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Executive Summary 
 

1. Project Background 
 
The tropical forests of Malaysia have been acknowledged to be amongst the most complex and diverse 
ecosystems playing a significant role in the socio-economic development of the nation. These forests also 
play a vital role preserving soil, water resources, maintaining climate patters and conserving biodiversity. 
Recognising the myriad of benefits that is provided by these highly values renewable resources, Malaysia 
has stepped up efforts to manage the forests on a sustainable basis. However there are concerns that 
the managed forests still experiencing degradation in terms of productivity as well as species diversity 
due to impacts inflicted during forests harvest operations. The capacity of the forest to recover is 
compromised and in the long run is causing a drain in overall biodiversity.  
 
The Conservation of Biodiversity (CBioD) Project (PD 165/02 Rev.3 (F) & MAL/04/G31) started in 2007 
funded by the Government of Malaysia, UNDP-GEF and ITTO and initially supposed to be completed in 
March 2012 but extended with no additional budget allocation to August 2012 by the PSC meeting in 20th 
September 2012.  The extension was due mainly to accommodate regional seminar of the project as a 
platform to disseminate the outputs of the project to other countries in the region.  The seminar was 
successfully held in March 2012 at Kuala Lumpur.  The project worked on addressing concerns that 
current forest planning procedures in the tropics do not give sufficient consideration to the conservation of 
biodiversity. The Project is to promote biodiversity conservation in production forest through the 
development of improved tools integrating biodiversity  into forestry planning and management decisions, 
particularly, decisions on allocation of the extent and location of production forests with adjacent 
temporary protection forests that will allow and assist regeneration of forests and biodiversity.  
 
The current forest management practices in many tropical countries tend to maximize timber production 
goals and are deficient in certain critical aspects that threaten sustainability and conservation of biological 
diversity. The procedures for identifying forest areas that should be protected within the permanent forest 
areas and within individual forest concessions do not give sufficient consideration for biodiversity 
conservation.  
 
It is also now generally accepted that effective biodiversity conservation strategies must include not only 
a system of protected areas but also the integration of biodiversity considerations into the management of 
timber production forests—especially production forests that are adjacent to protected areas or include 
assemblages of species that are not well-represented elsewhere. 
 
The baseline scenario for this project is that forest planning in tropical regions will continue to depend 
upon expensive, time and data intensive biodiversity assessment and valuation methods. As a 
consequence biodiversity values (including biodiversity of global significance) will not be incorporated into 
developmental decision-making in an efficient manner. Inadequate valuation of biodiversity in 
developmental decision-making will continue to result in inefficient (generally sub-optimal) allocation of 
forest resources to conservation. 
 
At the site level the baseline scenario is that forest resources in Perak (particularly the PITC forest 
concession and nearby forest reserves such as Belum and Temenggor) will continue to be managed 
according to conventional forestry management practices in Malaysia. Biodiversity assessment activities 
are limited to the existing National Forest Inventory and concession-level timber surveys undertaken by 
timber concessionaires. Relatively little or no valuation analyses would be conducted, and as a result 
decision-making on allocation of forest areas to conservation versus production will be driven by 
subjective assessments and policy imperatives rather than formal, informed allocation mechanisms. 
 
The project entails research in the following areas: 
 

 Developing methodologies estimation of biodiversity and the impacts and recovery of forest 
ecosystems as a result of management practices; 



 

 
 Formulation of improved models for predicting biodiversity within and between forest community 

types taking into consideration logging status and location.  
 

 Enhancing skills and capacity of local counterparts as well as dissemination of the tools and 
methodologies developed. 

 
1.1 Organisational layout of the Project: 

 

 
 
 

2. Developmental  Objectives and implementation strategy  
 
The overall development objective is to conserve biodiversity through the formulation of improved tools 
for integrating biodiversity considerations into forest management decisions, in particular decisions on 
harvesting protocols that have impacts on the sustainability of the forests and conservation of 
biodiversity. The "tools" will include efficient methods for assessing biodiversity in sample plots and 
interpolating estimates from those plots to larger areas, statistical relationships that will enable forest 
managers to predict biodiversity on the basis of the characteristics of forest stands, and stand-level 
models that can be used to predict the short-term and long-term impacts of different harvesting protocols 
on biodiversity. The tools will be developed through research 
conducted in Malaysia, but they are intended to be applicable in other tropical regions. 
 



 

The Project had intended to complete all filed work including those funded by GEF-UNDP which has a 
direct link effect on component funded by ITTO and thereafter taken on capacity building, especially for 
the forestry department. This would have included numerous stakeholder consultations as the project 
progressed on as well as small working groups to make sure the tools created remains relevant to the 
most important client; Forestry Department of Peninsular Malaysia.  
 

3. Project Performance (Project elements planned and implemented.) 
 
The project was behind schedule which had a major consequence on the capacity building element. This 
is partly due to much of the research also facing delays and only being finalized towards the very end of 
the project. The project team is currently working on the documentation of the research and making it 
operational and implementing it with the Forestry Department though this is likely to happen in the 
Resource Centre phase.  
 
Out of the 3 objectives of the project only 2 have been delivered to a better standard as capacity building 
was not entirely emphasized till the end of the project due to numerous delays in field work as well as 
analysis. However it is worth noting that the Rapid Biodiversity Assessment Tool was the best 
deliverance of the Project having completed all field work, publishing the methodology and carrying out 
capacity building programmes. 
 

  

3.1 Integration of project results and making them operational 

 
The project idea was to integrate ecological and economic data into a forest planning optimization model 
along with the GEF funding. This has only been partially achieved. The forest planning model developed 
has only in part integrated results from the many high-quality research studies undertaken. The studies 
themselves therefore stand out as a series of worthwhile individual studies rather than as an integrated 
package that can be operationalised by the target agencies. The various models and manuals produced 
have not yet been made operational. Substantial information is there, but it has yet to connect to 
operational procedures and practices of the Forestry Department or the State Economic Planning Unit.  

3.2 Products of the Project 

 
With the exception of a few incidental taxonomic and descriptive papers, none of the tools developed 
under the project have yet been published in peer reviewed journals. However the International Advisory 
Panel funded by the GEF component has reviewed the above mentioned and verified the scientific 
standing of the research.  

