasibility 
was proposed by an 
industry player.

Activity 2.2.1  (original)
Development of advanced 
particleboard

100 Fire-retardant-treated 
particleboard was 
made and relevant 
technical papers were 
published.
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Planned performance Realized performance
( % )

Remarks

Activity 2.2.2  (original)  
Economic study of the production of 
advanced particleboard

100 A paper entitled 
”Financial analysis 
on particleboard 
production in Malaysia” 
was presented and 
published.

Activity 2.3.1   (original)
Development of sliced and peeled 
veneers

Activity 2.3.1   (revised)
Development of furniture from peeled 
veneers

100 Upon consultation 
with the industry, the 
peeled veneers were 
converted into moulded 
veneer chairs and 
tested accordingly.

Activity 2.3.2  (original)
Economic study of the production of 
veneers

100 A brief assessment was 
made.

2.4.1 (original)
Production of CDs and manual 100 A total of 260 CDs 

and 500 copies of the 
manual were made and 
distributed to interested 
parties.

2.4.2 (original)
Discussions and compilation of final 
results at FFPRI, Japan

100 Discussions were held 
on the completion 
report and progress 
achieved and 
meaningful feedback 
was obtained.

2.4.3 (original)
Design and maintenance of website on 
the project status and outputs that can 
be accessed by all interested parties

100 Website accessible 
under www.frim.gov.
my/itto.

2.4.4 (original)
Organization of seminar/ workshop 100 Project-ending 

seminar-cum-workshop 
was held on 23–25 
March 2010. 

2.4.5 (original)
Project meetings and evaluations 100 A number of PSC, 

TWC, RMM and MWC 
meetings were held.

15
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Planned performance Realized performance
( % )

Remarks

Additional Activity 1
Publication of seminar/ 
workshop proceedings

100 Proceedings were 
published.

Additional Activity 2
Publication of Acacia book 100 A new target was set 

during the final PSC 
meeting. A book entitled 
“Characteristics and 
properties of Acacia 
mangium” was successfully 
compiled and published.

Additional Activity 3
Publication of engkabang 
book

100 A new target was set 
during the final PSC 
meeting. A book entitled 
“Characteristics and 
properties of Shorea 
macrophylla” was 
successfully compiled and 
published.

Additional Activity 4
Publication of technical 
report on teak

100 Another new target was 
set during the final PSC 
meeting. A technical 
report entitled "Anatomical 
features, quality and 
mechanical properties of 
15-year-old Tectona grandis 
planted in Sabah" was 
successfully prepared and 
published.

Additional Activity 5
Regional post-seminar 
dialogues with the 
stakeholders

100 A new target was set during 
the final PSC meeting. 
Three dialogues were held.

Additional Activity 6
Improved drying procedure 
on Acacia mangium 

100 Pre-drying treatment to  
improve the drying process 
was evaluated. 



4  PROJECT OUTCOME AND TARGET 
BENEFICIARIES' INVOLVEMENTS

Minor changes were made during the project implementation and hence 
affected the logical framework analysis originally made. A revised version is 
presented as below:

Table 2     Logical framework analysis

Development 
objective

Indicator Means of verification Assumption

To improve end-
uses and value-
adding of Malaysian 
forest plantation 
resources through 
systematic evalu-
ation of their basic 
physical and me-
chanical properties

increased areas • 
planted due to 
improved confidence 
in the viability of forest 
plantation establishment 
increased use of • 
plantation timber in 
Malaysia
increased production • 
of plantation timber for 
value-added products 
for the export market

through annual • 
Forestry 
Department   
statistics
through export   • 
statistics and 
monthly bulletins by 
the Malaysian 
Timber Industry 
Board (MTIB),   
Sarawak Timber
Industry 
Development 
Corporation 
(STIDC) and 
Malaysian Timber 
Council (MTC)

continuous • 
    government 
    policies to 

support   
    plantation 

forestry

Specific objective Indicator Source of verification Assumption

1: To produce 
technical 
data on wood 
characteristics 
of selected 
plantation-
grown species 
from Malaysia 
based on the 
harmonized 
procedures 
developed to 
evaluate the 
properties of 
plantation timbers

harmonized set of • 
procedures for testing 
developed
technical data on wood • 
characteristics obtained

manual of the • 
   harmonized testing 
   procedures

report on the • 
technical and wood 
characteristics 
available

availability • 
of several 
testing 
methods for 
comparison 
and  adoption
all tests • 
carried out 
according to   

    schedule
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Specific objective Indicator Source of verification Assumption

2: To develop 
suitable 
techniques for 
production of 
value-added 
timber products 
from existing 
plantations 
and to transfer 
technology

all value-added • 
products identified
developed
techniques in the • 
production of all 
value-added products 
identified developed
one workshop and one • 
project-ending seminar 
organized

reports on all the • 
    value-added  
    products identified

reports on the  • 
    techniques of 
    production of all    

the value-added 
    products identified

reports on the • 
    workshop and 
    seminar

testing • 
materials 
available 
personnel • 
well-trained 
to carry out 

    the tests
all tests • 
carried 

    out as 
scheduled

Output Indicator Source of verification Assumption

1.1: Harmonized 
procedures 
for evaluation 
of basic 
properties 
of plantation 
species

evaluation methods of all • 
the tests developed by 
Q4 of year 1 
a technical report • 
prepared by Q3 of year 1

Revised: a draft report 
prepared to allow further 
refinement	of	the	manual	
based on tests carried out 
on individual species

manual of • 
harmonized testing 
methods published

availability of • 
    literature 

agreement • 
by all 

    parties  
involved
availability of • 

    equipment 
for the  

    trial testing

1.2: Trained 
counterparts 
in new testing 
techniques

workshops/training • 
organized for the   
counterparts at Q1 of   
year 1, 2 & 3

Revised: training in Japan 
carried out in two batches, 
one in Oct. 2007 and the 
second batch in 2008

training manual and • 
reports

availability of • 
equipment
funds • 
available

1.3: Scientific data 
on anatomical, 
physical and 
mechanical 
properties of 
test timber 
species

assessment of the • 
properties expected to 
be completed in Q3 of 
year 2
a report by Q4 of year 2• 

Revised: report completed 
only in Q2 of year 3 due to 
the delay in log acquisition 
in one region

reports on the • 
anatomical, 
physical and 
mechanical 
properties of the   
wood

data analysis • 
completed
no • ad hoc 
assignments 
during the 
period
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Output Indicator Source of verification Assumption

1.4: Technical data 
on sawing, 
machining, 
veneering, 
drying and 
bonding 
properties 

assessment of sawing, • 
machining, veneering, 
drying and bonding 
completed in Q3 of year 
2
a report by Q4 of year 2• 

