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PART I: CONTEXT 

1. ORIGIN 

Current forest management practices in many topical countries tend to maXimise 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. Malaysia recognises the concerns from 
various parties, both local and international, on the threats to the conservation of biological 
diversity in Malaysia's invaluable forests as a result of depletion and degradation of forest 
resources. In this regard there is need for a better understanding on the impacts of management 
policies and practices on the forest ecosystem. Consequently, in 2000 FRIM applied for 
development funds (PDF-B) from GEF to develop a proposal for a targeted research project 
entitled "Conservation of Biological Diversity through Sustainable Forest Management Practices in 
Malaysia". Relevant authorities from GEF, the Malaysian Government, and finally UNDP (the 
implementing agency for GEF projects in Malaysia) approved the application in February 2001. 
The PDF-B project started in April 2001 and was completed in July 2002. The proposal it 
generated has been submitted to UNDP. The proposal was prepared by FRIM with collaboration 
from governmental and non-governmental agencies, in particular the Forestry Department 
Peninsular Malaysia as well as Harvard University and the University of California, USA. 

The project proposal now being submitted by FRIM to ITTO is a component of the larger proposal 
to GEF. The ITTO proposal focuses on the development of improved methods for assessing 
biodiversity in timber production forests and integrating information on biodiversity into models 
used to evaluate sustainable forest management systems at a stand level. The GEF proposal 
includes additional components that focus on the economic valuation of nontimber goods and 
services and on the integration of biodiversity into forest planning processes at a larger (Le., 
landscape) scale. The two projects complement and supplement each other in achieving the 
overall goal of conserving biodiversity and achieving sustainable forest management. The 
implementation of the two project will enable the conservation of significant biodiversity through 
the development of tools and methods for assessing and valuing biological diversity in a 
landscape that includes timber production forests 

The biodiversity assessment tools developed under ITIO will take spatial scale and habitat 
heterogeneity into account. They will make feasible rapid biodiversity assessments-both 
qualitative and quantitative-at the landscape and stand levels. The assessments will provide 
information on not simply the number of species present in a region, but also the presence of 
ecological communities that are not well represented elsewhere. They will enable forest planners 
to predict how the allocation of forest lands between protection and production categories, and the 
retention of un logged areas within production forests, affect biodiversity. The ecological research 
required to develop these tools will entail the establishment and periodic measurement of 
permanent sample plots in logged and unlogged forests, in the context of an experimental design 
that involves varying the proportions of logged and unlogged areas in timber concessions. 

Under the GEF project, the economics research undertaken will adapt existing non-market 
valuation methods, which have mainly been applied to temperate forests in high-income countries, 
to the valuation of the benefits of protecting biologically rich tropical forests. It will encompass 
both direct use values like traditional non-timber products, nature-based recreation, and 
watershed services, and non-use values like existence values. 

The biodiversity assessment and impact prediction tools by ITTO and economic valuation tools by 
GEF will be. integrated into a computer-based forest-planning model. This model will be designed 
to assist forest planners with practical decision-making. Based on the characteristics of forests in a 
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planning region, an expert system could recommend how to allocate those forests between 
production and protection categories while prescribing an optimal balance between biodiversity 
conservation and timber production. The system could also predict how changes in timber 
management goals would affect biodiversity conservation. 

Although it originated as a component of the GEF project, the ITTO project has been designed to 
be free-standing, in that its objectives are achievable and its outputs are deliverable even if the 
other components of the GEF project are not implemented. Moreover, although the work 
proposed under the ITTO project has value in its own right, its value will be amplified if the GEF 
project is also funded. This is because the outputs of the ITTO project are essential inputs into the 
GEF project: they will make possible the development of additional forest management models 
and tools under the GEF project. Funding of the ITTO project will help satisfy GEF's co-financing 
requirements and thus will make the GEF project, and the additional value it will add to the ITTO 
project, more likely to occur. 

Because the ITTO project originated during the PDF-B phase of the GEF project, it has already 
undergone a thorough vetting process within Malaysia. Like ITTO, GEF requires that the 
formulation of a project proposal undergo strict scrutiny and consultation. Consequently, during 
the formulation process many relevant activities were undertaken, such as consultations with 
stakeholders and interested parties and a logical framework analysis. Several informal meetings 
and discussions were also been undertaken with major stakeholders. Two committees were 
established to monitor the project development process, namely the Technical Working 
Committee, which monitored technical details of the project, and the National Steering Committee, 
which governed the overall process and ensured that relevant stakeholders' concerns were taken 
into account. Members of these committees came from government agencies, non-governmental 
organizations, universities, and the private sector. The GEF and ITTO proposals developed by 
FRIM were based on these numerous consultations with stakeholders as well as with relevant 
experts in various fields related to forestry and biodiversity. In addition, in October 2001 FRIM 
organized a technical workshop on forest ecology and recovery in order to obtain views from 
experts, both local and international, on relevant aspects of the proposed research to be 
undertaken and its relationship to existing projects and knowledge. 

In all these consultations the following salient points were raised: 

• Current forest management practices, particularly timber harvesting, have a negative 
impact on the long-term sustainability of the forest ecosystem. 

• Consequently, there is a need for better integration of biodiversity conservation 
considerations into the forest planning and management procedures. 

• This integration is impeded by an inadequate understanding of the biological diversity of 
Malaysia's forests, its role in maintaining the integrity of the ecosystem, and the short- and 
long-term impacts of timber harvesting on it. 

The targeted research and capacity building activities proposed for the ITTO project, and the 
broader GEF project of which it forms a part, have been designed to address these concerns. 
Given that similar concerns exist in many other tropical countries, the outputs of the ITTO project 
will have value beyond Malaysia. 

2. SECTORAL POLICIES 

Malaysia is still endowed with relatively large areas of natural tropical forests. These forests are 
unique and complex ecosystems that are extremely rich and diverse in plant and animal life. 
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Recognising this, IUCN has classified Malaysia as one of the world's megadiversity zones. 
Besides conserving biodiversity, these forests are vital for the maintenance of water resources, 
protection of soil, and stabilising the climate. At the same time, forestry-in particular timber 
production-continues to play a major role in the socio-economic development of the nation. 
Consequently, Malaysia realises that it would be to her advantage to manage the resource on a 
sustainable basis to ensure that the nation continues to enjoy in perpetuity the myriad of benefits it 
accrues from the forests. 

Sustainable management and conservation of Malaysia's forests have been accorded a high 
priority by the Government. Efforts are being advanced to ensure that the flora and fauna are 
conserved for future generations. Such efforts are reflected by the fact that Malaysia played a 
leading role at the 1992 Earth Summit in Rio de Janeiro and served as the first chair of the U.N. 
Commission on Sustainable Development. Malaysia has also ratified the Convention on 
Biological Diversity and has adopted its own National Policy on Biological Diversity, which aims to 
conserve Malaysia's biological diversity and to ensure that its components are utilised in a 
sustainable manner for the continued progress and socio-economic development of the nation. 
This policy affirms Malaysia's commitment to conserve biological diversity. 

The National Policy on Biological Diversity Includes an Action Plan that outlines the strategies to 
be adopted to conserve biological diversity. Strategies being adopted for conservation of biological 
diversity include: 

• Protected areas delineated by functional and ecological zones of adequate size to 
conserve biological diversity in a holistic manner. 

• Multiple use natural forests to meet the local and national needs at the same time serve 
as habitat for diverse species of plants, animals and micro-organisms. 

• Intensive forestry practices, plantations and agro-forestry, to meet the industrial and local 
needs of timber, recreation, water, medicinal plants and other products. 

Malaysia has also amended the National Forestry Act to strengthen capacity to conserve forests 
and the National Forestry Policy to accord greater emphasis towards the protection of the 
environment and the conservation of biological diversity. The government has allocated significant 
financial resources towards the management of forest resources including more than $US 5 
million in related research and development activities. The proposed ITTO project will 
complement and advance these initiatives by improving the knowledge base and training forest 
managers to use improved knowledge on the impacts of logging activities on biological diversity. 

Globalisation has also affected forest policies in Malaysia. The most relevant is the International 
Tropical Timber Organisation (ITTO) Year 2000 Objective, which requires all tropical timber 
products traded in the international market to be sourced only from sustainably managed forests. 
The attainment of this objective is amongst the greatest challenges to Malaysia in the near future. 
In this regard, Malaysia has already taken several concrete steps through the establishment of. a 
National Committee on Sustainable Forest Management, which includes representation from 
various federal and state forestry agencies. Placing the ideas of this committee into practice 
requires actions at both the landscape and stand levels. At the landscape level, there is a need to 
determine which areas to allocate to timber production forests and which to allocate to protection 
forests; at the stand level, there is a need to determine how frequently and how intensively to log 
forests, which harvesting methods to use, and which measures to take to mitigate local impacts on 
nontimber values, including ones related to biodiversity. Outputs of the ITTO project will help 
forestry agencies in Malaysia make these stand-level determinations and, when combined with the 
additional activities conducted under the other components of the GEF project, make landscape
level determinations as well. 

The National Committee on Sustainable Forest Management is also promoting greater 
cooperation and commitment from both the government and private sectors towards sustainable 
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forest management goals. It is worth noting in this regard that the principal field site for the ITIO 
and GEF projects, a concession awarded to Perak Integrated Timber Complex (PITC) in northern 
Peninsular Malaysia, is model of public-private cooperation in promoting sustainable forest 
management in the tropics and, in 2002, became the first timber concession in Peninsular 
Malaysia to certified by the Forest Stewardship Council. ' 

... 
3. PROGRAMMES AND OPERATIONAL ACTIVITIES 

The project will receive strong support of policy makers as it directly contributes to achievement of 
Malaysia's Vision 2020, which aims at making Malaysia a fully industrialised nation by the year 
2020. This Vision will be achieved through well-planned and executed strategies that will promote 
economic, social and cultural progress without compromising the health of the environment. 

The project will also receive strong implementation support as it conforms with the environmental 
objectives stated in the Eighth Five-year Development Plan of Malaysia (2001-2005) which is 
guided by the various other policies such. as the National Policies on Biological Diversity, 
Agriculture and Forestry. In broad terms, the Eight Malaysia Plan aims at promoting economic, 
social and cultural progress ,tbrough environmentally sound sustainable development. As a part of 
the Forestry Sector Strategy, the Plan calls for "consideration of environmental impacts, 
importance of biological diversity and genetic resources." 

Through the Malaysian Timber Certification Council (MTCC), Malaysia has developed a set of 
criteria, indicators, activities, and management specifications to assess achievement of 
sustainable forest management. This is an important element of Malaysia's effort to achieve 
ITTO's Objective Year 2000. Criteria include ones related to the conservation of biodiversity. 
These are criteria identified by the Forestry Department as ones where there is inadequate 
information and expertise for undertaking proper assessment. 

In trying to meet the requirements of the Malaysian Criteria and Indicators for sustainable forest 
management, the forest management practices in Malaysia are also expected to undergo a 
paradigm shift from sustained yield timber to sustainable forest ecosystem management. A shift is 
expected to occur in the spatial scope of forest management from individual forest stands to entire 
forest ecosystems and landscapes. The following changes are expected in the forest 
management: 

• Less emphasis on forests as a source of commercial timber supply (and revenue 
generation) and enhanced demand for environmental services and biodiversity 
conservation as the country makes further economic progress. 