 

Forest rangers trying out the RBA during 
a capacity building workshop 



 

The Project has published a book “Of ants, water and man”, 6-7 newsletters and the RBA Manual. In 
addition, the project has published four papers in peer-reviewed journals and has submitted several 
more papers for publication (see Annex 4 for a full listing).  There has been extensive peer review 
through presentations at stakeholder workshops, at the Technical Working Group and at the IAP 
(forums which included highly respected local and international researchers. The various stakeholders 
discussed, refined and generally accepted and approved the methodologies and results presented in 
these forums. In addition, the researchers noted that there had been limited time for the peer review 
publication process as results were only coming out towards the end of the project and from the fact that 
the peer review publication process is a long and tedious process. In addition, Project Management felt 
that many of the current studies are ‘snap shots’ that can only be validated when tested extensively in 
an operational context. 

 
There were unforeseen delays in the implementation of the project as well as fieldwork schedules, hence 
results were obtained late in the project phase. The RBA Manual was produced as a result of 
consultations with stakeholders and hands-on testing.  

3.3 Overview of key products 

 
The project have carried out a number of studies from which several ‘products’ have been produces in 
the form of manuals, methods, results and models. The key products of the project are listed below: 

 
 Rapid Biodiversity Assessment (RBA) Tool 
 Virgin Jungle Reserve (VJR) study 
 Forest Regenerative Capacity Model  
 Model for predicting biodiversity using different sampling techniques 
 Economic Valuation studies 
 Hydrology /watershed study  
 Water treatment cost for potable water  
 Recreational study (passive use, new parks, travel cost study) 
 Non-Timber Forest Products (NTFP) study 
 Forest Harvesting Protocol – tree selection 
 Forest Harvest Planning Tool 
 Web-based database. 

 
All the studies were found to be relevant and being potentially beneficial to improved management of 
biodiversity in production forestry.  The project produced several “products” that collectively have been 
branded “The Perak Tool Set”. However various project components have not been adequately 
integrated into a coherent set that can be used to achieve the project outcomes and were rather ‘stand 
alone’ studies. There is no description or overview and consolidation of the Perak Tool Set. 

 
The project has made limited progress towards achieving the capacity building outcomes.  While most 
of the project studies are nearing completion, implementation by the forestry departments and the state 
planning units has not yet been achieved.  Fortunately, FRIM has decided to finance a further 12 
months phase of project activities that will focus on implementation. A more detailed description of the 
content of this phase can be found in the approved application for funding to the FRIM board presented 
in annex 6. 

 
 
3.4 Project Performance 



 

 
The CBioD project, as implemented, has been in compliance with ITTO policy guidelines in  relation to 
ITTO Criteria and Indicators for sustainable forest management. It is developed to futher enhance the 
ITTO-IUCN guideline especially in relation to biodiversity assessment for forest certification. It greatly 
benefited from the UNDP-GEF funding that emphasised the economic valuation of environmental goods 
and services.  
  
Being first of its kind in the tropics this targeted research project meet uncountable number of obstacles 
that had vastly impacted on the delivery time of the project as well as the inimal capacity building that the 
project managed to complete. However, it did serve as a large leaning platform for the entire team as well 
implementers such as the forestry department on the complexity of such a project that demands more 
time and greater funding for full and better implementation.  
 
The project also benefited from various evaluation processes such as the International Advisory Panel, 
Midterm Evaluation as well as Terminal Evaluation along with the Technical Working Committee and 
Project Steering Committee worked to guide the project along the way.  
 
However, the Terminal Evaluators noted the many short comings of the Project especially in delivering 
outputs which was mainly caused by the delay in research. This was noted due to the researchers 
working on delivering high standard research results.  
 
3.5 Realised performance versus the planned performance 
 
Specific Objectives 
 
• Objective 1: To develop improved methods for assessing biodiversity and better understanding of the 
impacts of forest management practices on it.  
 
Realised performance:  
 
A set of tools to assess biodiversity for pre & post felling assessment has been created, verified and 
published along with some capapcity building programmes.  
 
• Objective 2: To develop improved stand-level models for predicting the impacts of forest management 
systems on biodiversity. 
 
Realised Performance: 
 
A simple formula to calculate and predict biodiversity changes in production forest has been created.  
 
• Objective 3: To enhance the capacity of targeted stakeholders in tropical regions and disseminate tools 
and techniques developed by the project. 
 
Realised Performance: 
 
Though minimal capacity building was conducted a Regional Seminar was carried out to allow SEA 
member countries to participate and learn from the Project team on the targeted outputs of the project.  
 

4. Project Outcome, Target Beneficiaries Involvement 
 

 Throughout the course of the project, stakeholders were kept informed and involved in every step 
of decision making. Through existing set up as well as impromptu committees. Among these 
committees the Forestry Department was always involved to ensure that all products developed 
by the Project remain practical and cost effective for the end users.  

 



 

 Several hands on capacity building had been conducted especially in the areas of Rapid 
Biodiversity Assessment. The methods though initial developed by the Project team once a semi 
concrete set was developed it was run through forest rangers and officers, who further helped to 
enhance the methodology as well as the description in the Manual.  

 
 The Stand Level Biodiversity Predictive Model was completed only at the tail-end of the Project 

hence no ground testing or stakeholder involvement were included.  
 

 The Project established 2 committees namely the National Implementing Committee (NIC) and 
State Implementing Committee (SIC). Both function as a bridge between the Project and 
implementation progression at a national and state level. The NIC is headed by the Ministry of 
Natural Resources and SICs are headed by the State Economic Planning Units. The states of 
Perak, Pahang and Trengganu have established the SIC.  

 
 The following are the Project’s objectives as well the outputs. It is to be noted that the Project 

Documents has listed these along with a few other outputs for implementation. However in Phase 
I of the ITTO funded project the following are the listed outputs: 

 
Objective 1: To develop improved methods for assessing biodiversity and better understanding of the 
impacts of forest management practices on it.  
  
• Output 1.1: Determining the value of local refugia on biodiversity recovery. 
• Output 1.2: Assessment methods for forest biodiversity. 
 
Objective 2: To develop improved stand-level models for predicting the impacts of forest management 
systems on biodiversity. 
 