Revised: report completed 
only in Q2 of year 3 due to 
the delay in log acquisition

reports on the • 
sawing, machining,   
veneering, drying  
and bonding   
properties of the 
wood

data analysis • 
completed
no • ad hoc 
assignments 
during the 
period

1.5: Technical 
information 
on bio-
deterioration 
and 
preservative 
treatment, 
and chemical 
properties of 
wood, tannin 
and sugars 
in bark of test 
timber species

assessment of • 
biodeterioration, 
preservative   treatment, 
and chemical properties 
of wood, tannin 
and sugars in bark 
completed in Q3 of year 
2
a report by Q4 of year 2• 

Revised: report completed 
only in Q2 of year 3 due to 
the delay in log acquisition

report on bio-• 
deterioration,  
preservative  
treatment, and 
chemical properties 
of wood, tannin and 
sugars in bark 

cooperation • 
of all parties 
concerned
enough • 
manpower to 
carry out the 
test
proper • 
coordination 
of work

2.1:  An 
assessment 
report on the 
suitability of 
plantation 
species for 
door and 
window frames

assessment of the • 
suitability of the timber 
for door and window 
frames by Q1 of year 3
economic studies of • 
the processes by Q1 of 
year 3

Revised: feedback on  
doors obtained only in Q2 
of year 3 due to the delay 
in log acquisition

report on the • 
suitability of the 
timbers for door 
and window frames
report on the • 
economics of the 
processes

availability • 
of sufficient 
quantity of 
the wood for 
processing
no problem • 
with the 
logistics

2.2: Technical 
evaluation on 
the production 
of advanced 
particleboards

assessment of the • 
suitability of the 
timbers for advanced 
particleboards including 
economic assessments   
completed by Q1 of 
year 3

Revised: report completed 
only in Q2 of year 3 due to 
the delay in log acquisition

report on the • 
suitability of 
advanced 
particleboards 
production 
with economic  
assessment

adequate • 
time for 
the 
production of 

   advanced
particleboard 
and testing
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Output Indicator Source of verification Assumption

2.3:  Technical 
evaluation on 
the production 
of sliced and 
peeled veneers

sliced and peeled• 
veneers successfully 
obtained
evaluation of the • 
production completed by 
Q1 of year 2

Revised: report completed 
only in Q2 of year 3 due to 
the delay in log acquisition

reports on the • 
suitability of the 
timbers for sliced 
and peeled veneer 

cooperation • 
of the private 
sector in    
peeling and 
slicing of the 
logs

2.4:  Website 
(containing 
project-related 
materials 
including 
data, reports, 
manuals and 
personnel 
involved), 
training 
workshop/ 
project-ending 
seminar

website created by Q4 • 
of year 3
end-of-project seminar • 
by Q4 of year 3
production of CDs by Q4 • 
of year 3
reports of all tests and • 
manual mentioned by 
Q4 of year 3

website• 
manual published• 
training materials • 
compiled
CDs produced• 

data available • 
from all 
parties
availability of • 
software
personnel to 
handle the 
website
all work • 
carried out as 
scheduled

4.1  Specific Objectives Achieved

The achievements of planned outputs and objectives of the project were 
assessed based on the indicators as well as assumptions specified in the 
LFM presented (Table 1). All activities of the project, originally planned and 
redefined, have been fully implemented and the outputs were delivered as 
follows: 

Objective 1: To produce technical data on the wood characteristics of selected 
plantation-grown species from Malaysia using the harmonized procedures 
developed to evaluate the basic properties of plantation timbers

Output 1.1: Harmonized procedures for evaluation of basic properties of 
plantation species 

20



Activity 1.1: Assessment of various international and national testing 
standards, particularly for plantation-grown timbers

Before harmonized testing procedures for the evaluation of different wood 
properties and processing techniques could be proposed, reviews of 
pertinent testing methods and standards were carried out and they included 
international and national standards, procedures developed by prominent 
research centres and books. The scope covered includes methods for 
the preparation of sample logs, determination of physical and mechanical 
properties, sawing and cutting, preservation, peeling and slicing, drying, 
preservation and lamination, assessment of chemical properties of wood, 
and tannin and sugars in bark. The assessments were successfully 
accomplished, partly with the help of FFPRI and industrial collaborators, 
particularly in the areas of drying, sawing, peeling and slicing where standard 
references were not available. The output was a manual entitled ”Testing 
methods for plantation grown tropical timbers” (Figure 1).

Output 1.2: Trained counterparts in new testing techniques

Activity 1.2: Training of counterparts in new testing techniques

1.2.1     Training of counterparts on new testing techniques in Japan

A total of 18 scientists from FRIM, TRTTC and FRC were sent to Japan 
during the project period for training at the Forestry and Forest Products 
Institute (FFPRI), Tsukuba. The feedback obtained was directly incorporated 
into the testing methodologies published, as reported in Output 1.1. 
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Output 1.3: Scientific data on anatomical, physical and mechanical 
properties of test timber species

Activity 1.3: Assessment of wood properties of selected plantation-grown 
timber species in Peninsular Malaysia, Sarawak and Sabah
     
1.3.1 Acquisition of logs/ materials
1.3.2 Assessment of physical and wood anatomical properties
1.3.3 Assessment of mechanical properties

Relevant documents on sampling of trees primarily for those of natural 
forest origin were evaluated and after careful consideration, the procedure 
proposed was adapted from ISO 4471-1982 (E), “Wood - sampling sample 
trees and logs for determination of physical and mechanical properties of 
wood”. The relevant method of sampling was then applied to the selection 
of sample trees for all subsequent evaluations of properties. The experience 
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Figure 1   Project manual on testing 
methods

Figure 2   Some of the Acacia mangium 
logs procured 



gained in the sampling was published in the proceedings and the relevant 
books for the timber species evaluated. 

The assessments of physical, anatomical, mechanical and wood quality 
of wood were also conducted after little or no modifications were made to the 
appropriate national or international procedures adopted. The data derived 
were then published. The output objective was accomplished.

Output 1.4: Technical data on sawing, machining, veneering, drying and 
bonding properties

Activity 1.4: Assessment of processing and manufacturing properties

1.4.1 Assessment of sawing and machining properties
1.4.2 Assessment of veneering properties
1.4.3 Optimization of conventional kiln-drying schedule
1.4.4 Assessment of finger-jointing properties, bonding properties and 

gluability
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Figure 3   Anatomical study carried out 
at TRTTC, Sarawak

Figure 4     Mechanical testing conducted 
at FRIM 
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Evaluation of testing methodologies for assessment of processing 
properties—sawing and cutting, preservation, peeling and slicing, drying, 
and lamination—was also carried out based on the harmonized procedures 
proposed. Most of the procedures were rather 'new' since they were not 
adopted from any national or international standards as such standards did 
not exist. Nevertheless, with the assistance of experts from FFPRI and sheer 
effort from the project members, as well as consultations with the industries, 
these procedures were then prepared and relevant data derived, hence the 
output was achieved. 