• In line with this shift in priorities, a shift in forest planning and management systems from 
ones that focus pre'oorilihantly on timber to ones that consider the combination of timber 
and an array of other commodity and amenity values. 

• Reduced domestic timber supply by 2010 due to the diminishing area of virgin forests, at 
least in Peninsular Malaysia. 

There is a possibility of an increase in the area of forest reserves through the inclusion of some of 
the existing State Forest lands and the rehabilitation of idle and abandoned alienated lands. 
Combined with greater participation by the private sector and local communities in forest 
management, this could help to offset the projected shortfall in domestic timber supply and create 
the possibility of larger areas being set aside for conservation purposes. 

The research proposed in this project will build upon work that has already been undertaken in 
Malaysia, mainly by FRIM. Many of these studies are undertaken by local scientists, but there also 
numerous studies undertaken in collaboration with international agencies. Some of these studies 
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are undertaken in collaboration with National Institute for Environmental Studies (NIES) and the 
Forestry and Forest Products Research Institute, Japan. 

A substantial portion of FRIM's research on biological diversity in Malaysian rainforests has been 
conducted in collaboration with foreign experts at Harvard University and the University of 
California at San Diego. These experts are among those proposed to collaborate with FRIM 
under the ITTO project, due to the close link between their previous research and the proposed 
research under the ITTO project. For example, data from a 50-ha ecological plot in Pasoh Forest 
Reserve have provided the basis for the preliminary development of methods for using small 
samples to estimate the amount of tree diversity in a larger landscape. Research during the ITIO 
project will extend, refine, and test the operational validity of these methods. 

Other FRIM studies relevant to the ITTO project include ones on: 

• The impacts of logging on hydrology, regeneration, soil disturbance, and selected fauna, 
especially small mammals. 

• The effects of forest fragmentation and logging activities on forest dynamics and wildlife. 
• The conservation of biodiversity and sustainable use of forest genetic resources under the 

Malaysia-United Kingdom Programme. 
• Reduced impact logging techniques, in particular long-haul ground cable systems and 

mobile yarder systems. These studies have looked at the efficiency of the systems for 
harvesting as well as the impacts on the residual stand in terms of damage to vegetation, 
soil disturbance, hydrology and small mammals. 

These studies indicated the need for more integrated research on biodiversity conservation and 
prompted FRIM to formulate the current proposal. The proposed project will fully utilise the large 
body of knowledge accumulated by these studies. The proposed ITTO project will not need to 
start from scratch. Together with the careful planning conducted during the PDF-B phase of the 
GEF project, this provides assurance that the proposed activities are feasible and can be 
accomplished within the proposed time frame and budget limits. 
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PART 11: THE PROJECT 

1. Project Objective 

1.1 Development Objective 

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 imp~cts 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. 

1.2 Specific Objectives 

The project has three specific objectives: 

• Objective 1: To develop improved methods for assessing biodiversity and better 
understanding of the impacts of forest management practices on it. 

• Objective 2: To develop improved stand-level models for predicting the impacts of forest 
management systems on biodiversity. 

• Objective 3: To enhance the capacity of targeted stakeholders in tropical regions and 
disseminate tools and techniques developed by the project. 

Associated with each objective is a set of outputs and activities that will generate those outputs. 
The project's outputs and activities are described in detail later in this proposal, in sections 3 and 
4, respectively. 

2. Justification 

2.1 Problems to be addressed 

Malaysia is still endowed with relatively large areas of natural tropical forests. These forests are 
unique and complex ecosystems that are extremely rich and diverse in plant and animal life. In 
this respect, IUCN has classified Malaysia as one of the world's megadiversity zones. At the same 
time, forestry continues to play a major role in the socio-economic development of the nation. 
They are also vital in the maintenance of soil and water resources, stabilising climate and the 
conservation of biological diversity. Consequently, Malaysia realises that it would be to her 
advantage to manage the resource on a sustainable basis to ensure that the nation continues to 
enjoy the myriad of benefits accrued from the forests in perpetuity. 

Baseline or conventional logging in forest concessions of Malaysia is characterised by a selective 
felling system where several valuable species, usually between 10-15 trees, are harvested from a 
given hectare. However, in the selective logging process, significant damage occurs to the 
residuals and soil due to factors characteristic of conventional logging such as usage of heavy 
machinery, limited planning, poor skid trail design, disorganised and poorly constructed roads, and 
felling of random trees that are literally tied together by vines. Under the conventional system, as 
much as 50 percent of the remaining trees are uprooted or damaged and as much as 40 percent 
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of the soil is disturbed. In addition, dragging the trees through the forest destroys undergrowth 
plants and exposes the soil to erosion, washing away protective soil cover and surface soil that 
contain essential elements for tree growth. These situations leads to slow forest recovery and the 
stand that develops are different to the original in terms of species composition and structure. In 
this respect some biodiversity (the extent of which are difficult to estimate) has already been lost in 
the first rotation. If current practices continue, the productivity of the forest will be reduced and this 
may be critical to biodiversity conservation. Thus there is a need to understand the extent and 
dynamics of these changes and how different management inputs may alter these changes so 
that biodiversity can be conserved over the landscape. This is in tandem with the IITO Guidelines 
on the Conservation of Biological Diversity in Tropical Production Forests. 

Therefore the current conventional logging practices are not only unsustainable for the timber 
industry, but also threaten biodiversity of the ecosystem. Low-impact logging systems 
constructively address the aforementioned problems through carefully managed and controlled 
harvesting techniques. FRIM has developed a specialised low-impact logging system that is being 
applied by one major forest concessionaire in Malaysia. This and other specialised and proven 
systems of low-impact logging seek significant global environmental objectives including 
watershed protection, reduced runoff and sedimentation of streams, reduced biodiversity loss, 
improved wildlife habitat conservation, reduced floods, controlled soil erosion and downstream 
sedimentation, increased ground water storage, and reduced impact on climate. The ultimate goal 
is to produce a habitat that is liveable and healthy for sustainable use, and protect the biodiversity 
of flora and fauna that live in these threatened areas. 

The research project proposed will address these issues namely: 

• Changes of biodiversity as a result of management (harvesting) inputs on the forests 
including temporal and spatial influences; 

• Lack of tools for practical assessment of biodiversity at various scales; 
• Need to assess impacts of different harvesting protocols applied especially to biodiversity; 
• The need to include biodiversity conservation in current forest planning procedures; 
• The need to model the changes to biodiversity taking into consideration temporal and 

spatial influences 

These aspects being studied contribute to the conservation of biological diversity in production 
forests as shown in Figure 1. It is clearly in line with ITTO's goals and aspirations, and fits well 
with the requirements indicated in both, the ITTO Guidelines on Conservation of Biological 
Diversity in Tropical Production Forests (Principles 5, 7, 9, 10,11, 14 and Recommendations 
6,8,12,13, 14, 20) and the Sustainable Forest Management of Natural Tropical Forests (Principles 
6 and 24). 

Efforts to improve forest management in Malaysia and other tropical countries have been stepped 
up in recent years. This has been mainly fuelled by the need to attain sustainable forest 
management in line with the ITTO Year 2000 Objective. At the same time, there is also pressure 
to obtain forest certification so as to make it possible to market the timbers in the lucrative 
European markets. The Malaysian government is pressing ahead to further improve the 
management and silvicultural systems being employed here has to consider all aspects of forestry 
especially the conservation of biological diversity. This Malaysian initiative to conserve forests 
while harnessing its values would provide useful insights to other countries. The efforts 

2.2 Intended situation after Project Completion 

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 
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• 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. 

2.3 Project Structure and Implementation 

The project aims to improve knowledge of biodiversity distribution and forest characteristics 
affecting its distribution, impacts of harvesting activities, and the recovery of the ecosystem. Using 
baseline information collected in Malaysian dipterocarp forests, in particular ones in the northern 
Peninsular Malaysian state of Perak, methods and models will be developed that will provide the 
tools for incorporating biodiversity conservation into forest management systems. If such tools are 
not available, assessment of impacts on biodiversity will not be possible and loss of biodiversity in 
production forest would persist. In fact, it would also be difficult to indicate if the existing 
biodiversity in the protected forests are representative of total existing biodiversity and would be 
sufficient. 

The proposed targeted research project will be an integral part of the Government of Malaysia's 
broader effort to promote sustainable forest management and is expected to last 5 years. To 
facilitate implementation and monitoring, it will be divided into two phases. Phase I will cover the 
first three years and Phase 11 the last two years. FRIM is currently requesting funding from ITTO 
only for Phase I. By splitting the project into two phases, FRIM is structuring the project in such a 
way that ITTO can determine whether sufficient progress has been made to proceed with Phase 
11. 

Even if Phase 11 is not funded, Phase I will generate outputs that will go a long way toward 
achieving all three of the project's objectives. That is, Phase I will entail much more than start-up 
work such as establishing a project office, coordinating with main stakeholders, recruiting staff, 
identifying consultants, collecting and reviewing available data (Le. maps, inventory data and past 
research), etc. Indeed, some of this start-up work has already been completed thanks to the GEF 
PDF-B project. In addition, the following outputs will be delivered during Phase I (see descriptions 
in sections 3 and 4): 
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Outputs delivered during Phase I: 

Objective 1: Outputs 1.1 and 1.2 

Objective 2: Output 2.1 

Objective 3: Outputs 3.1-3.2 (partial). 

Outputs 3.1-3.2 pertain to capacity-building and dissemination activities. The word "partial" after 
them means that capacity-building and dissemination activities related to Outputs 1.1, 1.2, and 2.1 
will be completed during Phase I, whereas capacity-building and dissemination activities related to 
the remaining outputs will be completed during Phase 11. That is, even if the project is not 
continued beyond Phase I, substantial capacity-building and dissemination will have occurred. 

The following outputs will be delivered during Phase 11: 

Outputs delivered during Phase 11: 

Objective 1: Outputs 1.3 

Objective 2: Output 2.2 

Objective 3: Outputs 3.1-3.2 (partial). 

Here, Outputs 3.1-3.2 refer to capacity-building and dissemination activities related to Outputs 1.3 
and 2.2. The data collection necessary for Outputs 2.2 will actually be initiated during Phase I, but 
it will not be completed until Phase 11. If ITTO does not fund Phase 11, then FRIM will seek other 
funding to complete these outputs. 

In terms of project implementation, several approaches could be adopted. One would be to break 
up the project activities into separate modules,· engage consultants to undertake each of the 
modules individually, and then piece together the results from the separate consultants' work. This 
has several disadvantages, chief among which is that the activities for this project are inter-related 
and inter-dependant. The results from one feed into others, and several cross linkages exist 
among them. They cannot be treated as individual and discrete activities. 