• Output 2.1: Statistical models relating to biodiversity and community types to forest 
characteristics. 
 
Objective 3: To enhance the capacity of targeted stakeholders in tropical regions and disseminate tools 
and techniques developed by the project. 
 
• Output 3.1: Personnel trained in using biodiversity assessment tools and forest management models 
developed by the project. 
 
• Output 3.2: Website on project-related materials (e.g., reports, datasets, model software and manuals) 
that can be accessed by all interested parties. 



 

The main stakeholders to the project are identified as:  
 

 Perak Integrated Timber Complex (PITC). PITC host the field project and are 
willing to trial test new approaches and methods. 

 Perak State Forestry Department (PSFD). Hosts PITC. 
 The Forestry Department Headquarters of Peninsular Malaysia (FDHPM). If 

satisfied with the new tools and methods they would consider their wider 
application. 

 Based on consultation with and approval from its stakeholders the Malaysian 
Timber Certification Council (MTCC) has the potential to adopt new tools and 
methods in its Malaysian Timber Certification Scheme subject to the approval of 
its stakeholders and the MTCC Board. 

 The Forest Research Institute Malaysia (FRIM) has direct interest in the project 
as it is fully in line with its mission to plan and implement research for the 
development of the forestry sector and conservation of forest resources. 

 Similarly, the international collaborators have direct interests in providing their 
technical services towards the joint-development of the new tools and methods.  

 
Other than the above primary stakeholders the Project outputs are generally to benefit 
a global community of foresters and decision makers.  

 
The project has successfully carried out a number of research studies that in the long 
run can be used to help the forestry sector to incorporate biodiversity concerns into their 
planning. The table below gives a brief overview and description of the research carried 
out. The research was relevant and is an important contribution to the linking of ecology 
with economics in production forestry.  The following table is the complete number of 
activities for the project is both funded by ITTO and UNDP-GEF. This is for the benefit of 
better understanding of the project as well as to demonstrate the complexity and weight 
of all the activities carried out the project team.  
 
Study Description 
Rapid Biodiversity 
Assessment (RBA) Tool 

This tool provides an excellent field manual that describe the 
mechanics of the systematic data collection of eight indicative 
taxa that can be used to describe the biodiversity in a given 
area. The manual has applications far beyond forestry 
departments and can be used by universities, schools and 
NGOs as a standard tool for study and carrying out sampling 
using repeatable techniques.  
 

Virgin Jungle Reserve 
(VJR) study 

This innovative study assessed the benefits to biodiversity of 
having small protected areas in a landscape of selectively 
logged forest.  Initial results indicate that the “natural forest 
management” silvicultural systems do not result in a decrease in 
species richness and that the presence of VJRs had relatively 
little impact on biodiversity of the larger landscape.  This was a 
conclusion somewhat contrary to what had been expected. 
   

Forest Regenerative 
Capacity Model  

This model provides an excellent overview of the longer term 
consequences of various logging practices in terms of the 
regeneration of timber species.  The model provides a strong 



 

case for better  and more detailed management of individual 
species in the logging planning systems 
  

Model for predicting 
biodiversity using different 
sampling techniques 

This model is the first of its kind for Malaysia and has the 
potential to be used as the basis for future models that can be 
applied by forest managers 
 

Hydrology /watershed 
study  

The study, which was based on 30 years of streamflow data 
from the Department of Irrigation and Drainage, showed that 
sediment in rivers increase with increased logging and 
calculated the relative impact of selective logging in catchment 
area. 
 

Water treatment cost for 
potable water  

This spreadsheet model demonstrates how conservation of 
virgin jungle in water catchment areas significantly decreases 
the treatment cost compared to that of non-forested water 
catchment areas and that selectively logging of forests do not 
significantly increase the treatments costs of water from the 
catchment. 
  

Recreational study 
(passive use, new parks, 
travel cost study) 

Findings from these studies show that willingness to pay 
(calculated for Kuala Lumpur and Selangor state) for protecting 
biodiversity from losses due to poaching and logging was higher 
than the timber revenue received from logging of the forests.  
The other study gave good directions for how the public values 
park features which is key information when planning for a park 
 

Non-Timber Forest 
Products (NTFP) study 

The study suggests that available information in the literature is 
sufficient for crude estimation of the current value of forests as a 
source of NTFPs, but not for reliable projections of future values 
or the relative values of NTFPs from virgin vs. logged forests 
 

Forest Harvesting 
Protocol – tree selection 

This study revises the harvesting protocol used by the forestry 
department and proposes a comprehensive pre-felling inventory 
that would assist in maintaining the vertical structure of the 
forest and ensure that the proportion of key commercial species 
does not decrease in the long run. 
 

Web-based database The project has developed a web-based database in order to 
make the various data sets from the project accessible. 
 

Forest Harvest Planning 
Tool 

A simplified optimisation model has been generated allowing 
inputs from data that can be derived from the hydrology model, a 
spatial biodiversity model and information from the forest 
department inventory. By adjusting various parameters, the 
model allows the calculation of annual allowable cut under 
different scenarios and distributes the harvesting areas over the 
landscape while preserving a number of areas to act as 
biodiversity refuges. 
  

Intended situation after project completion in the Project Document 
 



 

At the end of the project, both relevant government agencies, notably FRIM, and also 
the industry will have a better understanding of the impacts of their interventions on the 
forest ecosystem especially on its sustainability and biodiversity. They will have the 
capacity to:  
 
• Assess the impacts of existing and improved harvesting protocols on forest biodiversity 
 
• Model the biodiversity distribution patterns and how they change with human 
interventions 
 
• Employ harvesting protocols and technology that would conserve or protect biodiversity 
 
Understanding the impacts will allow managers to develop appropriate strategies and 
procedures that will promote the conservation of biodiversity in production forests. The 
models developed will allow managers to predict the impacts of their decisions and 
enhance confidence of stakeholders, interested parties and the public on the policies 
and management strategies adopted. 
 
As discussed in part 1, the results of this project will feed into a GEF project proposed by 
FRIM that will extend the integration of biodiversity conservation and timber production 
to a landscape scale and will develop improved methods for valuing goods and services 
linked to biodiversity.  
 