24

Figure 5   Sawing test on Shorea 
macrophylla at TRTTC, 
Sarawak

Figure 6     Peeling of Acacia mangium 
log in a mill



Output 1.5: Technical information on biodeterioration and preservative 
treatment, and chemical properties of wood, tannin and sugars in bark of 
test timber species

Activity 1.5: Assessment of biodeterioration and chemical properties

1.5.1 Assessment of accelerated durability tests
1.5.2 Development of effective treatment method(s) against fungal and 

termite attacks
1.5.3 Determination of chemical composition of wood
1.5.4 Quantitative analysis and purification of bark tannin

Evaluation of testing procedures for the evaluation of biodeterioration and 
preservative treatment, and chemical properties of wood, tannin and sugars 
in bark of test timber species was also conducted based on the harmonized 
methodologies proposed. Relevant data were obtained and published. 
Again, the output was achieved. 
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!Figure 7   Drying-rate test in progress Figure 8   Finger jointing of Shorea 
macrophylla



Objective 2: To develop suitable techniques for the production of value-
added timber products from existing plantations and technology transfer 

This is a minor objective compared with Objective 1, in the ratio of 8:2 in terms 
of weightage for Objective 1: Objective 2, approximately. The development 
of value-added products was an illustration of how data obtained could be 
applied to some end-products.
 
Output 2.1:  An assessment report on the suitability of plantation species 
for doors

Activity 2.1.1: Development of door products from plantation-grown 
timbers

Activity 2.1.1: (Revised): Development of doors from plantation-grown 
timbers
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Figure 9   Study on durability Figure 10   Wood chemistry study



Some finger-jointed Acacia mangium samples were sent to a factory for 
the fabrication of doors. Relevant feedback on workability was obtained for 
documentation purpose.

Activity 2.1.2:  Economic study of the production of door frames
 
With the limited amount of trial material obtained, only a brief comment on 
the viability of door production using A. mangium was possible. 

In general, apart from the drying problem faced, the prevalence of knots 
and lower recovery of logs pose a challenge to the door production, which 
is perhaps applicable to the window production as well. Hence there is a 
need to finger-joint and laminate the material to produce any products of 
larger dimensions. The participating factory even creatively incorporated the 
sound knots in the design and proposed giving it a rustic finish in order to 
penetrate a perhaps higher-market segment. This is believed to be the way 
out for the current batch of A. mangium obtained. 
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Figure 11   Unfinished, edge-laminated 
and finger-jointed Acacia 
mangium door produced

Figure 12   Moulded veneer-laminated  
Acacia mangium chair
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Output 2.2: Development of suitable processing and manufacturing 
technologies for value-added products

Activity 2.2.1: Development of advanced particleboard

Preliminary evaluation on the use of Acacia mangium and engkabang jantong 
for fire-retardant treated particleboards was carried out. Three papers were 
also published or prepared as follows:

Izran, K., Khairul, M., Koh, M.P., Tan, Y.E., Saimin, B., Nordin, P., Rosly, 
M.J. & Naziffuad, N. 2010. Physical and mechanical assessments 
of fire retardant-treated Shorea macrophylla and Acacia mangium 
particleboards. Journal of Modern Applied Science 4(7): 3–8. 

Izran, K., Koh, M.P., Tan, Y.E., Xue Jun, R., Zaidon, A., Abood, F., Guenter, B. 
& Khairul, M. 2010. Buffering capacity of fast growing species and 
curing time of UF resin modified with zinc borate and monoammonium 
phosphate. American Journal of Applied Sciences 7(8): 1079–1082.

Izran, K., Koh, M.P., Tan, Y.E., Abood, F. & Zaidon, A. Fire resistance and 
reaction-to-fire of Shorea macrophylla and Acacia mangium 
particleboards treated with boron and phosphorus-based fire 
retardants. PERTANIKA Journal of Agricultural Science.

Activity 2.2.2: Economic study of the production of advanced 
particleboard

A financial analysis of particleboard production in Malaysia was carried 
out and a paper entitled “Financial analysis on particleboard production in 
Malaysia” was presented and published.

Output 2.3: Development of suitable processing and manufacturing 
technologies for value-added products
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Activity 2.3.1: Development of furniture from peeled veneers

A few moulded veneer chairs were produced using peeled veneers 
derived from Acacia mangium and engkabang jantong and tested for their 
performance in accordance with BS EN 4875:Part 1:2007, “Strength and 
stability of furniture – requirements for the strength and durability of the 
structure of domestic and contract seating”. Positive result was obtained after 
50,000 cycles of fatigue loading, hence the chairs are fit for domestic seating. 

Activity 2.3.2: Economic study of the production of veneers

A break-even analysis was carried out on veneer production using Acacia 
mangium. In general, it was found that the use of veneers from A. mangium 
and Shorea macrophylla for veneering could still be profitable provided the 
prices of the logs are kept to a reasonable level.

Output 2.4: Technology transfer and information dissemination

Activity 2.4.1: Production of CDs and manual

A total of 260 CDs and 500 copies of the manual on the harmonized testing 
methods were produced and distributed to the participants during the 
seminar-cum-workshop organized by the project on 23–25 March 2010 in 
Kuala Lumpur. 

Activity 2.4.2: Discussion and compilation of final results at FFPRI, Japan

The National Project Director and the Regional Project Manager from 
Sarawak were in Japan in 2009 to present the interim findings of the project 
and useful feedback was obtained. The final presentation and discussions 
were held in the first week of September from which meaningful feedback 
was incorporated in the completion report prepared.
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Activity 2.4.3: Design and maintenance of website on the project status 
and outputs that can be accessed by all interested parties

A website on the project was created and posted via FRIM’s website www.
frim.gov.my/itto

Activity 2.4.4: Organization of seminar/ workshop

A seminar-cum-workshop  was organized on 23–25 March 2010 in Kuala 
Lumpur. Ten papers were presented on the first day and 12 papers on the 
second day. A total of 150 people attended which included scientists and 
forestry sector personnel from the Philippines, China, Thailand, Japan, 
Papua New Guinea, Myanmar, Indonesia and India. Day 3 was devoted 
to visiting FRIM’s workshops and laboratories. A special session was also 
held to gather specific feedback from participants from member countries of 
ITTO to explore means to sustain the application of the harmonized testing 
methodologies in their respective countries. 
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Figure 13   CD version of testing manual Figure 14   Project website interface



Activity 4.5: Project meetings and evaluations

During the project period, meetings were carried out to discuss matters 
pertaining to the project. The meetings conducted over the period of project 
implementation and their numbers were: 

(a)  Project Steering Committee, PSC (6); 
(b)  Technical Working Committee, TWC (4); 
(c)  Malaysian Working Committee, MWC (5); and 
(d)  Regional Managers Meeting, RMM (9).