The alternative and better approach is to have a multi-disciplinary group of experts, agencies, and 
stakeholders jointly undertaking this work. Briefly, this approach is as follows: 

i) FRIM would act as the coordinating agency and would also conduct all field surveys, 
baseline data collection, testing the derived models for veracity, and conducting the 
training for the transfer of technology to forest managers. 

ii) Collaborating scientists at Harvard and the University of California, USA would assist in 
the formulation of methods and analysis of the data and development of the ecological 
models. These consultants are selected as they are highly respected and competent in 
their fields. They have wide working experience in tropical forest and in Malaysia. They 
are also from a single institution with multi disciplinary skills, and as such will be able work 
together as a team. Coordination of their work would also be easier for FRIM. These are 
also the people who have been working with FRIM the development of the GEF project 
proposal of which this proposed project is a subset. 

iii) The project will be implemented in Perak State in collaboration with the forestry 
Department. The state of Perak has been selected because of the support and interest 
shown in collaborating in the project. 
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iv) The concessionaire, Perak Integrated Timber Complex (PITe) would be the next 
collaborator with direct inputs of field staff and machinery available. The project site in 
Temenggor Forest Reserve is ideal the forest concessionaire is forward looking and 
interested in collaborating in the research. There is also better infrastructure and quality 
baseline data are already available which the project can use. 

There are several advantages to this approach: 

i) With the close cooperation of specialists in the fields of GIS, modeling, quantitative 
ecologist, programmers from internationally recognised agencies, there is direct transfer 
of technology and know-how 

ii) FRIM being the coordinating agency, with newly acquired skills, be able to train forest 
managers and filed workers in the methodologies. This would be economical and efficient. 
FRIM would also achieve higher levels of technical skills and capacity. 

iii) By working with the Forestry Department and PITC, many inputs of personnel time would 
be made available at minimal costs. In addition, this would indeed ensure that the models 
and tools developed are practical, simple and easily applicable. 

iv) Overall, the cost of undertaking this work would be kept low, due to the reduced need to 
hire additional layers of consultants to synthesize other consultants' work. 

2.4 Target Beneficiaries 

The ultimate beneficiaries of the project would be the global community, as the conservation 
biological diversity within tropical forests will benefit all. If the techniques and tools prove to be 
adequately rigorous and easily applicable, they can be adopted by all forestry management 
systems that have to deal with conservation of biodiversity while meeting sustainable 
development. 

The project will complement efforts to promote sustainable forest management. Although the 
methods and tools it generates will be developed in a Malaysian context, it will be applicable to 
forests throughout the Southeast Asian region as well as in other tropical countries. To ensure that 
the global benefits of the research are maximized, the project will include a variety of 
dissemination activities involving both Malaysian and international participation. 

The beneficiaries of the long-term sustainability of the forests and conservation of biological 
diversity would include all parties. The direct beneficiaries in Malaysia would be the Forestry 
Departments, PITC and FRIM. 

FRIM will be able to enhance its knowledge and capacity in carrying out assessment of 
biodiversity, predicting impacts of management on biodiversity and developing models to predict 
biodiversity changes related to current management practices. The Forestry Department and PITC 
will also be able to utilize relevant methodologies developed to enhance its capacity to manage 
the forest in a manner that promote sustainability and facilitate the concession to be certified 
following the existing guideline on the best forest management practices. 

Indirect beneficiaries would include research institutions, academicians, conservationists, forest 
communities, environmental NGO's, nature lovers and the public at large. Although the project is 
being implemented in Malaysia, the results and technologies developed could be easily adapted 
and applied to many other tropical countries. 
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2.5 Technical and Scientific Aspects 

Inadequate planning and implementation forestry operations in tropical countries especially in the 
past such as harvesting, have resulted in many detrimental impacts to the residual forest such as 
loss of undisturbed forests, fragmentation of habitat, soil erosion and compaction, siltation, poor 
stand recovery and change in species composition. Some of the consequences of this are the 
fragmentation of habitats, loss of ecotourism, loss of future harvest, reduction of indigenous 
people livelihood, genetic degradation and migration of wildlife. The impacts of these operations 
on biodiversity, need to be better assessed taking into consideration spatial and temporal 
influences and this poses many scientific and technical issues that need to be addressed. 

Harvesting affects the forest biodiversity through the removal of trees during building of roads, skid 
trails, felling of trees, which causes soil disturbance, and subsequent changes to forest community 
structure. The degree of impact depends on the logging intensity, harvesting system, topography 
and subsequent forest dynamics. The project will address the technical and scientific issues in the 
investigation of these impacts on the biodiversity and the recovery of the forests. The project will 
develop assessment methods and estimate biodiversity loss by comparing biodiversity between 
logged and undisturbed forests. The project will also assess the value of setting aside local refugia 
within production forests in enhancing forest recovery. The result of such research if successful 
could be used to develop guidelines that could greatly enhance forest recovery and conserve 
overall biodiversity. The project will assess biodiversity loss in areas where improved 
management protocols are applied. The project will measure forest management impacts through 
the analysis of low impact harvesting assessment plots before and after logging and compare 
them with areas where normal harvesting practices are applied. The research results will improve 
the understanding of the impact of logging on biodiversity and thus enable proper measures to be 
formulated to conserve biodiversity. A model will be developed that will predict the regeneration of 
forest structure and the recovery of biodiversity in harvested forests. Such a model is essential for 
estimating the impact of alternative forest management systems on biodiversity. Existing models 
such as FORMIND and FORMIX will be validated against data from the Pasoh and Lambir 50 
hactare research plots (where 100% enumeration data is available for all plants with diameter 
above 5 cm) and the PITC concession assessments. The model that best describes the data and 
that has the best potential for interfacing with the Temenggor/Belum database and statistical 
analyses will be selected. Necessary programming changes to implement the interface will be 
made. Tree growth data, including gap or harvest history, for Pasoh, Lambir, and the set of 
existing FRIM research sites will be assembled into a single database and used to refine the 
parameters of the model. The statistical relationships developed under Activity 2.1 will be 
incorporated into the model to enable it to predict impacts of forest management systems on 
biodiversity. 

Suitable taxa to be assessed will be selected on the basis of their economic interest, their 
importance to ecosystem function and stability, their response to ecosystem change or 
disturbance, and the availability of efficient survey methods and local expertise to assess them. 
Among the taxa to be assessed are: 

• trees 
• top predators, particularly raptors 
• rodents and other small mammals " 
• bats 
• pioneers (both plants and animals) and exotic weeds, especially bamboos, crows, and 

cuckoos 
• soil fungi and bacteria, particularly those with important symbiotic relationships. 

The biodiversity assessment data will be analysed to construct summary measures of biodiversity 
and forest community types. These measures will be correlated with forest characteristics in an 
effort to identify surrogates for biodiversity and forest community types that can be measured 
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more easily yet remain sufficiently accurate when extrapolated to larger scales (e.g., in forest 
planning exercises). The main goal of the research will be to identify a parsimonious, easily 
measured set of forest characteristics that can be used to form reliable estimates of the 
biodiversity in a region on the scale of the whole state of Perak, PeninsularMalaysia. 

In general, the following are some of the technical and scientific issues that will be investigated: 

i) Estimation of the biodiversity across the landscape using smaller field samples and 
trying to classify forest communities from high resolution satellite data complemented 
with limited field samples 

ii) Studying the effectiveness of allocating small pockets of unlogged areas within logged 
forests in promoting the recovery of the residual stand. 

iii) Understanding the impacts of harvesting on the biodiversity and its temporal and 
spatial changes 

iv) Development of predictive models of forest growth and yield that take into account 
forest communities, locations, and logging status and impacts of harvesting on 
biodiversity .. -. 

v) Simplified tools developed for decision-making by managers with regards to 
conservation of biodiversity in their management schemes. 

Besides addressing the above technical issues, the project will also provide training to the users of 
the methodologies and models. 

2.6 Economic Aspects 

The costs of the project are given by the project budget. The benefits have been summarized in 
sections 2.1, 2.2, and 2.4 above. Being a targeted research project, the total benefits of the project 
will be difficult to cost and quantify. However, the project is economically important as it relates to 
long term impacts and sustainability of the forest resources. The results of the project will 
influence: 

• The nature of data being collected on the ground during inventories. Additional information 
on biodiversity will certainly require additional costs but the benefits in the long run may 
out weigh the additional costs incurred; 

• Logging procedures may be more stringent in the future if the result shows that 
conventional logging ·is unsustainable and the prediction on the rate of recovery of 
biodiversity after logging is very slow; and 

• Optimizing forestland allocation for different functions based on biodiversity, compared to 
only timber value will definitely have direct costs implications. 

• The results could also be fed into economic models (although not included in this project) 
for calculating the loss of options resulting from biodiversity conservation 

The project outputs will enable forest managers make better assessment of the richness of 
biodiversity within the remaining forested areas. It will also enable the assessment of impacts of 
past management practices on the biodiversity thus allowing managers to better plan and 
implement mitigating measures. The project will allow more informed decisions to be made on 
conservations measures to be undertaken in a production landscape. In the long run the project 
will contribute to the sustainable management of forest resources and allow forest managers to 
overcome constraints in forest management certification on aspects covering criteria and 
indicators on biodiversity conservation: 
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2.7 Environmental Aspects 

The study will provide a comprehensive overview on the current harvesting practices and the 
impact they have on forest environment including development and growth of residual stand. 
Therefore, the projects is directly relevant to improving management of forest at the ecosystem 
level and provide indication on the rate of forest recovery through predictive models that will be 
developed and tested by the project. The ultimate results with improvements in the management 
practices would be better protection of the biodiversity. 

2.8 Risks 

The risk on the successful implementation of the project is considered low as it conforms to the 
national goals and aspirations in managing the forests on a sustainable basis. In this regard, the 
project has the support of the major stakeholders including the Forestry Department, PITC as well 
as other relevant government agencies and NGOs. The scope and activities of the project have 
been well defined, encompassing the logistic support from the host country and firm commitment 
from renowned experts both at local and international research institutions and universities. 
Although developing a new assessment tool for biodiversity is associated with certain risks, 
additional data collected from other projects exists to support the building of the models. This 
includes the 50-ha demography plots in Pasoh, Negeri Sembilan and Lambir, Sarawak, where 
complete enumeration of all vegetation is available. The model is designed to provide good 
estimate with reasonable amount of existing data. In the present project, the data collected is 
minimised as it will be generated by various small studies scattered at different locations. With this 
flexibility the model developed may be of practical use in the developing tropical countries where 
extensive data is still lacking. The accuracy of prediction will improve with increase in the extent 
and reliability of data collected. Therefore flexibility and greater sensitivity of the model to data 
inputs remains the key factor for positive outcomes of this project. 

The organization of the project into 2 phases reduces project-related risks, low though they may 
be. If Phase I goes poorly, ITTO can decide not to fund Phase II and thus cut its losses. If Phase 
I goes well, but ITTO nevertheless decides not to fund Phase 11, there will still be concrete, 
valuable outputs from Phase I. As discussed in section 2.3, Phase I has value even if Phase 11 is 
not funded. Finally, FRIM recognizes that ITTO's willingness to fund Phase 11 depends on the 
success of Phase I. That will motivate FRIM to take all steps necessary to ensure smooth and 
successful implementation of Phase I. 