Using the tools and with the information forest characteristics, expert systems will be 
developed to assist managers allocate forests between production and protection 
categories in order to maximize biodiversity while achieving timber management goals. 
 
The project will involve foreign experts who are amongst the best in their respective 
fields. This is necessary as the research being undertaken also involves new dimensions 
that require high levels of skills. This is also advantageous to Malaysia, as it will provide 
opportunities to increase capacity and experience through interaction with the experts. 
At the same time training will be organized to disseminate the findings of the project 
progressively. These opportunities for training will also be provided for individuals from 
other countries within the region. 
 
4.1 SITUATION AT PROJECT COMPLETION 
 
The situation is a complete assessment of all GEF-UNDP and ITTO funded activities. 
This is to provide a better outlook of the entire project.  

RBA 

1. One of the assumptions of the project was that biodiversity was not 
incorporated into “developmental decision making” as current methods for 
assessment of biodiversity were too expensive. This activity was therefore 
designed to “Use the lessons learnt from the development of efficient statistical 
methods for estimating biodiversity from small samples, as well as the 
development of improved methods for assessing biodiversity and the biodiversity 
assessment on a landscape level and produce manuals for information 
dissemination and the training activities under Output 3.” Consequently, the 
project has produced a Rapid Biodiversity Assessment (RBA) “manual”, which 



 

focused on the mechanics of the sampling biodiversity using eight taxa groups. 
There were extensive discussions on the selection of taxa as well as the number 
of taxa before the project team settled on the eight. A field manual for collection 
of the eight taxa was produced after extensive research and field testing. Training 
in the use of the manual had also been carried out. The field manual is excellent 
as it is simple, with easy and straightforward descriptions of sampling 
methodologies and very good illustrations of equipment, techniques, recording 
sheets etc. This manual has great potential for use beyond original intent for 
instance for sampling, teaching and awareness creation by NGOs, Universities 
and schools.  The manual has been translated in to Bahasa Melayu to allow for 
wider use. 

 
2. Several relevant comments of the IAP regarding the RBA tool have not 

been addressed.  In particular, the 2008 IAP report queried “Will a biodiversity 
index be weighted to take account of relative importance of a single taxon or a 
few taxa? This could be an acid test of the methodology.”1  A similar comment 
was made by the MTR who stated that “If the goal is to ensure the maximum 
species within a limited landscape the problem is then to ensure that globally 
rare, endangered and vulnerable species and communities gain full 
representation in contrast to widespread, non-threatened and weedy 
communities” (MTR p. 20-21).  The MTR further questioned whether suitable 
data collections were being planned to address this. The written management 
response to the MTR did reply to this point.  In the RBA documents reviewed by 
the Terminal Evaluation (TE), the project team has not used a prioritized or 
weighted index and instead uses the generic Shanon Index which lumps all 
species together regardless of their conservation status or range.  The TE team 
note that rare and threatened species are of particular concern for biodiversity 
conservation and agrees with the 2008 IAP that the RBA tools developed would 
have benefitted from also focusing on these species. 

VJR Study 

3. The Permanent Reserved Forests in Peninsula Malaysia is divided into 
a number of functional forestry classes for production, and protection. One of 
these protection classes are the Virgin Jungle Reserves of which there in 2008 
were 3802 ha gazetted. 

 

                                                 
1 This comment was made with reference to frugivores (the study site is of global importance for Plain 
Pouched Hornbills).  The frugivore group was subsequently removed from the RBA and the researchers 
felt that the comment was not relevant to the RBA analysis as a whole.  The TE team disagree with this 
interpretation and feel that the development of a biodiversity index is a comment that is relevant to all 
taxa groups, not just frugivore. 



 

Functional Classes of Permanent Reserved Forest in Peninsular Malaysia (in 
hectares) 

Functional class 1993 2008 
a) Timber production forest [default class] 3,753,555 4,127,104 
b) Soil protection forest  21,230 176,765 
c) Soil reclamation forest  0 2285 
d) Flood control forest  0 0 
e) Water catchment forest  848,692 488,682 
f) Forest sanctuary for wild life  40,025 9856 
g) Virgin jungle reserved forest  9229 3802 
h) Amenity forest  2222 4070 
i)  Education forest  6064 10,197 
j)  Research forest  5256 3807 
k) Forest for federal purposes  12,222 0 
l)  State park n/a 95,524 
Total protection forest 944,940 792,896 
Total permanent reserved forest 4,698,495 4,920,000 

(Source: Draft Masterlist of Protected Areas in Malaysia, WWF Malaysia, 2008) 
  
 

4. Activity 1.3.1 was designed to “Establish biodiversity assessment plots 
in 4-5 Virgin Jungle Reserves (VJRs) of varying size in Peninsular Malaysia, in 
adjacent logged forests, and in similar logged forests more distant from the VJRs, 
and use the estimates of biodiversity from these plots to determine the impact of 
local refugia on recovery of biodiversity in logged forests. The taxa to be 
assessed will be selected on the basis of their economic importance, their 
importance to ecosystem function and stability, their response to ecosystem 
change or disturbance, and the availability of efficient survey methods and local 
expertise. At the very least, they will include trees, birds, butterflies, bats and 
small mammals. Given that areas adjacent to VJRs were logged decades ago, 
these assessments will provide information on biodiversity recovery over a 
medium to long-term time scale.” 

 
5. The VJR study has been completed and one paper looking at four taxa 

groups has been submitted for publication and is presently under peer review.  
The results are apparently contrary to what was expected by the project team 
and the RBA carried out even indicates that biodiversity “increases” after logging.  
No analysis has been carried out as to why this is the case and no assessment 
has been made of the specific impact of logging on rare or threatened species.  
The simple conclusion that biodiversity “increases” did not take account of 
whether the total species diversity represented an introduction of common and 
invasive species or involved a reduction in any sensitive species.  Work has yet 
to be carried out on how the results of the VJR study should be interpreted in an 
operational sense.  However, the results provide a good justification for 
continuing selective natural forest management as opposed to timber plantations 
which involve the clearance of all natural vegetation and thus would almost 
certainly show a significant decline in diversity of all taxa.  The results of the 



 

study have not fed into the ‘Planning tool’ so this tool continues to operate on the 
assumption that VJRs are important refuges of biodiversity - in spite of the results 
from the VJR study. 