The meetings were successfully held to ensure satisfactory 
implementation of the project within the time frame given. 
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Figure 15   Project-ending seminar-cum-
workshop

Figure 16    Malaysian Working 
Committee meeting
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4.2  Situation Existing at Project Completion as Compared with 
Pre-project Situation

(a) Tangible outputs of the project

The project has:

published a manual entitled "Testing methods for plantation grown • 
tropical timbers" – the manual has a total of 155 pages with 10 chapters 
consisting of testing methods on: 
(a) sampling of trees and allocation of logs 
(b) wood anatomical and quality studies 
(c) mechanical properties 
(d) sawing and machining 
(e) accelerated laboratory decay test 
(f) treatability 
(g) basic veneer properties 
(h) drying characteristics 
(i) finger- and laminated-joints in non-structural timber products and 
(j) chemical properties

produced and distributed CDs containing the above information• 

organized a seminar and workshop for 150 people• 

produced proceedings of the seminar• 

produced a technical report on the characteristics and properties of • 
Acacia mangium from Peninsular Malaysia 

also produced a technical report on the characteristics and properties of • 
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engkabang jantong (Shorea macrophylla) from Sarawak 

published a  technical report, "Anatomical features, quality and mechanical • 

properties of 15-year-old Tectona grandis (teak) grown in Sabah" 

come out with products made using • Acacia mangium and engkabang 

jantong and displayed them during the seminar. The products included 

door, flooring boards, garden furniture, panelling, veneer laminated chair, 

wood turning and plywood.

(b) Sectoral policies and programmes

While a number of policies and programmes outlined earlier are still in 

force, a number of new ones have also been formulated during the course 

of this project implementation, the main ones being the National Timber 

Industries Policy (NATIP) and plantation policies in the three different 

regions of Malaysia. In the NATIP, the tangible targets are to transform the 

current focus of 60:40 ratio with respect to revenue generated from primary: 

secondary activities to the ratio of 40:60, as well as to beef up the annual 

export revenue from wood-based sector of the nation to RM56 billion by 2020. 

Among the strategies outlined, the need to address the current and future 

shortage in the supply of wood-based resources was identified. This project 

that produces the harmonized testing methodologies for plantation-grown 

timbers helps to identify the right species, age groups and other planting 

parameters that will lead to optimal production of right quality resources for 

future value-adding applications from the wood-based sector. 

With regard to plantation policies, although all regions in the country 

are aggressively promoting and implementing their respective plantation 

policies, the economic viability of the plantations has always been a concern. 

While some value-added products were derived from the project, the need 

to strategize and strengthen our plantation research activities further to 

make the plantation industry a more viable economy was emphasized by 
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the industry players during the project-ending seminar and post-seminar 

stakeholder consultations. The overwhelming interest in the area of 

downstream plantation R & D was reflected by the active participation and 

interactions demonstrated by the large number of plantation industry players 

during the events held. Some suggestions, especially the technical gaps 

identified, were regarded essential to be addressed before products derived 

from current plantation activities could be brought up to a much higher value 

chain. This will also help to sustain the industry in Malaysia and similarly in 

other interested member countries.

(c) Physical  environment

In terms of physical environment, during the three-year period, all the three 

implementing agencies have equipped themselves with the basic facilities 

and personnel to carry out the testing methodologies required, which was 

the main scope of the project. The results obtained, to a certain extent, 

also created a positive environment for the development of viable forest 

plantations and downstream industries in these areas, which will provide 

substantial jobs and revenue, thereby reducing both the occurrences and 

impacts of activities that are environmentally unfriendly. It should be noted 

that should the plantation forests be more economically viable, they will lead 

to better green coverage, bringing about a positive environmental effect 

on the nation. The establishment of forest plantations would quickly help 

to meet the raw material needs of both local and international consuming 

industries. This, in turn, should bring down extraction rates from Malaysia’s 

natural forests and reduce threats to our rainforest ecosystems.

An economically-viable plantation forest sector will also contribute 

towards the sustainability of Malaysia’s forest industries. This would allow 

the country to set aside larger tracts of natural forests for purposes of 

conservation, biodiversity protection and even ecotourism. 
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4.3 Participation of Target Beneficiaries

The target beneficiaries were mainly those involved in the plantation forest 
industries, from upstream to downstream. In this regard, many had been 
playing their roles throughout the project. Among them were:

Owners/ concessionaires/ licensees of the plantations who had • 
collaborated by supplying plantation logs for the study and participated 
in the workshops and seminar.

A number of manufacturing/ processing plants which collaborated by • 
providing production facilities, materials, manpower and technical 
know-how in the works conducted in Peninsular Malaysia, Sabah and 
Sarawak.

   
Sarawak Timber Association (STA) which specifically provided facilities • 
for meetings, exhibitions and dissemination of project outputs. 

Representatives from other ITTO member countries like Indonesia, China, • 
Papua New Guinea, Myanmar, Thailand, the Philippines and India who 
participated in the seminar-cum-workshop.  In a special dialogue held 
with these foreign participants, they all promised to seriously explore 
the possibility of adopting the harmonized testing methodologies in their 
country. 

The 150 participants who attended the workshop and seminar in • 
Kuala Lumpur. The participants included scientists, students, industry, 
academicians, plantation owners, trade association representatives, 
consultants and government agencies. Many follow-up contacts have 
been made since then.
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Stakeholders in the post-seminar consultations held in Sabah, Sarawak • 
and Peninsular Malaysia who comprised members from the private 
sectors, trade associations, professional and government agencies. 
Their inputs were essential for the planning of future R & D for the forest 
plantation industry in the country.

Members of the Project Steering Committee and Technical Working • 
Committee who regularly met to ensure that the interests of the 
stakeholders concerned were always taken care of. 

4.4 Expectation of Project Sustainability

The implementation of the project and its extension to the stakeholders in 
various forms have generated great interest in the forest plantation industry 
in the country. This was so particularly when Malaysia is expected to be 
covered with more than one million hectares of Acacia and other forest 
plantations by 2020. The positive feedback obtained was in the following 
forms:

Stakeholders (during the seminar and consultations), either the • 
government agencies or departments, and private sectors, involved 
directly or indirectly in the plantation projects in the country,  have 
expressed their willingness to follow up with members of the project in 
one way or another. The industry players, for example, have requested 
the members to look into problems pertinent to the use of plantation 
timbers such as those of wet pockets and gluing of Acacia mangium. 
In the Peninsula, there was a request from the Ministry of Plantation 
Industries and Commodities (MPIC) to the project to look into the 
application of the proposed methodologies to the plantation species 
planted under the jurisdiction of the ministry. In Sarawak, at least two 
large private plantation companies have agreed to engage the TRTTC 
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in the evaluation of wood properties of their forest plantation species. 
In Sabah, the Acacia industry has requested the project to investigate 
into some of the technical problems mentioned above. All these point to 
the fact that the project has successfully brought awareness to different 
stakeholders in the nation of the significance of the project findings for 
the healthy growth of a viable plantation industry in the future.