2.9 Relationship to GEF Project 

As indicated in Part I of this document, the targeted research areas and activities proposed here 
(Figure 1) are a component of an overall FRIM project that has been developed and will be 
submitted to GEF for funding very soon. The project entitled "Conservation of Biological Diversity 
Through Improved Forest Planning and Management Procedures" aims at developing tools that 
will enable forest planners to assess the adequacy of existing protected areas for biodiversity 
conservation and, if there is a need to establish additional areas to determine how large it should 
be and where it should be located. It addresses biodiversity conservation issues that do not only 
consider the establishment of 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 proposed GEF targeted research has four immediate objectives: 
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1. Development of tools for ecological assessment of biodiversity in tropical forests are 
improved 

2. Development of tools for economic valuation of goods and services associated with 
biodiversity in tropical forests are improved 

3. Development of tools for integrating ecological and economic aspects of biodiversity into 
forest planning decisions at a landscape level are improved 

4. Enhance and disseminate the knowledge and capacity in assessment and economic 
valuation of biodiversity; modelling the changes due to human intervention on forest 
stands; and optimisation of forest land allocations between production and protection 
functions 

Several output and various research activities have been formulated to achieve the above 
objectives of the project. These outputs and activities and its linkages are reflected in the flowchart 
indicated as Figure 2. The project activities being proposed here in this document are related to 
objectives 1, 2 and 3 above. In the Figure 2 below, these activities have been shaded to show its 
relationship to the overall FRIM-GEF targeted research project. 

The activities proposed in this ITIO project are a core part and will complement the overall GEF 
project. The same project members will be involved in both the GEF as well as ITIO components. 
This will ensure synergy and smooth implementation of the project. Having said this, it could be 
seen from the flowchart in figure 1 that the ITTO component is also self containing and can be 
implemented on its own without the other activities. In this respect, even if the GEF project does 
not get implemented for some reason, the ITTO project components could still be undertaken. 
However, it would be more beneficial and valuable if all the project activities in both components 
are undertaken to enable a complete set of tools to be developed. The availability of these tools 
will enhance conservation of biodiversity by enabling forest managers and policy makers integrate 
biodiversity conservation in the planning and management of forests. 

The GEF project proposal has been formulated with sufficient consultations with stakeholders and 
experts. It is also closely supervised by the a technical committee and a steering committee which 
also include the United Nations Development Programme, Kuala Lumpur (UNDP) office, the 
implementing agency of GEF. The formulation of the project has also been made with constant 
reference to UNDP as well as GEF in New York to ensure that it is in line with their requirements 
and is supported by them. In this regard, the possibility of getting financial support from GEF for 
the project is very high. Confidence is further enhanced with a letter of support from UNDP, Kuala 
Lumpur included here as Annex A. 
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Temenggor and Belum 
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technology and local refugia on 
reducing biodiversity loss due 

to harvesting 
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Develop techniques to increase efficiency of biodiversity assessment 

Figure 1. Flowchart of ITTO Project Activities Contributing to Improved Conservation of 
Biological Diversity in Timber Production Forests. 
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Figure 2 Flowchart of GEF Project Activities indicating Relationship with ITTO Project Activities (shaded 
boxes). 



3.0 OUTPUTS 

The following are the expected outputs of the project, organized according to the three project 
objectives and with completion dates indicated: 

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. 

• Output 1.3: Assessment of the value of maintaining the vertical structure of forest for 
forest biodiversity conservation. 

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. 

• Output 2.2: Stand-level model predicting regeneration of forest structure and recovery of 
biodiversity after logging. 

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. 

4.0 ACTIVITIES 

Each output listed above will be generated by a discrete activity, as indicated below. 

Outputs 1.1-1.3 

Activity 1.1: Assessing biodiversity recovery in logged over forests adjacent to Virgin Jungle 
Reserve of various sizes. 

Conventional ecological thought suggests that small refugia are not of great value, but few 
rigorous field investigations have been conducted in tropical forests. To investigate the value of 
local refugia, several (about 5) VJRs of varying size in Peninsular Malaysia will be selected, 
biodiversity assessment plots will be established in adjacent logged forests and in similar logged 
forests more distant from the VJRs, and the estimates of biodiversity from these plots will be used 
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 
and small mammals. Given that many VJRs were logged decades ago, these assessments will 
provide information on biodiversity recovery over a medium to long-term time scale. 
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• Purpose: To test the hypothesis that local refugia of limited size contiguous with harvested 
sites are important to biodiversity recovery. Conventional ecological thought suggests that 
small refugia are not of great value, but few rigorous field investigations have been conducted 
in tropical forests. 

• General approach: The VJRs, which have been a part of the overall forest management plan 
of Malaysia since the colonial era, provide an excellent experimental framework to test this 
hypothesis. A selection of VJRs will be assessed, along with adjacent and nearby harvested 
areas, to determine whether or not their presence and size has had a differential effect on the 
diversity of the recovering forest. 

• Methods: 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 a 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 and its 
empirical foundation, however, pertain to long-term steady states. It is possible that on a 
transient basis, small areas may be of some value. 

Activity 1.2.1: Assessing Biodiversity in Logged and Unlogged Forests 

Biodiversity assessment plots will be established in the PITC concession to estimate biodiversity 
in logged and unlogged hill forests in Temenggor Forest Reserve. A unique feature of this activity 
is PITC's willingness to leave un logged areas of varying sizes, which will permit an analysis of the 
effect of unlogged area on diversity on a shorter time scale than in Activity 1.1. 

• Purpose: To develop improved methods for assessing biodiversity in logged and unlogged hill 
forests in Temenggor Forest Reserve. 

• General approach: A set of sample plots in the PITC concession will be established. Species 
diversity of trees, soil micro-flora and fauna, small mammals, and other taxa to be selected will 
be assessed in them and related to logging status, including (for logged sites) area of and 
proximity to refugia (unlogged areas). 

• Methods: The plots selected for the survey will include some that are to be harvested shortly, 
some that are not to be harvested for some time, and some that have already been harvested. 
The taxa to be assessed will be selected on the basis of their economic interest, their 
importance to ecosystem function and stability, their response to ecosystem change or 
disturbance, and the availability of efficient survey methods and local expertise to assess 
them. Among the taxa to be assessed include trees; top predators, particularly raptors; 
rodents and other small mammals; bats; pioneers (both plants and animals) and exotic weeds, 
especially bamboos, crows, and cuckoos; soil fungi and bacteria, particularly those with 
important symbiotic relationships. 

Activity 1.2.2: Validating the Biodiversity Assessment Tools 

Assessment plots will then be established in the neighbouring Belum Forest Reserve to estimate 
biodiversity in un logged hill forests. This activity will provide an opportunity to evaluate the 
biodiversity assessment methods developed in Activity 1.2.1 by applying them in an area other 
than where they were developed and by investigating whether the rate of species turnover with 
distance matches the predictions of those methods. 
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• Purpose: To evaluate the validity of the biodiversity assessment tools developed in Activity 
1.2.1. 

• General approach: A set of sample plots will be set up in the Belum Forest Reserve to 
assess a subset of the taxa assessed in the PITC concession. 

• Methods: The sampling will, by necessity, be much sparser than the assessments in the PITC 
concession. It is therefore much more important for the sample to be stratified carefully to 
capture the range of habitats. The sample sites will be selected on the basis of the 
experience of the Perak State Forestry Office, as well as topographical and geological 
considerations. The taxa used in the surveys of the PITC concession will be used here as 
well, so that data will be comparable. 

Activity 1.3: Assessing the impacts of harvesting protocols that maintains forest structure on 
biodiversity 

Biodiversity assessment plots will also be established 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 "Iow impact" assessment plots before and after logging 
and comparison to the results for plots logged using standard methods will allow us to see if 
biodiversity is less impacted if the three-dimensional structure of the forest is maintained. 

• Purpose: To test the hypothesis that biodiversity is less impacted if the three-dimensional 
structure of the forest is maintained. The results of this experiment will be important in 
constructing the model of the regeneration of forests after harvest in activity 2.2. 

• General approach: In collaboration with the concessionaire, a harvest protocol will be 
designed for several compartments in the PITC concession already designated for logging. 
This protocol will aim at conserving the vertical and canopy structure of the forest by removing 
a selection of trees of different species and sizes in particular locations. Sample plots in these 
compartments will be assessed before and after harvesting to estimate differences in 
biodiversity impacts relative to plots harvested according to standard protocols. 

• Methods: Previous research suggests that many animal species abundance and forest 
regeneration processes are dependent on the maintenance of the three-dimensional physical 
structure of the forest: the foliage height diversity and a contiguous canopy. This structure is 
not maintained by harvest protocols that limit the size of crop trees without addressing the 
relative location of trees to be cut. Avoiding trees under a minimum or maximum diameter 
certainly does not maintain it. The idea that the largest trees must be kept as important seed 
sources might also be misplaced, as these are also the trees that are most likely to fall 
naturally and create the largest canopy gaps with the greatest damage to adjacent trees. 

A new protocol that selects trees to be felled from a preliminary, spatially explicit inventory so 
as to maintain a contiguous canopy and least modify tree height diversity, for a given harvest 
volume, will be developed. It will be applied to three sites of approximately 50 hectares each in 
compartments in the PITC concession that are already designated to be logged. Pre- and 
post-harvest biodiversity assessments, using the methods of the general assessment above, 
will be made in these sites. Statistical comparison of the before and after assessments with 
those from elsewhere in the concession harvested by other protocols will test the hypothesis. 
The planning model then can use this harvesting method as one of the alternative treatments 
available to the planner. 
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Outputs 2.1-2.2 

Activity 2.1: Developing and testing statistical models that relate biodiversity and forest 
community type to forest characteristics 

As they become available, biodiversity assessment data will be analysed to construct summary 
measures of biodiversity and forest community types. These measures will be correlated with 
forest characteristics in an effort to identify surrogates for biodiversity and forest community types 
that can be measured more easily yet remain sufficiently accurate when extrapolated to larger 
scales (e.g., in forest planning exercises). The application of these models at a landscape level for 
Perak will yield a spatial map of alpha (within habitat) and beta (between habitat) diversity for the 
state. 

• Purpose: To convert the raw assessment data to summary biodiversity statistics that have the 
best predictive properties (accuracy and precision) for a given data quantity and complexity. 

• General approach: As assessment data become available during the project, they will be 
combined and analysed to produce summary measures of biodiversity and forest community 
type. Statistical methods will be combined with measures of ecological distance to produce a 
spatial map of alpha (within habitat) and beta (between habitat) diversity for Perak. 

• Methods: Correlation, principal component, and other multivariate analyses of assessment 
data will be conducted as the data become available throughout the project. Minimum 
variance measures of biodiversity, reflecting the relative abundance of species as well as the 
number of species, and community type will be the result. The ecological distance between 
local communities will be calculated by Similarity coefficients based on the fraction of the 
summed species in two sites held in common between them and by the Mahalonobis D 
squared distance based on their multivariate species composition. The measures will then be 
correlated with physical habitat, local topography, geology, and climate to extrapolate the 
sample data to the regional scale. The strength of this correlation will test the hypothesis that 
statistics based on physical measurements can be used as surrogates for diversity and 
community type and indicators of spatial distributions of them. This will go in hand with the 
results of the satellite imaging research in attempting to reduce the spatial and taxonomic 
resolution of the expensive field assessment whenever possible. The conversion of the raw 
ecological data to a spatial diversity map will provide a key ecological input for the forest
planning model. 