 
6. The results of the VJR study indicate a flaw in the assumption of the 

study that logged over forest experienced a significant decline in diversity. The 
project brief notes the theory as follows: “Most major taxonomic groups show a 
definite relationship between the number of species surviving in a site and the 
site area. This species-area relationship applies to scales from one meters 
square up to a continent. The implication is that small conserved areas do not 
support a large enough representation of the species in a larger forest to be of 
much benefit in re-establishing the natural diversity of a larger contiguous 
harvested area.“  This theory assumes that the natural diversity is affected by 
harvesting.  The project did not provide any literature that indicated that such a 
decline occurred under the natural forest management silvicultur systems in 
place in Peninsular Malaysia.  Literature review may have improved the 
preparation of the study. 

Regenerative Capacity Model 

7. The project team has developed a very relevant model for forestry 
decision makers in choosing harvesting regime with a view to long term species 
composition and harvest volume.  It is a small computer model where the user 
can enter a number of “what if’s” in regards to harvesting regimes based on 
which the model will project the long term development of harvestable timber of 
the various species. It is a valuable model that certainly demonstrates the long 
term effects of today’s management decisions in regards to harvesting regimes. 
The model has not yet been submitted for publication in a peer-reviewed journal 
and may as such still be in need of public scientific validation2.  The model has 
not been produced in a format that allows it to feed into other project components 
e.g. the planning tool or the harvesting protocol and it is unclear how this 
important and relevant tool will feed into the planning and decision making of the 
Forestry Department. 

Biodiversity Predictive Model 

8. The evaluation team found that this was a relevant study but noted it 
was  a stand-alone study like many of the studies.  The closing report for Activity 
3.1.1 (“Develop statistical models that relate measures of biodiversity and forest 
community type to forest characteristics”) concludes that the model developed 
have only limited chance of being used in any operational sense: 
"As a result, there is little reconciliation between the research data used for the 
study and the data from management activity, which in turns might reduce the 
practicality of the model and the likelihood of the developed tool from this Activity 

                                                 
2 The Project Management has made numerous reference to the validation achieved by the IAP and the 
TWG as well as other for and state that in many cases it would have been impractical to wait for peer 
review publication which could have stalled the project. 



 

to be adopted. In summary, the nature of the consultation needs to be changed 
towards more tool/output oriented with slight touches on methodology behind the 
development, and further efforts should be put on more consultation to reconcile 
the difference between datasets." 

Forest Hydrology Model 

9. Activity 2.1.2 aimed “To compile data necessary for constructing a 
landscape-level, statistical model that predicts the economic consequences of 
changes in hydrological functions caused by changes in forest cover, and to 
construct a “benchmark” version of such a model.” This study is the first in 
Peninsular Malaysia to take many years of data from hydrological monitoring 
stations from the Department of Irrigation and Drainage and relate it to forest 
cover of the catchment.  In total 100,000 daily observations on stream flow were 
compiled from 34 catchments over the period from 1971- 2003 with a smaller 
data set on suspended sediment. The result was a tool that could predict 
hydrological impacts of changes in forest cover both in terms of discharge 
(stream flow) and changes to suspended sediment. The user would supply data 
on total catchment area, forest cover (only natural forests) in the catchment, 
rainfall and temperature. The status of the forests cold also be supplied as input, 
e.g. proportion of Virgin forest and such. Based on this user input the tool will 
predict the average annual discharge measured in cubic meters per second and 
the suspended sediment in metric tons per day. The tool is presented as a 
powerpoint presentation with built in spreadsheet functions for data input. This 
means that the tool in principle could be used to compare scenarios for different 
forest management plans.  

   
10. The notion is that foresters should consider any externalities resulting 

from their production like other production facilities have to (e.g. factories). To do 
this foresters would need to know more about their off-site impacts than they do 
today and this is what the tool is attempting to address. However, sediment 
production and annual runoff are not figures that typically are part of a forest 
management plan and the average forester has only limited understanding of 
hydrology and sedimentation. The output from the tool are figures such as 
“61.78651 cubic meters per second” (stream flow) and 428.57389 metric tons per 
day (sediment). It is questionable how a forest management planner are going to 
use such figures in his planning, even if it is two plans that are compared to each 
other. The tool provides no explanation for analysis of results, for estimating any 
high or low values or otherwise.   

 
11. It is unclear who is actually going to use the model and for what 

purpose.  The study was not linked to the harvesting protocol which explicitly did 
not look at reducing the impact of logging on stream sedimentation.  Neither was 
the study linked with the RBA3, even though one of the eight taxa groups is 

                                                 
3 According to the Project Team the hydrology study was never intended to be linked to the harvesting 
protocol or the RBA due to the characteristics of the datasets employed.  It could not be linked to the RBA 



 

explicitly related to stream invertebrates known to be good indicators of water 
quality (although the taxa chosen to indicate water quality are actually indicators 
of organic pollution rather than sedimentation). Aspects of the hydrology and 
sedimentation calculations feed into the planning model. 

Water Treatment Cost for potable water 

12. The project succeeded in obtaining treatment costs over time from 
water treatment works in Perak. This is an important study and probably the first 
of its kind in Malaysia that relates increase in sediment as a result of land use to 
the cost of treating the water by removing the sediment. Although a relevant 
study and an interesting little model/tool developed the overall purpose of the 
activities originally designed was too look at total watershed values. Water 
treatment cost is just one of these values. Other cost increases for increased 
sediment loads are fish production (of particular importance to local people such 
as orang asli), dredging cost for navigation, costs to coral reefs, damage to local 
gravity feed water supply systems (typically also an Orang Asli issue), 
sedimentation of hydropower reservoirs and tear of turbines of additional 
sediment, decrease of navigation, increase in flooding etc. After the scoping work 
to determine what can reasonably be collected, the team came up with a 
narrower list of reduced sedimentation of water supplies and harbours, reduced 
risk of drought to municipal supplies, and reduced risk of flood damage. However 
most of these studies did not fully materialize. The economics team said they 
attempted to quantify these various other costs of increased sedimentation and 
compiled substantial data on many of these costs, but in the end they found that 
the data were “inadequate for conducting reliable valuation research” and 
therefore they did not make their way into the planning model.  In view of the 
potential to look at total watershed values the project only succeeded in 
scratching a small corner and failed to make any meaningful improvements in the 
decision making framework of the Perak State Economic Planning Unit.  The TE 
team does, however, acknowledge that the project faced many unforeseen 
difficulties in obtaining key data from stakeholders despite repeated and diligent 
attempts by the project management. 