Cooperation in research, particularly among scientists in Peninsular • 
Malaysia, Sarawak and Sabah, is expected to be further enhanced after 
the project.

Most participants from ITTO member countries participating in the • 
seminar have openly expressed their willingness to look into the 
harmonized testing methods developed to be incorporated into their 
national practices wherever applicable.

Malaysia is in now in a better position to provide guidance to other tropical • 
countries with forest plantations on the evaluation of timber properties. 

The endorsement by the Japanese collaborators for the extension to • 
continue investigations into specific technical problems encountered and 
further development of the fast-growing species is a strong indication of 
support.

Provided quality and reasonably priced products are derived from • 
the project, in addition to the sustainable nature of the resources, the 
end-users or consumers will be the strong supporters of the products 
produced later.
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5  ASSESSMENT AND ANALYSIS 

5.1  Project Rationale and Identification Process  

In the project formulation, the motivation was driven by the fact that the 

anticipated shortfall in timber supply would lead to the development of 

aggressive forest plantations in the country. It was, however, noticed that 

both findings and knowledge of eventual wood quality and timber properties 

were disorganized, often localized and based on different standards or test 

methodologies. In addition, very few of them were customized or designated 

for tropical plantation timber.  Species selections for planting programmes 

were often haphazard and not based on scientific considerations due 

to inadequate utilization of R&D. Such inconsistency also applies to the 

international scene whereby different nations seem to adopt different 

approaches to the establishment of their forest plantation species; thus 

comparison of results is not conclusive from the scientific viewpoint.

This project was timely and appropriate not only to Malaysia but also 

internationally. In Malaysia, it is so because of the country's irrevocable 

commitment to plantation forestry and state of planted forest development, 

particularly in the case of Sabah and Sarawak. With the development of 

the harmonized set of testing procedures, most of the concerns stated 

above would be addressed. The plantation owners could also apply them to 

establish properties of their timber resources and decide whether or not the 

planting parameters, age and species adopted are optimum for commercial 

harvest and production. 

In the Malaysian perspective, the full significance of the outputs of this 

project is, however, yet to be seen particularly when technical challenges 

hindering the realization of the plantation's full commercial potential wait 

to be overcome. Also the majority of the plantations in the country are 

relatively young and hence utilization issues are yet to surface and become 
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problems for plantation owners. The economic and technical viability of 

vast plantations of mainly Acacia mangium and its hybrids in the country 

could hinge on the successful application of outputs from this project and its 
probable extensions.

With respect to stakeholder participation in project formulation, for the 
proposed harmonized testing methodologies, the direct stakeholders were 
confined to the regional governmental authorities involved in the testing of 
timber and timber products which incidentally are also the implementing 
agencies of this project, hence their interest has been well covered. However, 
only limited consultations with the industry and other stakeholders on the 
project were made at the beginning partly due to the limited experience 
of the project members in the formulation of a project of such magnitude. 
Nevertheless, as the project advanced, more and more consultations 
were made on the materials, industry expectations and practices through 
collaborative efforts with the industry, as well as inputs obtained from 
different stakeholders who were members of the PSC and TWC. Pre-project 
consultations with the FFPRI, Japan, on the other hand, were adequately 
made and instrumental in dictating the eventual success of the project. 

5.2 Problems to be Addressed, Objectives and Implementation 
Strategy 

The two key problems identified in the project were:

Lack of standardization of methodologies for testing and determination 1. 
of properties and attributes of tropical plantation timbers; and

Uncertainty about wood quality and end-use potentials of plantings in 2. 
existing and new forest plantations.

Both problems were and are still valid based on continuing existence 
of conflicting or inconsistent reports and assessments of wood quality 

39



pertaining to plantation timbers grown either in all three regions of Malaysia 
or other parts of the world. In Malaysia, the conflicts and inconsistencies 
are particularly acute for Acacia mangium that is widely planted in all three 
forestry regions of Malaysia. 

With regard to specific Objective 1, it has largely been achieved with 
the publication of the test manual as well as books with comprehensive 
technical data on A. mangium and Shorea macrophylla, and to a lesser 
extent, Tectona grandis.  It was spelt out in numerous PSC meetings that 
this objective constitutes almost 80% of the project effort compared with 
Objective 2. The declaration was endorsed by the members including those 
from FFPRI and ITTO. This objective addresses the inconsistencies that 
have prevailed in the establishment of relevant scientific data and appears 
to be an essential 'tidying-up' process before more comprehensive effort in 
tackling more down-to-earth technical issues could be executed.    

Objective 2 was accorded about 20% in weightage. Limited product 
development work was carried out on selected value-added products during 
the project period. This was so such that the 'tidying-up' could be effectively 
carried out within the prevailing constraints.   

With regard to the preparation of the harmonized set of methodologies, 
since it was meant to be used not only by Malaysians but all interested 
parties, especially members of the tropical timber producing countries, the 
design and implementation strategy adopted were based on three basic 
considerations, namely

objectivity;• 
universality; and• 
applicability.• 

Objectivity(i) —The test methodologies to be developed or harmonized 
should serve the purpose of establishing the basic and processing 
properties of plantation-grown timbers from the tropics taking into 
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consideration their relatively smaller dimensions and juvenile nature 
compared with those obtained from natural tropical forests. 

Universality(ii) —The standards or conventions to be complied with should 
be universally accepted or acknowledged. Therefore, preference or 
deference was accorded to published standards of ISO, to be followed 
by other established accepted national standards including EN, ASTM, 
JAS, JIS and BS. This approach was to ensure not only reliability and 
credibility of project outputs but also better acceptability by other member 
countries.

Applicability(iii) —The test methodologies to be developed or harmonized 
should reflect or be consistent with the availability of capacities and 
facilities/equipment/technology of the majority of ITTO tropical member 
countries. This would ensure better applicability in the said countries.

In the implementation of the overall project, a tripartite strategy involving 
FRIM, TRTTC and FRC was adopted while FFPRI played an international 
technical advisory role. In the local project implementation, assignment 
was made based on regional capacity and occasional teething problems 
encountered were tackled collectively. Different levels of meetings were 
also held, with or without the stakeholders, to address both technical and 
strategic issues faced from time to time.  