The main goal of the research will be to identify a parsimonious, easily measured set of forest 
characteristics that can be used to form reliable estimates of the biodiversity in a region on the 
scale of Perak. The research will explore the tradeoff between predictive accuracy and the 
quantity and quality of data inputs, to gauge the reliability of the models in data-constrained 
situations. The generally high quality of forestry data in Malaysia makes the country ideal for 
conducting research aimed at understanding the relationship between forest characteristics 
and biodiversity at different spatial scales, but the research must ultimately have relevance for 
biodiversity conservation in other tropical countries. 

Activity 2.2: Developing and testing a model that predicts the regeneration of forests 

A model will be developed that predicts the regeneration of forests, and the biodiversity they 
harbour, after logging. 

• Purpose: To develop a model that will predict the regeneration of forest structure and the 
recovery of biodiversity in harvested forests. Such a model is essential for estimating the 
impact of alternative forest management systems on biodiversity. 

20 



• General approach: Numerous forest growth models exist. One of these will be selected and 
modified to incorporate the statistical relationships developed in Activity 2.1. 

• Methods: A general forest recovery model must be selected or developed to assess the long
term impacts of logging on biodiversity. Existing models such as FORMINO and FORMIX will 
be validated against data from the Pasoh and Lambir research plots and the PITe concession 
assessments. The model that best describes the data and that has the best potential for 
interfacing with the Temenggor/Belum database and statistical analyses will be selected. 
Necessary programming changes to implement the interface will be made. Tree growth data, 
including gap or harvest history, for Pasoh, Lambir, and the set of existing FRIM research 
sites will be assembled into a single database and used to refine the parameters of the model. 
The statistical relationships developed under Activity 2.1 will be incorporated into the model to 
enable it to predict impacts of forest management systems on biodiversity. 

Outputs 3.1-3.2 

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

As a targeted research project exploring new areas in the assessment of impacts of harvesting 
and related management practices on the biodiversity in the short and long term, it is expected 
many new skills and capacity can be built. The input from external experts working together with 
local experts will be very valuable in the exchange of skills and experience. It is thus important that 
the project be implemented focusing on this capacity building both the on-the-job training as well 
as more formal classroom training involving not only local personnel but also relevant people from 
the region with similar situations. The project should be undertaken in such manner that by the 
end of the project sufficient skill would have been built locally to adapt and apply to other parts of 
the country e.g. Sabah and Sarawak. 

• Purpose: To ensure capacity building and training is enhanced through on the job training 
and more formal classroom cum field training on involving all aspects of the project, which 
includes, both the impact assessment as well as the modeling techniques. 

• General Approach: Local counterparts will be trained on the job through direct collaboration 
with experts while more formal training through classroom lectures, workshops and seminars 
will be conducted for targeted stakeholders from Malaysia and abroad. 

• Methodology: The terms of experts hired for the work will be explicit in ensuring that focus 
will be given to ensure transfer of knowledge and capacity building to local counterparts. At 
the same time local counterparts need to be assigned specifically to the research activities to 
ensure that the work is undertaken mainly by them. In addition, training activities will be 
organized through workshops and conferences involving both theory and application in the 
field. 

Activity 3.1.2: Developing a scientific exchange programme through research fellowships 

Again as a research project dealing in new and complex subjects, ensuring the development of 
the local capacity is of utmost importance. One way of enhancing the skills of counterparts who 
will be the future trainers is through effective fellowship research programmes. The project will 
most likely involve external experts that are affiliated with universities or research institutions and 
as such, local counterpart may be attached to these institutions for a period of one or two months. 
The fellowship will provide exposure and enable the local counterparts to interact with a broader 
group of experts within the relevant institutions he/she is attached. 
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• Purpose: To develop a research fellowship scheme to enhance the capacity of local 
counterparts. 

• General Approach: Local counterparts will be provided opportunities to undergo training and 
capacity building through research fellowship programmes designed in line with the project. 
Many skills are required in the effective implementation of the research that are being 
proposed for the project, and having local counterparts fully involved and trained would ensure 
success. 

• Methodology: Through a fellowship programme, project researchers will be attached to 
institution with specialized knowledge and expertise in relevant components of the project. 
Additionally, analysis of data and development of the models could also be partially 
undertaken through a fellowship research programme. 

Activity 3.2: Developing a website on the project status and outputs that can be assessed by all 
interested parties 

One of the easiest and cost effective means of dissemination of information and knowledge to a 
wide audience globally would be through the internet. In this regard, the project will develop a 
website to include information such as the progress of the research project, technical papers and 
publication, a contact address for interested parties to seek further information as well as 
opportunities to exchange views or collaborate in any means. The website should however, be 
managed and updated regularly. The website could also serve as a platform for research teams to 
communicate and refer especially between the external consultants and the local counterparts. 

• Purpose: To develop a website on the project that is managed and updated regularly with 
information on the project progress and technical papers produced. 

• General Approach: The project will develop a website on the project to include information on 
the project; the progress of the research, technical papers and publication that has been 
developed. 

• Methodology: Local personnel assigned to develop and maintain the website may be 
required to have external supervision initially and undergo relevant training to ensure that the 
website is developed and maintained effectively. 

5.0 LOGICAL FRAMEWORK WORKSHEETS 

A Logical Framework Matrix was developed to serve as a guide or action plan for the project. To 
develop the Logical Framework Analysis matrix, a workshop was held at the Avillion Village 
Resort, Port Dickson, Negeri Sembilan on 5-7 June 2001. It was attended by the major 
stakeholders of the project and was moderated by logical framework analysis consultant. The 
workshop was undertaken as part of the FRIM-GEF Project. As a result. it is broader in 
perspective covering other aspects such as economic valuation of forest good and services. 

The Logframe Workshop is a follow-up of the project's Stakeholders' Consultations that was held 
in Ipoh on 26th April 2001. During the Consultations, the views and comments of major 
Stakeholders on causes and threats to biodiversity as well management options to address the 
threats were identified and recorded. The Logframe Workshop reviewed the results of the 
Consultations and subsequently ascertained the research directions and identified the research 
activities that FRIM needs to pursue. Please refer to Annex I for the Logical Framework Analysis 
Worksheets. 
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6.0 WORK PLAN 

Please refer to Annex 11 for the Workplan. 

7.0 Project Budget 

The total budget estimated for the project amounts to about US$1.34 million. The budget 
breakdown, for Phase I of the project (which has a duration of three years) by source, is as 
follows: 

Source 

Request to ITTO 

Malaysia's contribution 

NGO's contribution 

ITTO Monitoring and Administration 

TOTAL 

Phase I 

$554,355 

$568,891 

$136,320 

$ 83,240 

$1,342,806 

The above budget has been developed based on the proposed research activities, the work plan 
and consultants and crews involved. The cost of vehicles is based on the market value of 4WD 
vehicles in Malaysia. The estimates were made upon consultations by our purchasing unit with 
vendors. Budget reductions have been however made on the cost of maintenance which is 
expected to be relatively lower for newly purchased vehicles in the first few years of the project. 

Further details and breakdown of the budget are given in the following tables: 

• Consolidated Total and Yearly Budget 
• Yearly project budget by Source -ITTO 
• Yearly Project Budget by Source - Executing Agency/Host Government 
• Overall Project Budget By Activity - Phase I 
• Overall Project Budget By Activity - Phase 11 
• Budget Worksheets - Phase 1 
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CONSOLIDATED TOTAL AND YEARLY PROJECT BUDGET 

TOTAL YEAR 1 ~AR2 YEAR 3 

Project Personnel 
10. 12. National Consultants 364100 74800 144100 145200 

16. International Consultants 216300 37800 119000 59500 

17. Project Secretary 36000 12000 12000 12000 

19. Component Total 616400 124600 275100 216700 
20. Sub-contracts 

21. Sub-contract for floral biodiversity resource 
assessment 

126000 0 7200 118800 
22. Sub-contract for faunal biodiversity 
resource assessment 

36000 0 0 36000 

29. Component Total 162000 0 7200 154800 
~O. !Duty Travel 

31. Daily Subsistence Allowance 41800 5600 20700 15500 

32. International Travel 49500 13500 22500 13500 

33. Transport Costs 0 0 0 0 

39. Component Total 91300 19100 43200 29000 
40. Capital Items 

~ 1. Premises 0 

~2.Land 0 

~3. Vehicles 47450 39150 4150 4150 

~4. Capital Equipment 0 

~9. Component Total 47450 39150 4150 4150 
50. Consumable Items 

54. Office Supplies 12000 4000 4000 4000 

59. Component Total 1200~ 4000 4000 4000 
60. Miscellaneous 

64. Publication 0 0 0 0 

65. Workshop 18875 13625 2625 2625 

66. Office Rental 30600 10200 10200 10200 

67. Website/networking 0 0 0 0 

68. Scientific Exchange Programme 20000 0 0 20000 

69. Component Total 69475 23825 1282~ 32825 

998625 210675 34647~ 44147~ 

70. Executing Agency Management Cost 
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and Review Costs 

Costs 
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YEARLY PROJECT BUDGET BY SOURCE - ITTO 

AnnuaIDj!'bulrs.~m,en1t~ 

!»UO!!let Components 

subtotal 
ITTO Monitor., Evaluat. And Administ. Costs 

TOTAL 

81.M .. d . omtonng an reVlew costs 
estimation) 

82.Evaluation Costs 

83.Programme Support Costs (6% of 
project costs) 
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YEARLY PROJECT BUDGET BY SOURCE - E. AGENCYIHOST GOVERNMENT 

Annual Disbursements 

Total Year 1 Year 2 Year 3 
lBudget Components 

10. Project personnel 364100 74800 144100 145200 

20. Sub-contracts 0 0 0 0 

30. Duty travel 0 0 0 0 

~O. Capital items 0 0 0 0 

50. Consumable items 9000 3000 300C 3000 

60. Miscellaneous 30600 10200 10200 10200 

subtotal 1 403700 88000 15730C 158400 
70. Executing Agency Management Costs (15% of 
Total of Overall Project Budget by Activity) 

165191 44763 53089 67339 

EXECUTING AGENCYIHOST GOVT. TOTAL 568891 132763 210381] 22573S 
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OVERALL PROJECT BUDGET BY ACTIVITY 

OUTPUTS/ACTIVITIES + Non-Activity 10. Project 
Based Expenses Personnel 

OUTPUT 1.1: The value of local refugia on 
biodiversity recovery determined 

~ctivity 1.1: Assessing biodiversity recovery 
in logged over forests adjacent to Virgin 
~ungle Reserve of various sizes 

35100 (E/I/C) 
OUTPUT 1.2: Assessment methods for 
orest biodiversity developed 

Activity 1.2.1 :Assessing biodiversity in 
logged and un logged forests 

80100 (Ell/C) 
Activity 1.2.2: Validating biodiversity 
assessment tools 

50400 (EII/C) 
OUTPUT 1.3: The value of maintaining 
he vertical structure of forests for 
biodiversity conservation assessed 

Activity 1.3: Assessing the impacts of 
harvesting protocols that maintains forest 
structure on biodiversity ~6600 (Ell/C) 

subtotal 1 ~12200 (Ell/C) 
OUTPUT 2.1: Statistical models relating 
biodiversity and community types to 
orests characteristics developed 