 
13. It is not at all clear who is going to use the model developed. 

Nevertheless, the costs captured for water treatment, even if it was only possible 
to get the figures from water treatment plants in a single state, will contribute to 
overall understanding of the cost of sedimentation related to different types of 
land use. In this, the study was successful and valuable. 

Valuation studies  

14. Based on a survey of 1,261 households in Kuala Lumpur and Selangor 
the valuation studies looked at:  

                                                                                                                                                  
because DID does not have monitoring stations in the locations where the RBA studies were conducted.  
For the same reason, it could not be linked to the harvesting protocol.  



 

i. Passive-use benefits of protecting Belum-Temengor forest against 
logging and poaching (choice experiments) 

ii. Recreational value of day trips to existing forest recreation sites 
(econometric analysis of trips made to approximately 130 sites) 

iii. Value of attributes of a hypothetical new forest park (choice experiments) 
 

15. The studies were the first to combine rural and urban sampling in their 
study design.  These were all relevant studies and looked at some key values of 
protection forests/parks.  The passive use value 

  
16. The passive use value study concluded that “Average household in 

Kuala Lumpur and Selangor is willing to pay more to protect Belum-Temengor 
against logging than to protect it against poaching, and is willing to pay a small 
premium if it is protected against both threats”. This is of course an important 
piece of information when discussing conservation although the issue naturally 
remains how to capture such values.  

 
17. The recreational use value based on day trips were in the order of RM5 

– RM25 per household per trip over and above the travel costs. Finally the study 
on value of on-site services revealed useful information in regards to key success 
attributed when establishing recreational opportunities in Forest Parks. This latter 
study included a small spreadsheet model for park valuation.  

 
18. Some assumptions of the questionnaire survey appear flawed, in 

particular, selective logging is assumed to have a highly negative impact on 
species diversity, with the baseline scenario assuming that “in 20 years, all of the 
species that would be impacted by selective logging and poaching will become 
extinct within the forested area”.  The existing literature and the ecological 
studies under this project provide no basis that selective logging has resulted or 
will result in the extinction of any species, casting doubt on the basis for the core 
assumption of this study.   

 
19. The survey asked respondents about a range of impacts for specified 

groups of species (by showing illustrations of such species), ranging from no 
extinctions to full extinction (of the indicated species)4.  This indicates a lack of 
communication between the ecological and the economic sections of the project.  
The team decided to change the outputs from the studies to a voluminous study 
report designed mainly for researchers based on the correct assumption that the 
Forestry Department or the any State Economic Planning Unit would not engage 
in carrying out such studies themselves.  It is unclear how the information and 
conclusions from these studies have been used in the Perak State Economic 
Planning Unit or even to what extent it has been discussed with the Unit and the 
Perak Forestry Department.  

                                                 
4 Incidentally, the illustrations mistakenly included species not found in Belum‐Temenggor such as the 
Javan Rhinoceros and the Asiatic Black Bear. 



 

Non Timber Forest Products. 

20. A larger study on Non Timber Forest Products was planned with the 
objective to “To collect data necessary for assessing alternate methods for 
estimating the current value of the forest as a source of NTFPs and for assessing 
models that predict changes in this value as the national economy develops or as 
incomes and relative prices change.”  This would have been a valuable study that 
could be used by decision makers in evaluating the non-timber portion of the 
opportunity cost of clearing natural forest for other uses.  However, this activity 
was downscaled to a quick desk review due to funding constraints. The NTFP 
study was produced as a stand-alone desk study that has not contributed to the 
other tools of the project.  There was potential for integrating the economic 
values of NTFPs into the planning tool but this was not done. 

Harvesting protocol 

21. Logging in dry inland forest reserves in Peninsular Malaysia has 
followed a number of silvicultural prescriptions developed over the last 100 years 
or so.  In the hill forests, the main prescriptions follow a programme known as the 
Selective Management System (SMS) which involves a bi-cyclic regime of 
harvesting trees above a set diameter limit every 30 years.  Diameter limits are 
set for dipterocarps and for non-dipterocarps and certain species are prohibited 
from harvesting but beyond that there are very little species-level prescriptions 
and most large trees are felled.  Given this context, the project developed a 
revised harvesting protocol that set out to improve the conservation of 
biodiversity in production forests by maintaining the vertical structure of 
harvested areas.  The assumption of the study was that changes to the vertical 
structure of the harvested area would have negative impacts on biodiversity. It 
was therefore to “Establish biodiversity assessment plots in parts of the PITC 
concession where logging methods aim at maintaining the vertical and canopy 
structure of the forest through the selection of specific trees of different species 
and sizes in particular locations. In addition to being willing to leave unlogged 
areas of varying sizes, PITC is experimenting with the application of different 
logging methods. Analysis of the “low impact” assessment plots before and after 
logging and comparison to the results for plots logged using standard methods 
will provide a test of the hypothesis that biodiversity is less impacted if the three-
dimensional structure of the forest is maintained.” 

 
22. The initial findings of the study, using the RBA method before and after 

logging, suggest that there was no significant benefit to biodiversity of the 
proposed protocol.  However, the harvesting protocol may be highly relevant to 
managing long term commercial tree species composition in compartments.  The 
findings indicated that the existing harvesting protocol (SMS) resulted in 
significant decline in the proportion of key commercial species.  The harvesting 
protocol was not explicitly referenced or linked into other studies/tools from 
project (yield model/planning tool/RBA) although there seems to be particular 
possibilities for synergy between the recommendations from this protocol, which 



 

is based on 100% inventory, and the model on Regenerative Capacity.  Specific 
deficiencies in the protocol were that it does not take into account roads and skid 
trails; did not reduce overall damage (when volume extracted is controlled); does 
not include economic data such as marginal cost compared to existing system 
and additional commercial benefits in better management of long term 
commercial species composition.  Additional benefits from the protocol included 
the fact that a 100% pre-Felling inventory can improve contours and thus allow 
for better planning and control of skid trails and timber harvesting and may 
potentially also highlight the location of rare timber species and other species to 
be protected. 