All these strategic thrusts worked well as evident from the full range of 
desired technical data generated for all three species despite the diverse 
capacities / facilities of the three regional participating bodies in the project. 
Further evidence was obtained from the positive and constructive feedback 
received from Malaysian as well as foreign participants of the project-ending 
seminar-cum-workshop and post-seminar stakeholder consultations.

A total of 18 researchers were trained at FFPRI, Japan, in their respective 
fields, far exceeding expectation. No additional budget was requested for 
the purpose.
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5.3 Most Critical Differences between Planned and Actual 
Implementation

A  number of variations were incorporated into the original plans due to 
unforeseen circumstances, some of them intentionally while others 
unintentionally. They were caused by forces of nature which was unavoidable, 
technical behaviour of species chosen, 'disparity' between regions or effort 
to optimize the available funding that should be lauded. 

In the collection of A. mangium in Peninsular Malaysia, although proper 
arrangement was made to order and collect the material during the first 
year of project implementation, an unexpected flood at the collection site, 
possibly due to erratic climatic condition in the recent year, took place and 
caused a major delay to the procurement process for about six months. The 
problem of inherent refractory drying characteristics of Acacia also posed 
subsequent challenges to three areas of project activities, namely wood 
drying, wood bonding and mechanical testing. 

In the wood-drying study, the air-drying test dragged on to more than 12 
months due to the difficulty of wood samples to equilibrate with the ambient 
environment. Wet pockets, which represent patches of wet spots in the 
wood after the drying process ended, also rendered the drying results less 
satisfactory. The latter problem was, however, beyond the scope of the study 
area but was critical to the products manufacturing sector as was rightfully 
raised during subsequent seminar and consultations held. The inherent 
drying behaviour of A. mangium also affected the bonding process since 
wet pocketing affects bonding quality and mechanical testing was delayed if 
the moisture content did not drop to the desired moisture content and level 
of uniformity specified by the manual. Though mostly eventually overcome, 
unnecessary delay resulted.        

All the above hiccups could be minimized in one way or another. In 
the procurement exercise, there should be at least a standby supplier. 
One may divert to the alternative source of supply when needed and the 
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delay could be mitigated. Two-way communication with the supplier must 
also be established to check for any possible hiccups. The drying problem 
encountered in Acacia meant that the standard procedure did not work well 
with such a refractory (difficult-to-dry) species and a special drying procedure 
is needed. The proposed drying assessment worked well for non-refractory 
wood species which most timber species fall under, including Shorea 
macrophylla. For the bonding and mechanical tests, an alternative drying 
method such as radio-frequency drying could possibly be applied to get rid 
of the wet pockets, or a prolonged drying period may be applicable. A probe 
(preliminary assessment) may be carried out on the drying characteristics 
of the species under study or based on industrial feedback or other means, 
any refractory species could be singled out from the onset and alternative 
drying procedures could then be proposed and applied.   

Another deviation was also made to the mechanical testing of one 
species whereby due to technical reason the jig available was different from 
what was suggested, yet due to some practical constraint, changes could 
not be made. A closer examination showed that little deviation prevailed 
such as in the loading speed employed.

The scope of the originally planned study for Activity 1.5.2, Development 
of effective treatment method(s) against fungal and termite attacks, was 
found to be too ambitious. After much deliberation, a more sensible yet 
meaningful scope entitled “Assessment of treatability of Shorea macrophylla 
and Acacia mangium for the development of effective treatment method(s) 
against fungal and termite attacks” was coined and implemented. Such an 
oversight may be inevitable during the planning stage. However, measure 
was taken to ensure that the refined scope led to relevant and useful 
output.

In the dispatch of Malaysian scientists to FFPRI, initially a total of nine 
scientists was planned. However, with prudent arrangement, a total of 18 
was eventually dispatched without incurring additional cost. This has allowed 
more scientists to be exposed throughout the three-year period.

The overall lesson learnt in this regard is to expect the unexpected, 
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especially that which would critically affect the smooth flow of the project 
implementation. Standby or alternative implementation option(s) must 
always be sought or planned and effective communication also comes in 
handy. 

5.4  Adequacy of Project Inputs

Certain challenges were encountered in terms of project inputs. Some of 
them were anticipated before project formulation due to regional 'disparities' 
and were effectively tackled collectively by the project members. They could 
be deliberated as follows:

Time• —The time allocated was generally adequate except for the slight 
delay due to unforeseen circumstances mentioned above. Furthermore, 
the intention to produce a workable manual called for regular refinements 
that took up much of the effort. In this project, the second additional 
six-month period was suggested by the PSC meeting to accommodate 
a wider scope such as publication of additional books and having 
stakeholder consultations.

Personnel• —Regional disparity in expertise and manpower was 
acknowledged from the onset. The personnel were generally adequate 
but there was lack of experience in some fields, especially in product 
development design and costing. Strength was good in drying, sawmilling, 
mechanical testing, bonding, wood anatomy and preservative treatment. 
Inter-regional cooperation among project members was fully exercised 
throughout the project, including assistance from FFPRI, especially in 
areas such as sawmilling, peeling and drying where standards were not 
available.

Financial resources• —ITTO funding was helpful and well appreciated but 
was catered primarily for capacity building and local travel. Substantial 
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Malaysian contributions, some not originally planned for, were required 
for high expenditure undertakings, especially for purchases of specialized 
testing equipment needed. This could be a burden to some countries; 
hence in the purposed methodologies, provision was made to consider 
some techniques optional wherever appropriate or simpler approaches 
were suggested.

Testing/processing equipment and facilities• —Some inadequacy was 
felt after the test methodologies were developed. Regional cooperation 
was then activated to address the inadequacy in equipment or facilities 
needed to conduct tests related to durability and treatability, power and 
roughness measurements for instance. Assistance was also sought 
from the industries wherever a commercial set-up was preferred. Some 
specialized testing equipment were purchased, viz power testing meter, 
surface roughness meter, veneer slicer, spindle-less rotary lathe and 
accelerated tester. 

5.5  External Influences        

The assumptions made with regard to the implementation of the project 
were generally valid throughout the project. The government continued its 
political will to implement policy measures to develop the forest plantation 
industry in the country. The relevant processing companies also participated 
actively in a few assessments and a large crowd participated in the seminar-
cum-workshop, as well as the post-seminar stakeholder consultations 
organized. 

A few exceptions noted are:

Assumption on the ready availability of material for testing was untrue • 
for Acacia mangium for the reason stated.
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On the technical related issues, some unforeseen problems surfaced • 
and had caused some unnecessary delay as deliberated earlier.

The mitigation measures taken were effective but slight delay was 
inevitable.  

5.6  Project Beneficiaries        

The primary beneficiaries of the manual are those involved in the testing 
activities while the information gathered could be applied by the plantation 
owners or licensees, and the products developed can benefit those involved 
in the downstream processing. These could be summarized as follows:

Plantation owners/concessionaires/licensees• —By applying the 
harmonized techniques proposed, among others, they could establish 
suitable species to be planted, optimal planting and maintenance regime, 
as well as associated wood quality. 