BUDGET COMPONENTS 

20. Sub- 30. Duty ~O. Capital 50. Consumable 60. Miscella- Quarter GRAND 
Contracts Travel Items Items neous Year TOTAL 

108000 (I) 8800 (IIC) Q1-4 Y2-3 151900 

10800 (I) 19700 (I/C) Q1-4 Y2-3 110600 

28800 (I) 14600 (IIC) Q1-4 Y1-3 93800 

14400 (I) 13400 (IIC) Q1-4 Y1-3 74400 
162000 (I) 56500 (I) 0 0 0 430700 
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~ctiVity 2.1: Developing and testing 
statistical models that relate biodiversity 
and forest community type to forest 
characteristics 

OUTPUT 2.2: Stand level model 
predicting regeneration of forest structure 
and recovery of biodiversity after logging 
developed 
~ctivity 2.2: Developing and testing a 
model that predicts the regeneration of 
~orests 

sUbtotal 2 
OUTPUT 3.1 :Personnel trained in using 
biodiversity assessment tools and forest 
management models 
Activity 3.1.1: Hands-on training for 
counterparts and formal training for 
argeted stakeholders 

Activity 3.1.2: Developing a scientific 
exchange programme through research 
ellowships 

OUTPUT 3.2: Website on project related 
materials developed 

Activity 3.2: Developing a website on the 
project status and outputs that can be 
pssessed by all interested parties 

subtotal 3 
NON-ACTIVITY BASED EXPENSES 
(1 ) Administrative 
(2) Office supplies 
(3) Vehicles 

subtotal 4 

Subtotal (IrrO) 
Subtotal (NGO) 

Su~otal (E. Agency) 

94800 (Ell/C) 

75400 (E/I/C) 
170200 (Ell/C) 

0 

234000 (Ell) 

234000 (Ell) 

148,980 
103320 
364,100 

24600 (I/C) Q1-2 Y1-3 119400 

10200 (I/C) 01-3 Y1-3 85600 
034800 (I) 0 0 0 205000 

18875 (I) 01-2 Y1-3 18,875 

20000 (I) 01 Y3 20,000 

0 0 0 038875 (I) 38,875 

30600 (Ell) 01-4 Y1-3 264,600 
12000 (Ell) 01-4 Y1-3 12,000 

f47450 (I) 47450 
0 0~7450 (I) 12000 (Ell) 30600 (Ell) 324050 

162,000 58300 47450 3,000 38,875 458605 

33,000 136,320 

9,000 30,600 403,700 
------



0.l 
o 

TOTAL 616,4001 162,0001 913001 474501 12,0001 69,47~ 9986251 

(I) - contribution of the ITIO 
(E) - contribution of the Executing Agency/govt. of Malaysia 
(C) - contribution of NGO 



BUDGET WORKSHEETS 
ACTIVITIES Inputs Unit 

Quarter Year 
Budget Total 

Unit and Quality No. Costs Component Amount 
OUTPUT 1.1: The value of local refugia on 
biodiversity recovery determined 

~ctivity 1.1: Assessing biodiversity Person Month of local Senior Botany 
recovery in logged over forests adjacent to Consultant 3 4,400 Q1/2 Y2-3 12 13200 
[virgin Jungle Reserve of various sizes 

lWeek of DSA for local Senior Botany 
Consultant 3 700 Q1/2 Y2-3 31 2100 
Person Month of local Senior Zoology 
Consultant 1 4,400 Q1-4 Y3 12 4400 
Week of DSA for local Senior Zoology 
Consultant 1 700 Q1-4 Y3 31 700 
Person Month of international Senior 
Botanist Consultant 1 14,000 Q1-2 Y2 16 14000 
Mission Costs 1 4,500 Q1-2 Y2 3:i 4500 

c.v Days of DSA for international Senior 
Botanists 15 100 Q1-2 Y2 31 1500 
Person Month of international Botanist 
Consultant 0.5 7,000 Q1-2 Y2 1E 3500 
lWeeks of sub-contract for resource 
assessment (flora) 96 900 Q1-4 Y3 21 86400 
lWeeks of sub-contract for resource 
assessment (fauna) 2tJ 900 Q1-4 Y3 22 21600 

OUTPUT 1.2: Assessment methods for 
orest biodiversity developed 

JActivity 1.2.1: Assessing biodiversity in Person Month of local Senior Botany 
logged and unlogged forests Consultant 3 4,400 Q1/2 Y2-3 1:i 13200 

lWeek of DSA for local Senior Botany 
Consultant :: 700 Q1/2 Y2-3 31 2100 
Person Month of local Botany Consultant 4 3,300 Q1/2 Y2-3 1:i 13200 
lWeek of DSA for local Botany Consultant 4 60C Q1/2 Y2-3 31 2400 
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~ctivity 1.2.2: Validating biodiversity 
assessment tools 

Person Month of local Senior Zoology 
Consultant 

Week of DSA for local Senior Zoology 
Consultant 

Person Month of local Zoology Consultant 
Week of DSA for local Zoology Consultant 
Weeks of sub-contract for resource 
assessment (flora) 

Weeks of sub-contract for resource 
assessment (fauna) 

Person month for International Senior 
Botanist 

Mission Costs 
Days of DSA for international Senior 
Botanists 

Person Month of local Senior Botany 
Consultant 

~eek of DSA for local Senior Botany 
Consultant 

Person Month of local Botany Consultant 
Week of DSA for local Botany Consultant 
Person Month of local Senior Zoology 
Consultant 

Week of DSA for local Senior Zoology 
Consultant 

Person Month of local Zoology Consultant 
Week of DSA for local Zoology Consultant 
Weeks of sub~contract for resource 
assessment (flora) 

Weeks of sub-contract for resource 
assessment (fauna) 

Person month for International Senior 
Botanist 

Mission Costs 

2 

2 
:: 
~ 

4 

8 

2.5 
2 

30 

1 

1 
1 
1 

1 

1 
1 
1 

24 

8 

2.5 
2 

4,400 01/2 Y2-3 1L 8800 

700 01/2 Y2-3 31 1400 
3,300 01/2 Y2-3 1L 9900 

600 01/2 Y2-3 31 1800 

900 01-4 Y4 21 3600 

900 01-4 Y4 22 7200 

14000 01/2 Y2-3 1E 35000 
4500 01/2 Y2-3 32 9000 

100 01/2 Y2-3 31 3000 

4,400 02Y3 12 4400 

700 02Y3 31 700 
3,300 02Y3 12 3300 

600 02Y3 31 600 

4,400 02Y3 12 4400 

700 02Y3 31 700 
3,300 02Y3 1L 3300 

600 02Y3 31 600 

900 02Y3 21 21600 

900 02Y3 2L 7200 

14000 02-3 Y1-2 1E 35000 
4500 02-3 Y1-2 3L 9000 
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OUTOUT 1.3: The value of maintaining the 
Ivertical structure of forests for biodiversity 
conservation assessed 

!Activity 1.3:Assessing the impacts of 
harvesting protocols that maintains forest 
structure on biodiversity 

Sub-total for Output 1 

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

!Activity 2.1: Developing and testing 
statistical models that relate biodiversity 
and forest community type to forest 
characteristics 

Days of DSA for international Senior 
Botanists 

Person Month of local Senior Botany 
Consultant 

Week of DSA for local Senior Botany 
Consultant 

Person Month of local Senior 
Ecology/Statistics Consultant 

IWeek of DSA for local Senior 
Ecology/Statistics Consultant 

Person Month of international Senior 
Botanist Consultant 

Mission Costs 
Days of DSA for international Senior 
Botanists 

Person Month of international Senior 
Ecology/Statistics ConSUltant 

Weeks of sub-contract for resource 
assessment (flora) 

Person Month of local Senior Botany 
Consultant 

30 100 Q2-3 Y1-2 31 3000 

1 4,400 01 Y1 1~ 4400 

1 700 01 Y1 31 700 

1 4,400 01 Y1 1~ 4400 

1 700 01 Y1 31 700 

2 14,000 01-2 Y1-2 16 28000 
2 4,500 01-2 Y1-2 32 9000 

30 100 Q1-2 Y1-2 31 3000 

0.7 14,000 01 Y1 16 9800 

16 900 01-4 Y2-3 21 14400 

430700 

1 4,400 01 Y2 12 4400 
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OUTPUT 2.2: Stand level model predicting 
regeneration of forest structure and 
recovery of biodiversity after logging 
developed 

IActivity 2.2: Developing and testing a 
model that predicts the regeneration of 
\forests 

- ----- --- ------

[week of DSA for local Senior Botany 
Consultant 1 
Person Month of local Senior 
Ecology/Statistics Consultant 3 
Week of DSA for local Senior 
Ecology/Statistics Consultant 3 
Person Month of local Senior Programming 
Consultant 1 
rv'/eek of DSA for local Senior Programming 
Consultant 1 
Person Month of local Senior Zoology 
Consultant 1 
rweek of DSA for local Senior Zoology 
Consultant 1 
Person Month of local Science Consultant 8 
rweek of DSA for local Science Consultant 4 
Person Month of international Programmer 
Consultant 1 
Mission Costs 1 
Days of DSA for international Programmer 
Consultant 15 
Person Month of International Senior 
Ecologist/Statistician Consultant 2 
Mission Costs 2 
Days of DSA for international 
Ecologist/Statistician Consultant 30 
Person Month of International Ecologist 
Consultant 1 

Person Month of local Senior Botany 
Consultant 

2 

700 01 Y2 31 700 

4,400 01-2 Y2-3 12 13200 

700 01-2 Y2-3 31 2100 

4,400 01 Y2 12 4400 

700 01 Y2 31 700 

4,400 01 Y2 12 4400 

700 01 Y2 31 700 
3,300 01-2 Y2-3 12 26400 

600 01-2 Y2-3 31 2400 

7,000 01 Y2 1E 7000 
4,500 01 Y2 32 4500 

100 01 Y2 31 1500 

14,000 01-2 Y2-3 1E 28000 
4,500 01-2 Y2-3 32 9000 

100 01-2 Y2-3 31 3000 

7,000 01-2 Y2-3 H 7000 

4,400 01 Y2 12 8800 
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!Week of DSA for local Senior Botany 
Consultant 

Person Month of local Senior 
Ecology/Statistics Consultant 

!Week of DSA for local Senior 
Ecology/Statistics Consultant 

Person Month of local Senior Programming 
Consultant 

Week of DSA for local Senior Programming 
Consultant 

Person Month of international Senior 
Ecology/Statistics Consultant 

Person Month of international Programming 
Consultant 

Mission Costs 
Days of DSA for international 
Programming Consultant 

Sub-total for Output 2 
OUTPUT 3.1: Personnel trained in using 
biodiversity assessment tools and forest 
management models 

Activity 3.1.1: Hands-on training for Methodology Workshop 
counterparts and formal training for 
argeted stakeholders 

Inception Workshop 
In-house training workshop 

~ctivity 3.1.2: Developing a scientific Research fellowships 
exchange programme through research 
ellowships 

Sub-total Output 3 
IAdministrative iYears of Project Secretary 

iYears of Office Supplies 
lYears of Office Rental 
iYears of Project Coordinator 

2 

3 

:: 

1 

1 

:: 

1 
1 

15 

1 
1 
:: 