Planning tool 

23. This activity was “To develop a computer-based forest-planning model 
that will assist forest planners in practical decision-making, especially decisions 
about the allocation of forests between production and protection categories.”   
The tool would integrate ecological and economic data and thus create a holistic 
basis for improved decision-making. The idea of this tool is very relevant and 
potentially useful. However, the tool appears to be far from finalized and has 
likely been simplified considerable since its first conception. For instance, the 
team states that the tool can incorporate data from the RBA, yet such data has 
not been incorporated in the model version being demonstrated. The tool has not 
been subjected to any peer review.  The second IAP reviewed the initial 
ambitions of the planning tool and had the following remarks:  

The framework in the development of the tool is sound and with the use of 
research-based inputs, the planning tool promises to be an important 
contribution in improving forest management in Malaysia and in other 
tropical forests, within the region and outside. The challenge to the team 
now is how to bring together the results of the various … and supplement 
these with secondary information to provide a reasonable set of 
relationships that could drive the model. 

 
24. It is clear that the IAP, like many of the researchers was assuming that 

the many and worthwhile studies undertaken by the project would somehow be 
integrated into the planning model. Yet, only a very couple of the research based 
ecological inputs have found its way to the model namely the hydrological model 
and the sediment model. We understand that there were constraints in identifying 
programmers to develop the model which may have contributed to decisions to 
simplify its structure as the model development only started very late in the 
project period.  
 

25. The project team state that the planning tool is for landscape level 
decisions and assists decision-making alongside other components of the project 
which allow for stand-level decisions. However it is not clear how the tool builds 
on the many other project studies other than hydrology model.   

 
26. The planning tool has a flawed primary assumption that protected 



 

forests (such as VJRs) surrounded by logged forest are ecologically isolated.  
The project brief notes that “The detail on logging status and years since logging 
is needed to enable the model to predict biodiversity not only in protected areas 
but also in production forests, and to enable these predictions will take into 
account not only the area of protected forests but also the characteristics of 
neighboring forests: the “sea” surrounding the “islands.”  Under the natural forest 
management silvicultural systems in place in Peninsular Malaysia, there is very 
little if any evidence for this assumption.  However, the assumption is valid if one 
considers logging as clearfelling for instance in converting natural forest for 
plantation forestry. 

27. The project team did not make explicit reference as to how the tool was 
supposed to fit into existing forestry department or UPEN planning tools, 
structures and processes – these key stakeholders are expected to ‘just use it’ in 
determining the AAC.  The trial outputs of the tool (for Temengor Forest Reserve) 
used as an example of how the tool works indicated a highly fluctuating AAC 
when biodiversity safeguards parameters were increased. Such fluctuation is 
unlikely to be acceptable to intended users and as a result, decision makers 
would quickly downgrade the biodiversity safeguards. 

 
28. The tool does not incorporate any economic data related to the 

ecological or hydrological costs associated with increased production of timber. 
The estimation of the economic costs associated with these factors and the 
incorporation of these costs into decision-making was one of the pivot points of 
the project and the failure of the planning tool to attempt to balance these costs 
with timber revenue is a severe departure from this.  

Web-based database 

29. The objective of this activity was to “To develop the data storage and 
reporting system that will be the foundation for ecological and planning models 
constructed during the project”.  This system was intended to be installed at 
FRIM and at the Forestry Department Perak and other project partners.  The 
project compiled various data sets collected from the study site on a web-based 
database that was hosted in FRIM.  
 

30. The project brief states that the database was intended to have been 
“mirrored at the Perak Forestry Department, and at the sites of other project 
partners, if necessary”.  The justification for this mirroring was stated as to 
“provide reliability through redundancy and will allow us to draw upon the 
systems expertise at each location, especially with regard to installing and 
maintaining the GIS software.”  This mirror has not been provided and is perhaps 
an example of the lack of full engagement with the Perak Forestry Department. 

 
4.2 Project Sustainability 
 
It is well noted that a project of this magnitude will require more time to have it 
implemented. As such the FRIM board has provided additional RM100,000 for a 12-



 

month extension which will enable the team to finalise the tweaking of the Planning tool 
as well capacity building programs from local and international users.  
 
 



 

5. Analysis of the Logical Framework 
 

LOGICAL FRAMEWORK ANALYSIS 
MATRIX PLAN FOR THE PROJECT PROPOSAL ON 

“CONSERVATION OF BIOLOGICAL DIVERSITY THROUGH  
IMPROVED SUSTAINABLE FOREST MANAGEMENT PRACTICES” 

 

DEVELOPMENT 
OBJECTIVE: 

INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 

Biological diversity of forest 
resources conserved through 
improved tools and techniques 

   

SPECIFIC OBJECTIVE: INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 

1: Improved methods for 
assessing biodiversity and 
better understanding of the 
impacts of forest management 
practices developed 

Malaysian Timber Certification 
Council’s positive remark on 
the usage of the RBA for 
forest certification and 
Forestry Department’s 
expressed willingness to adopt 
a seleceted number of taxa to 
be used as indicators once it 
has been approved by their 
High Council (MAJURUS) 

Regional Seminar Minutes, e-
mail, PSC minutes.  

 

MAJURUS will approve the 
usage of RBA in the forest 
assessment for production 
forest.  

 

Government will implement 
tools developed in the project 

 

Incorporating biodiversity 
assessment will promote 
biodiversity conservation 

 

Tools are applied by other 
countries and adopted by 

2: Improved stand level 
models for predicting the 
impacts of forest management 
systems on biodiversity 
developed 

Models are available but has 
not been tested on the ground 

N/A 



 

3: Capacity of targeted 
stakeholders enhanced and 
project tools and techniques 
disseminated  

Knowledge of the existence of 
the Perak Tool Set. 

Reports on training activities. 
Annual Progress Reports and 
End of Project Report 

www.cbiod.org 

ITTO 

 

Trained personnel will apply 
tools and techniques. 