Timber-based manufacturers• -With the assessment techniques being 
made available of the materials used, marketing literature could be 
prepared.

R & D institutions• —Besides the techniques of testing, a more scientifically 
acceptable means of data comparisons could be made with other users 
of the manual which could also be used in capacity building. 

Other timber-producing countries in the tropics• —The harmonized testing 
methodologies/standards and test findings can find wide applicability 
over all these countries. 

End-users• —Should some of the new products developed be found to be 
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commercially viable, they will be made available to the market. 
It should be stated that the findings derived from this project have been 

generally well received by target groups, although much more need to be done to 
disseminate them to the plantation owners. Two (2) plantation owners in Sarawak 
have already indicated their interest to engage the testing services of TRTTC 
based on the harmonized methodology while in the Peninsula, the relevant 
ministry has also indicated likewise besides industry players from Sabah.

5.7  Sustainability         
 

This project has generated great interest in the country such that the 
prospects of sustainability are excellent judging from:

the feedback received from government agencies, plantation owners, • 
timber industry and the Japanese collaborator;

the whole range of desired technical data obtained from trial testing • 
showing that the manual is well-suited for tropical plantation timbers;

the good demand for plantation-grown timbers as they are sustainably • 
managed; and 

the possibility of vigorous promotion among stakeholders and producing • 
countries as well as publicity in international forums.

5.8  Institutions Involved  

Different roles were played by various institutions involved at different stages 
of project implementation:

The Ministry of Natural Resources and Environment (NRE)• —All the 
three implementing agencies fall under the jurisdiction of this ministry.  
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The support rendered by the ministry and the implementation of relevant 
policies are paramount to the continued success of the forest plantation 
and timber industry in the country.

The Ministry of Plantation Industries and Commodities (MPIC)• —The 
forest plantation industries as well as the timber industry fall under the 
jurisdiction of MPIC.  The ministry sets the pace and direction for the 
healthy growth of these industries in the country. Their participation 
ensures that the project moves in sync with the National Timber Industries 
Policy besides other national policies outlined earlier. The current 
nationwide forest plantation programme spearheaded by the ministry 
also makes the industries among the major beneficiaries of the project.

Forest Departments (Peninsular Malaysia, Sarawak and Sabah)• —Their 
presence ensures that the project implementation is well aligned with 
the relevant policies in the regions concerned.  

Timber associations and industry collaborators• —Their involvement 
promises that both the present and future technical needs of the industry 
are being taken good care of at various stages of the project execution.

Implementing agencies—Involvement and activities are mainly confined • 
to the three implementing agencies with the technical support and 
capacity building given by the international collaborator, FFPRI. 
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6  LESSONS LEARNED 
 
6.1  Project Identification and Design

In the project formulation, focus was more on the 'tidying-up' exercise so 
as to facilitate scientifically comparable data set to be established once a 
harmonized set of testing methodology is developed. The solving of 'day-
to-day' technical problems encountered by the timber industry was believed 
to be better addressed at a later stage after the 'tidying up' was done. Such 
approach was adopted after consultation with FFPRI when the project 
was first mooted. This indirect approach, though may not be perceived as 
'relevant' by the forest plantation industry, is useful in setting a stronger 
foothold in the long run.

Some industry stakeholders who cared about the export of furniture 
and furniture components derived from sustainable resources raised their 
concern over some technical issues at the first PSC meeting held a year 
after the initiation of the project. Although some efforts were made (by PSC 
members) to introduce modifications to the prescribed project activities, 
the project team could not deviate much due to the expected completion 
timeline of the existing activities. Similarly, more technical issues were 
brought up during the project-ending seminar and post-seminar stakeholder 
consultations. 

A spin-off project, however, may be appropriate to address these issues 
in the near future after a strong foundation has been laid particularly after 
successful execution of the current undertaking. The development and 
specific objectives of the spin-off project should be based on practical and 
deliverable outputs. With sufficient involvements and consultations with the 
stakeholders from the relevant government agencies, forest plantation and 
timber industry sectors, the expected outputs shall create the desired impact 
on the target beneficiaries. 

In the identification of species used for the project, one common species 
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could have been selected for the three regions instead of one for each region. 
In the current undertaking, the Shorea macrophylla employed by Sarawak 
is not greatly pursued by the plantation industry in its current establishment 
programmes; hence interest in this species is restricted. Had Acacia mangium 
been explored in all the three regions as originally intended but was changed after 
some advice, more extensive studies could have been carried out to understand 
their variations in properties from each region besides making comparisons 
between different age groups. This would have resulted in greater efficiency, 
reduced cost and more added value. 

The tripartite implementation of the project would have been more 
effective had the concerned parties played equivalent roles right from the 
beginning. Nevertheless, due to the 'disparity' in manpower, expertise and 
facilities stated above, such a scenario could not materialize. Nevertheless, 
critical areas could have been identified early in the project and institutional 
safeguards put in place to mitigate such eventuality. The back-up or 
implementation options approach suggested is also believed to be effective 
against any possible hiccups that would cause any unnecessary variations 
during the project implementation.

Besides the information disseminated through the publications, seminar 
and consultations, in view of the fact that Malaysia is currently embarking on 
a large-scale forest plantation programme involving multi-million hectares of 
land area, any moves that can improve the economic viability of the plantation 
industry will ensure its eventual success and future project sustainability. In 
this regard, the project output, which is pivotal in optimizing the production 
of quality plantation-grown resources through possible silvicultural and 
other plantation techniques, should be widely promoted and implemented. 
Meanwhile, the technical issues raised by the timber industry during various 
interactions must also be addressed.  This could be accomplished through 
the spin-off project mentioned above.
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6.2  Project Implementation

In a project that spans across three large and geographically separated regions 
in the country, project organization and management become important. 
The Project Secretariat needs to be effective and decisive in ensuring that 
project members fulfil their assigned tasks on schedule. Any unforeseen 
circumstances on their part due to unavailability of resources or problems 
faced to complete the tasks accordingly should be made known earlier so 
that other members in the same team could render the necessary assistance. 
This is to avoid delays, excessive rescheduling and modification in project 
implementation.

Timely disbursement of funds is also essential for the smooth running 
of any project. All parties must be mindful of their responsibilities and 
relevant procedures must be clearly spelt out and understood by all parties 
concerned.  In this regard, ITTO provides relevant guidelines and conditions 
for fund disbursement are also spelt out in the Project Agreement and other 
documentations such as the Standard Operation Procedure. 