~ 

~ 

3 
3 
3 

700 Q1 Y2 31 1400 

4,400 Q1-2 Y2-3 12 13200 

700 Q1-2 Y2-3 31 2100 

4,400 Q1-2 Y3 12 4400 

700 01-2 Y3 31 700 

14,000 Q1-2 Y2-3 1E 42000 

7,000 Q2Y3 16 7000 
4,500 Q2Y3 3~ 4500 

100 Q2Y3 31 1500 

205000 

5,500 Q1 Y1 6E 5500 
5,500 01 Y1 6!: 5500 
2,625 Q1 Y1-3 6!: 7875 

10,000 Q1 Y3 m 20000 
38875 

12,000 Q1-4 Y1-3 17 36000 
4,000 Q1-4 Y1-3 54 12000 

10,200 Q1-4 Y1-3 6E 30600 
36,000 01-4 Y1-3 1:; 108000 
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r-tears of Project Manager 
Miscellaneous Purchase of Vehicle 

Road Tax of Vehicles 
Maintenance of Vehicles 

Sub-total 4 

ITTO Contribution 
Government of Malaysia 
NGO Co-finance 

GRAND TOTAL 

NGO Contribution by Activities 

OUTPUT 1.1: The value of local refugia on 
biodiversity recovery determined 

fi\ctivity 1.1: Assessing biodiversity Person Month Co-financing by NGO 
recovery in logged over forests adjacent to 
Virgin Jungle Reserve of various sizes 

OUTPUT 1.2: Assessment methods for 
orest biodiversity developed 

Activity 1.2.1: Assessing biodiversity in Person Month Co-Financing by NGO 
logged and un logged forests 

Activity 1.2.2: Validating biodiversity Person month Co-Financing by NGO 
assessment tools 

3 
1 
3 
3 

1.37 

2.53 

1.37 

30,000 Q1-4 Y1-3 12 90000 
35000 Q4 Y1 42 35000 
2,650 7950 
1,500 4500 

324050 
458605.00 
403,700.00 
136320.00 

998625 

-------

14,000 Q3-4 Y2 16 19230 

14000 Q3-4 Y3 16 35460 

14000 Q2-3 Y3 16 19230 
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OUTOUT 1.3: The value of maintaining the 
vertical structure of forests for biodiversity 
conservation assessed 

V\ctivity 1.3:Assessing the impacts of 
harvesting protocols that maintains forest 
structure on biodiversity 

Sub-total 1 
OUTPUT 2.1: Statistical models relating 
biodiversity and community types to forests 
characteristics developed 

Activity 2.1: Developing and testing 
statistical models that relate biodiversity 
and forest community type to forest 
characteristics 

OUTPUT 2.2: Stand level model predicting 
regeneration of forest structure and 
recovery of biodiversity after logging 
developed 
V\ctivity 2.2: Developing and testing a 
model that predicts the regeneration of 
!Forests 

Sub-total 2 

Grand Total 

Person month Co-Financing by NGO 

Person month Co-Financing by NGO 

Person month Co-Financing by NGO 

-

0.64 14000 Q2-3 Y1 16 9000 
82920 

2.34 14000 Q2-3 Y2 16 32760 

1.47 14000 Q3-4 Y3 16 20640 
53400 

136320 
- ---- -~- - - -



PART Ill: OPERATIONAL ARRANGEMENTS 

1. Management Structure 

The project will be implemented by the Forest Research Institute of Malaysia. A Project Steering 
Committee (PSC) will be established to govern the implementation of the project. The PSC will 
provide guidance on matters pertaining to the implementation of the project and ensure that the 
project is directed towards achieving its intended goals. At the same time, a Technical Working 
Committee will also be established to give advice on technical matters and facilitate the data 
collection and analysis. The members of the committees are as follows: 

Project Steering Committee Technical Working Committee 

Director General FRIM Director of Natural Forest Division, FRIM 

Ministry of Primary Industries Malaysia Perak Integrated Timber Complex 

ITTO Forestry Department HQ Peninsular Malaysia 

Forestry Department HQ Pen. Malaysia State Forestry Department, Perak 

Forestry Department Perak Wildlife Dept. & National Parks 

Perak State Planning Unit University Putra Malaysia 

Economic Planning Unit Worldwide Fund for Nature (WWF) 

The organization structure of the project is shown in Figure 3. 

2. Monitoring, Reporting and Evaluation 

The progress of the project will be monitored through the PSC of which ITTO is a member. Annual 
progress reports will be submitted to the PSC for consideration. The Director of the Natural Forest 
Division as Project Coordinator will be responsible for the preparation of the reports. He will be 
guided by the PSC as to what detail the report should be. In addition, a final terminal report will be 
prepared by FRIM at the end of the project, for submission to ITTO. 

The project will be monitored by ITTO through the annual progress reports submitted through the 
PSC. The first monitoring mission could visit the Implementing agency and the project location 
soon after the submission of the first progress report. The PSC will decide whether a mid-term or 
upon completion evaluation is necessary. The date and mode of the evaluation will be determined 
jointly by ITTO and the executing agency. The terms of reference for the evaluations will be 
determined by the PSC. 

Future Operation and Maintenance 

The initiation and subsequent implementation of the activities of the project will be contingent upon 
the timely provision by the Malaysian Government through the Implementing Agency, FRIM, of the 
adequate facilities and services, including secondment of staff, required for the effective operation 
of the project. 

The equipment, components and materials acquired for the project will be the responsibility of the 
Implementing Agency, FRIM, which at the completion of the project will decide on its disposal in 
conformity with ITTO procedures. . 
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The thrust of the project deals with research on biodiversity of the natural forests. The project is 
expected to complement and supplement other research projects being undertaken by FRIM 
especially the proposed joint FRIM-GEF project. The project would have implemented all the 
research activities, and local capacities would have been enhanced to a level that subsequent 
application of the results could be undertaken using local input. However, the nature of the 
research being complex and exploring into new areas in biodiversity impact assessment and 
prediction using modeling techniques may open new aspects that needs to be further investigated 
or enhanced. For this, if expertise is required, FRIM will submit a new project proposal for ITTO's 
consideration. It should be mentioned here that data collection of plots established within the 
project will have to be continued to further strengthen the model developed as a 3-4 year data 
collection period for biodiversity assessment may not be sufficient to provide reliable information 
on changes to the residual forest stand. It is well known that different animals respond differently 
to disturbances. Some may recover immediately after the disturbances, while some may even 
prosper, while others may temporarily move to another area which are less disturbed and return 
only after several years, and yet others may disappear altogether. In this regard, depending on the 
situation at the end of the project FRIM may request assistance in the form of a much smaller 
grant for supporting such activities. 

As noted in section 2.3, the project is divided into two phases. As also noted in that section, 
although the outputs from Phase I serve as inputs into Phase 11 activities, they have value in their 
own right. So, even if the project is not continued beyond Phase I, it will nevertheless have 
completed a substantial amount of research, capacity-building, and dissemination. Only two 
activities, Activities 1.3 and 2.2, will be initiated in a substantial way during Phase I but not 
completed until Phase 11. In the event ITIO decides not to fund Phase 11, FRIM will seek other 
funding to. complete these activities. All other activities initiated during Phase I will be complete. 
As discussed in section 2.8, this structure of the project serves to minimize the risks to ITTO. 
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PROJECT STEERING COMMITTEE 
FRIM-ITTO-FDHQ-PERAK FD-MPI-EPU-MOSTE-SEDC 

TECHNICAL WORKING COMMITTEE 
FRIM- FDHQ-PERAK FD-PITC-PERHILlTAN-DOE-UPM

WWF MALA YSIA-MNS 

INTERNATIONAL 
EXPERTS 

IMPLEMENTING AGENCY 
(FRIM) 

PROJECT COORDINATOR 
PROJECT LEADER 

PROJECT SECRETARIAT 

NATIONAL EXPERTS 
1 SENIOR 

2 FORESTERS 
2 FOREST ENGINEERS 
1 PROGRAMMER 
2 ZOOLOGISTS 
2 BOTANISTS 
1 HYDROLOGIST 

Figure 3 Organisational chart 
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1 SENIOR BOTANIST 
1 SENIOR ZOOLOGIST 
1 SENIOR PROGRAMMER 
1 SENIOR STATISTICIAN 



PART IV: THE TROPICAL TIMBER FRAMEWORK 

1. Compliance with ITTA 1994 Objectives 

The project is very relevant and complies to the following ITT A objectives as stipulated in Article 1: 

Para Subject 
d) To enhance the capacity of members to implement a strategy for achieving exports 

of tropical timber and timber products from sustainably managed sources by the 
year 2000 

e) To promote the expansion and diversification of international trade in tropical timber 
from sustainable sources by improving the structural conditions in international 
markets, by taking into account, on the one hand, a long term increase in 
consumption and continuity of supplies, and, on the other, prices which reflect the 
costs of sustainable forest management and which are remunerative and equitable 
for members, and the improvement of market access 

f) To promote and support research and development with a view to improve forest 
management and efficiency of wood utilization as well as increasing capacity to 
conserve and enhance other forest values in timber producing tropical forests; 

I) To encourage members to develop national policies aimed at sustainable utilization 
and conservation of timber producing forests and their genetic resources and at 
maintaining the ecological balance in the regions concerned, in the context of 
tropical timber trade 

m) To promote the access to, and transfer of, technologies and technical cooperation 
to implement the objectives of this Agreement. 

2. Compliance with ITTO Action Plan 

The project is in line with para 3.2 (Reforestation and Forest Management) of the ITTO's Action 
Plan, both under Goal number 1 and 2. 

Goal 1. Support activities to secure tropical timber resource base. 

The following actions under Goal 1 of ITTO's Action Plan are relevant to this project. 

Action Subject 
4 Promote the conservation, rehabilitation and sustainable management of 

threatened forest ecosystems inter alia mangroves in collaboration with 
relevant organizations. 

7 Encourage members and assist them where appropriate to: 
Assess the current and potential productivity of major tropical forest types, 
taking into account the need to promote future growth and effective 
regeneration; 

• Secure the forest resource base through the implementation of forest 
policy, legislation and associated strategies, revised and updated where 
appropriate, which address: 

- landuse planning which defines forest appropriate for production and 
provide sufficient representation through protected, reserved and 
conservation areas to ensure biodiversity conservation and watershed 
protection. 
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Goal 2: Promote sustainable Forest Management. 

The following actions under Goal 2 of ITTO's Action Plan are relevant. 

Action Subject 
2 Promote the implementation of sustainable forest harvesting, including RIL 
8 Monitor the impact of conservation, protection and transboundary areas and 

their relationship to achieve sustainable forest management and the 
Organizations objectives. 

10 Encourage members and assist them, where appropriate to: 
-Improve 
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LOGICAL FRAMEWORK ANAL VSIS 
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 Biodiversity assessment is Malaysian field guidelines on Government will implement tools 
assessing biodiversity and better integrated into Malaysia's forest forest planning and management. developed in the project 
understanding of the impacts of planning and management 
forest management practices practices 
developed Incorporating biodiversity 

2: Improved stand level models Biodiversity prediction is Malaysian guidelines on forest 
assessment will promote 

for predicting the impacts of forest integrated into Malaysia's forest planning and management 
biodiversity conservation 

management systems on planning and management 
biodiversity developed practices 

Tools are applied by other 
3: Capacity of targeted Participants' self-assessment of Reports on training activities. countries and adopted by IITO 
stakeholders enhanced and training programmes. Annual Progress Reports and 
project tools and techniques 

Number of website visits. 
End of Project Report 

disseminated 
Website counter. 