OUTPUTS: INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 

1.1: The value of local refugia 
on biodiversity recovery 
determined 

6 refugia are assessed and 4 
technical papers on selected 
taxa is available.  

 

Scientific report of biodiversity 
recovery in logged over forests

Existing state of knowledge 
will enable us to accurately 
prioritise biodiversity values 

 

 

 

Existing knowledge will enable 
us to accurately assess 
biodiversity 

 

 

Existing knowledge will enable 
us to identify indicator 
groups(s) 

1.2: Assessment methods for 
forest biodiversity developed 

Assessment method 
developed, verified and 
published. 

The RBA Manual 

2.1: Statistical models relating 
biodiversity and community 
types to forests characteristics 
developed 

Statistical model developed  Technical report, software and 
manual. 

 

3.1: Personnel trained in using 
biodiversity assessment tools 
and forest management 
models  

Approximately 25 forestry 
officers trained to use the RBA 
Manual. 

78 participants took part in the 
Regional Seminar as a mean 
of dissemination.  

Workshop report. 

 

Regional Seminar Report.  

3.2: Website on project related 
materials developed 

Website available with all 
papers and presentations 
uploaded. 

www.cbiod.org 

ACTIVITIES: INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 



 

1.1 Biodiversity recovery in 
logged over forests adjacent to 
Virgin Jungle Reserve of 
various sizes assessed 

6 Virgin Jungle Reserves 
assesses with various sized 
reserves. 

Final Technical Report.  Identified personnel and 
sufficient financial resources 
are made available on timely 
basis 

 

Institutional cooperation is 
provided 

 

 

1.2.1: Biodiversity in logged 
and unlogged forests 
assessed 

Assessment plots established 
in PITC logged over forest and 
Upper Belum permenant forest 
reserve for long term 
monitoring.   

Final Technical Report. 

1.2.2: Biodiversity assessment 
tools validated 

Tools have been reviewed by 
the International Advisory 
Panel. The Manual was tested 
and reviewed by Malaysian 
forestry rangers and officer.  

IAP Report 

 

RBA workshop report.  

2.1: Statistical models that 
relate biodiversity and forest 
community type to forest 
characteristics developed and 
tested 

Formulation exist with no 
verification  

Final Technical Report. 

3.1.1: Hands-on training for 
counterparts and formal 
training for targeted 
stakeholders implemented 

No formal training for targeted 
stakeholders were conducted.  

 

N/A Institutional interest in 
participating in the training 
programmes 

3.1.2 A scientific exchange 
programme through research 
fellowships developed 

No fellowship program was 
conducted 

N/A  Participating institutions will 
collaborate in the exchange 
programmes  

3.2: A website on the project 
status and outputs that can be 
assessed by all interested 
parties developed 

A website has been developed www.cbiod.org  



 

 
6. Lessons learned 

 
Lesson one:  Projects engaging scientists or researchers commissioned on open-ended 
research projects need contracts which specify explicit deliverables to be completed by 
specified deadlines and agreed up-front. Alternatively, ‘targeted research’ project should 
be designed with a more open ended timeline and payments being on an output basis. 
 

Lesson Two:  A project of this size and complexity needs an experienced full-time 
Project Manager to keep the objectives in focus and to pull together the individual 
project components. 
 
Lesson Three:  Research projects with a capacity building component that are 
undertaken by a scientific institution should consider establishing a specific capacity 
building centre to ensure that capacity building is adequately addressed.  Such a 
capacity building centres should be established from the onset of the project so that 
capacity building can be a continual process to complement research throughout the 
duration of the project. 
 
Lesson Four:  Projects with a key capacity-building component should ensure that 
project staff include individuals capable of undertaking capacity building.  It cannot not 
be automatically assumed that specialist researchers or scientists are able to engage 
effectively in capacity building. 

 
7. Conclusions and Recommendations 

 
Any targeted research project involving multiple research institutions as well as a 
number of operational units would naturally faces many challenges. In the case of 
CBioD there have been project management challenges in regards to limited funds to 
engage an experienced Project Manager, there have been challenges in controlling 
inputs and research outputs guiding them towards specific conservation goals and 
there have been challenges in designing research studies that are unequivocal in their 
results.  The biggest of challenge was and still is to transform the many and very 
relevant research studies into practical conservation action. FRIM has provided one 
more year to do just this.  
 
It is an overall conclusion that dedicated researchers have carried out a great number 
of studies that contribute to our overall body of knowledge in regards to forestry and 
biodiversity. Not all the studies came up with the results expected but the results were 
still of great interest and importance.  An example of this is the finding from the VJR 
study, as well as from one of the smaller studies where the RBA was applied before 
and after logging. From these studies it appears that current selective logging methods 
in Peninsular Malaysia do not significantly have an adverse affect on biodiversity as 
seen from the changes in alpha-diversity of the eight taxa studied. Although this 
conclusion needs to be qualified, as there are many yet un-known factors related to 
rare and/or localized endemic species, it is still a conclusion that makes for a strong 
case for continued Natural Forest Management Systems as opposed to clear-felling for 



 

timber plantations. This conclusion is supported by many other studies that show that 
biodiversity can indeed thrive also in secondary forests and even in ‘degraded’ forests.  
 
The project has experienced a number of delays in obtaining key data from the 
Forestry Department and other agencies. Furthermore, according to project staff, it has 
been difficult engaging with the Forestry Department due to rapid staff rotations. FRIM 
and the Forestry Department need to institutionalize closer linkages with each other 
regarding the research undertaken by FRIM.  This will strengthen the outcome of the 
research given that forestry department indeed is FRIM’s main client and in principle 
the main end user of any applied forest management research emanating from FRIM . 
 
The CBIOD project should have been implemented with the Forestry Department as an 
almost 50/50 partnership. Had this happened from the beginning then the tools and 
critical research information from the project would have stood a much better chance of 
becoming operational. 
 
FRIM and the Forestry Department Peninsular Malaysia are not institutionally linked 
other than belonging to the same Ministry. It is therefore recommended that the 
Forestry Department and FRIM explore other ways to synergise fully on a daily basis 
for the implementation of projects such as the CBIOD.   
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