Although the roles and responsibilities of the institutions involved were 
generally understood, there were instances whereby researchers who were 
over-committed in other projects and/or other official duties were also assigned 
to the team. Such arrangement must be minimized to avoid any complications 
and unnecessary delay. In addition, implementation options or alternatives 
should be in place for critical processes such as in the case of log supply and 
the refractory drying nature of A. mangium which affect the smooth flow of 
selected testing activities.

With regard to monitoring and evaluation, members of the PSC should 
meet more than once a year and be kept informed of the progress made so 
that any delay in project implementation would receive immediate attention. 
To reduce financial burden, at least one of these meetings, instead of all,  
should be attended by representatives from overseas.  In so doing, any 
recommendations and/or directives to resolve pressing issues would cascade 
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to relevant project members and be closely monitored by the Project Secretariat. 

Frequent meetings among members of the Technical Working Committee 
(TWC) would facilitate updating of technical progress and exchange of 
views particularly in addressing any technical obstacles faced. This was 
realized towards the later part of the project implementation when the 
Project Secretariat then set aside more allocation for such interactions. At 
these forums unresolved issues discussed were forwarded in advance to the 
Project Secretariat. Effective measures were also sorted out at the following 
Regional Managers’ meeting to minimize any further delay. 
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7.  CONCLUSIONS AND RECOMMENDATIONS 

In summary, the pertinent conclusions and recommendations to be made 
are as given below:

7.1 Conclusions

Identification• 

The project was set up as a first important enabler towards the development 
of a solid, commercially viable forest plantation industry in the future.  With 
the harmonized set of testing methodologies developed and once wisely 
applied, forest plantations with optimum outputs required from the commercial 
perspective as input material for subsequent down-stream processing could 
then be established. This helps in the sustainability of the forest plantation 
industry as a whole, which also would do wonders to offset the current threat 
of global warming in return.   

Design • 

The project was designed in such a way that the major output of 80% was the 
harmonized set of testing methodologies while a smaller weightage of about 
20% was allocated to selected products. Methods of assessment for basic 
and working properties of plantation-grown timbers were developed based 
on three basic considerations, i.e. objectivity, universality and applicability. 
This would facilitate  maximum acceptance and applicability by all member 
countries, particularly the less-developed tropical nations. Three plantation 
species, one for each three regions, were used and the research scope was 
reduced for FRC, Sabah, due to its constraint in resources. Some technical 
hitches were encountered during project execution which could be traced 
back to some inadequacy in the project design.   
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Implementation• 

Four (4) levels of meetings were organized to streamline the project 
implementation as and when necessary.  They were: a total of six (6) PSC 
meetings including two (2) ad hoc ones, four (4) TWC meetings, five (5) 
MWC meetings and nine (9) RMMs.  Major industry stakeholders were 
involved when appropriate particularly with regard to the development 
of non-standard testing procedures and implementation of Objective 2 
activities when commercial facilities were required. Constant input was given 
by FFPRI, Tsukuba, Japan, as the international collaborator while advice 
was secured from ITTO from time to time. The implementation strategy, 
however, had to undergo occasional streamlining to conform to prevailing 
circumstances and constraints faced while ensuring effective achievement 
of specified project objectives.

The technical hiccups encountered particularly in the case of Acacia 
mangium led to the first six-month extension although the second six-month 
extension was proposed by the PSC to cater for the extended scope, all 
these without allocation of additional funding. 

Management• 

The project was essentially managed by the National Project Director, 
assisted by the Regional Project and Programme Managers and aided by 
the Project Leaders assigned to each study area, while the operation was 
manned by the Project Secretary. Each regional office was also supported by 
its own office administration and management. Unlike other ITTO projects, 
which are supported by a strong team of experienced and dedicated project 
consultants, challenges were faced in certain aspects of project management 
due to the inexperienced team handling a project of such magnitude and 
complexity. 
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Sustainability of project• 

The extension of the project output was seen through the organization of 
the project-ending seminar-cum-workshop and publications produced, 
besides meetings, consultations and dialogues organized involving the 
stakeholders concerned. Follow-up discussions and actions were also in 
place. Representatives from a total of seven ITTO member countries were 
sponsored to participate in the project-ending seminar-cum-workshop held. 

    
7.2 Recommendations

Identification• 

Although the methodologies developed appear to pertain to the forest 
plantation timber and not to the plantation per se, the quality of the timber is, 
however, related to how the trees were planted with respect to the planting 
variables adopted. Hence it is recommended that the set of methodologies 
developed be applied systematically to current and future forest plantation 
set-ups using the appropriate planting variables available such as species, 
age groups, planting densities or other silvicultural treatments such that 
optimum outputs in terms of volume and quality, or value of raw materials 
derived, could be attained. It could also be used to compare the differences 
in results obtained from different  nations and regions. Any constructive 
suggestions on the testing methodologies could always be fed back to 
Malaysia for further enhancement. 

Design • 

It is recommended that one common species, in this case Acacia mangium, 
be used in all three regions in view of its significance in the whole country 
as well as to enable a more thorough study and comparisons be made. 
Suggestions on further fine-tuning of the testing techniques to improve 
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their objectivity, universality and applicability are also welcome. During the 
project design, a thorough critical path analysis should be emphasized such 
that possible problems could be kept to the minimum.

Implementation• 

More frequent PSC meetings involving primarily local PSC members should 
be held while at least once a year a full-fledged PSC meeting with the 
participation of representatives from ITTO and the donor country should 
be arranged. This was implemented during the final year of this project 
execution when such urgency arose. More regular and ad hoc meetings at 
the technical level should also be organized such that all possible difficulties 
could be anticipated if not tackled at the earliest possible time. Adequate 
funding should be made available by the Secretariat for the interaction and 
consultation processes when the need arises. 

Management• 

Some briefing or training in relevant project management would be useful 
to ensure smoother organization and implementation, especially when 
a younger team is involved. This could be carried out by the executing 
agency itself if prior management of a similar project prevails or by the ITTO 
Secretariat. A simple checklist to be prepared by the ITTO Secretariat may 
also be handy.  

Sustainability of project• 

To further sustain the project, vigorous promotion among stakeholders 
and producing countries and in international forums should be upheld. 
The introduction made to the selected foreign participants from member 
countries during the closing seminar should be further sustained so that the 
application of the methodologies could be extended to these countries and 
beyond. Constructive feedback should also be welcome.
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As the longer-term objective of the project is to promote a sustainable 
plantation forest industry among tropical nations, the economic viability and 
marketability of the products developed are essential. The current project 
only provides the strong foundation needed; hence further upscaling of the 
results obtained taking into consideration the feedback gathered is necessary 
to bring the success to a higher level. 

Responsible for the report

_____________
Dr TAN Yu-Eng

National Project Director
c/o Forest Products Division
Forest Research Institute Malaysia (FRIM)
52109 Kepong
Selangor Darul Ehsan
Malaysia
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