Trained personnel will apply tools 
and techniques. 

OUTPUTS: INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 

1.1: The value of local refugia on Four Local refugias selected, Scientific report of biodiversity EXisting state of knowledge will 
biodiversity recovery determined assessement plots established recovery in logged over forests enable us to accurately prioritise 

and measured and data analysed biodiversity values 
for determining biodiversity 
recovery. 

1.2: Assessment methods for Assessment methods developed Scientific reports and guidelines 
forest biodiversity developed and validated, and guidelines on biodiversity assessment 

established methods 



1.3: The value of maintaining the Management protocols for Scientific report on the impacts of Existing knowledge will enable us 
vertical structure of forests for maintaining forest structure on harvesting protocols on to accurately assess biodiversity 
biodiversity conservation biodiversity conservation biodiversity 
assessed formulated and tested in the field. 

Monitoring plots established for 
validation 

Existing knowledge will enable us 
2.1: Statistical models relating Statistical model developed and Scientific report, software and to identify indicator groups(s) 
biodiversity and community types validated manual. 
to forests characteristics 

Uploaded on website developed 

2.2: Stand level model predicting Stand level model developed and Scientific report, software and 
regeneration of forest structure validated manual. 
and recovery of biodiversity after 

Uploaded on website logging developed 

3.1: Personnel trained in using Number of local counterparts and Training report, workshop 
biodiversity assessment tools and relevant persons trained proceedings, scientific exchange 
forest management models reports 

3.2: Website on project related Project related materials Website 
materials developed uploaded on to website 

-"" 
-"" ACTIVITIES: INDICATORS: SOURCE OF VERIFICATION: ASSUMPTIONS: 

1.1 Biodiversity recovery in Series of biodiversity Scientific assessment reports Identified personnel and sufficient 
logged over forests adjacent to assessments undertaken in the produced and biodiversity data financial resources are made 
Virgin Jungle Reserve of various selected sites and assessment base established available on timely basis 
sizes assessed plots established 

1.2.1: Biodiversity in logged and Assessment plots established in Field visits to the assessment Institutional cooperation is 
unlogged forests assessed selected sites. Assessment of plots. Scientific report of 

provided 
plots undertaken to determine biodiversity in logged and 
differences in biodiversity unlogged hill forests in 
between logged and unlogged hill Temenggor Forest Reserve 
forests in Temenggor Forest 
Reserve 

1.2.2: Biodiversity assessment Assessment plots established in Field visits to the assessment 
tools validated selected sites in Belum Forest plots Scientific report in the 

Reserve. Biodiversity assessed Belum Forest Reserve 
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1.3 The impacts of harvesting 
protocols that maintains forest 
structure on biodiversity: 
assessed 

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

2.2 A model that predicts the 
regeneration of forests developed 
and tested 

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

3.1.2 A scientific exchange 
programme through research 
fellowships developed 

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

Harvesting protocols formulated Technical report on harvesting 
and its impact assessed through protocol and field report and 
assessment plots established. database on the impacts of 

harvesting protocols on 
biodiversity 

Data collected, collated and Progress reports on project 
verified for formulation and testing activities and technical report on 
of statistical models model 

Data collected, collated and Progress reports on project 
verified for formulation and testing activities and technical report on 
of prediction models model 

Training programme, training Training report and documents Institutional interest in 
materials, reference documents, participating in the training 
list of targeted participants programmes 
developed. 

Fellowship programmes Institution report on scientific Participating institutions will 
established. exchange programme. collaborate in the exchange 

Number of fellowships awarded. Individual fellowship report. 
programmes 

Personnel and necessary Website 
hardware and software made 
available. Website developed with 
project status and outputs 

-~ 
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CONSERVATION OF BIOLOGICAL DIVERSITY THROUGH SUSTAINABLE FOREST MANAGEMENT PRACTICES 

PERIOD IN MONTH 

PHASE I PHASE 11 

Activity Year 1 Year 2 Year 3 Year 4 YearS 

1234567891011 123456789101112 123456789101112 123456789101112 123456789101112 
12 

Objective 1: 

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

Output Determine the value of local refugia 
1.1 on biodiversity recovery 

Activity 1.1 : Assessing biodiversity 
recovery in logged over forests adjacent 
to Virgin Jungle Reserves of various 
sizes 

Output Assessment methods for forest 
1.2 biodiversity 

Activity 1.2.1: Assessing biodiversity in 
logged and un logged forests 

Activity 1.2.2: Validation of biodiversity 
assessment tools 

Output Assessment of value of maintaining 
1.3 the vertical structure of forest for 

biodiversity conservation 

Activity 1.3: Assessing the impacts of 
harvesting protocols that maintains forest 
structure on biodiversity 

~ --
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Output 
2.1 

Output 
2.2 

Output 
3.1 

Output 
3.2 

Activity 

Objective 2 

To develop improved stand level 
models for predicting the impacts 
of forest management systems on 
biodiversity 

Statistical models relating 
biodiversity and community types 
to forest characteristics 

Activity 2.1: Developing and testing 
statistical models that relate 
biodiversity and forest community type 
to forest characteristics 

Stand level model predicting 
regeneration of forest structure and 
recovery of biodiversity after 
logging 

Activity 2.2: Developing and testing a 
model that predicts the regeneration of 
forest 

Objective 3 

To enhance the capacity of targeted 
stake holders and disseminate tools 
and techniques developed 

Personnel trained in using 
biodiversity assessment tools and 
forest management models 

Activity 3.1.1 Hands-on training for 
counterparts and formal training for 
targeted stakeholders 

Activity 3.1.2 Develop scientific 
exchange programme through 
research fellowships 

Website on project related activities 

Activity 3.2 Developing a website on 
the project status and outputs that can 
be assessed by all interested parties 

PERIOD IN MONTH I 

PHASE I PHASE 11 

Year 1 Year 2 Year 3 Year 4 Year 5 

123456789101112 123456789101112 123456789101112 123456789101112 123456789101112 

! 

I 
I 
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Annex 8 
PROFILE OF THE EXECUTING AGENCY 

Background 

Forestry research in Malaysia was formally organized in 1918, with the appointment of Dr. F.W. 
Foxworthy as the first Forest Research Officer under the then Forest Department. The Research Branch 
was transferred to the present premise at Kepong in 1929. The Branch was named the Forest Research 
Institute (FRI), Kepong. In 1985, the Malaysian Forestry Research and Development Board Act was 
passed which allowed the Institute to change its status to that of a statutory body called Forest Research 
Institute Malaysia (FRIM). This was to enable the Institute to serve a Malaysia-wide clientele and interact 
better in an international context. FRIM is now responsible to the Malaysian Forestry Research and 
Development Board (MFRDB), which in turn is responsible to the Ministry of Primary Industries 

FRIM's goal is to support the implementation of the National Forest Policy through science and 
technology as provided for under the MFRDB Act 1986. Her mandate is to promote and improve the 
sustainable development of the resources and their industrial uses through research, development and 
application. FRIM's mission is to develop appropriate knowledge and technology for the conservation, 
management, development and utilisation of forest resources; and shall pursue excellence in scientific 
research, development and technology transfer in the forestry sector 

The Objectives of the Institute include: 
• To generate knowledge and develop appropriate technology for the conservation, 

management, development and utilization of forest resources 
• To provide research-based services to meet the needs of clients 
• To commercialize R & D results 
• To acquire and disseminate information 
• To create awareness on the environmental and conservation roles of forestry 
• To pursue excellence and attain leadership in tropical forestry research 

FRIM publishes numerous books, scientific, semi-technical & popular publications. Some of these are:
- Journal of Tropical Forest Science 
- Journal of Tropical Forest Products 
- Malayan Forest Record 
- Research Pamphlet 
- FRIM Technical Information 
- Timber Technology Bulletin 
- Bamboo Bulletin 
- FRIM In Focus 

FRIM has extensive linkages with national & international agencies such UNDP/FAO, IPGR. ODA, 
NIES, JIRCAS, CIFOR, ITTO and DANCED. 

Budget 

FRIM's research is mainly obtained from the Federal government through the Intensive Research Priority 
Area (IRPA) grants, although it does get research grants from other local and international donors. For 
the period 1996-1999 the funding (US$ million) received are as follows: 
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Sources 1994 1995 1996 1997 1998 1999 

Operating 4.11 4.74 5.76 4.76 4.74 5.03 

Development 2.71 2.11 0.16 2.29 1.84 1.92 

IRPA 1.05 1.0 .58 1.05 1.08 1.0 

Total 7.87 7.85 6.5 8.10 7.66 7.95 

FRIM has identified 17 priority research areas to focus its R&D under the 7th Malaysia Plan (1996-2000). 
Specific projects are written up in consonance with these 17 areas identified to apply for IRPA funding. 
In addition specific research is also conducted jointly with the Forest Department and other agencies to 
address some of those issues mentioned. The Institute has provided technical and consultancy services 
to national and international organizations and private companies in areas such as: 

• forest management 
• forest plantation establishment 
• protection & maintenance of trees 
• panel products manufacturing 
• utilization & processing of timber, rattan & bamboo 
• oil palm residue utilization 

Research Programme 

FRIM's research programme for the period 2001-2005 can be summarized as follows: 

IRPA R&D in Priority Areas (8th Malaysia Plan 2000-2005) 

Theme 

01 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

Research Theme 

Sustainable forest management (SFM) - natural forests 

Sustainable forest management (SFM) - planted forests 
Forest protection, conservation and biodiversity 
Role of forests in the enhancement of environmental quality 
Policy, trade and economics of forestry 
Forest products technology 
New technology in wood and biocomposites 
New Technology in pulp & paper 
Herbal fragrance & flavor and nutraceutical products 
New products and value-addition of non-wood resources\ 
Policy. trade and economic of forest-based industry 

IRPA R&D In Priority Areas for Spices and Herbs 

Theme 

01 

02 
03 
04 

Research Theme 

Development of raw materials 

Technology for processing and production of herbal products 
Standards for herbal products 
Genetic diversity 
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Facilities and Services 

FRIM today has the facilities and expertise to provide technical services to the industries in addition to 
the research and development activities that it was established to carry out. 

For the forest products industries, FRIM provides a range of testing, consultancy, advisory, training and 
technology diffusion services to assist in the manufacturing and utilization of wood and non-wood based 
products 

Many of these laboratories and experimental plants are equipped with commercial size equipment and 
machines, some of which are not available elsewhere in Malaysia. These facilities are accessible to the 
wood users and entrepreneurs via various means, such as joint research, demonstrations, training and 
production trial runs. 

FRIM has with her a commendable Library, Herbarium, and arboreta that often been an important source 
of reference for both local and international scientists. 

Personnel 

FRIM as the national agency for forest research have a strong workforce representing almost all fields 
expertise related to natural forest management, plantation forest management, forest environment and 
biodiversity, medicinal plant, timber technology, non-timber forest products, and economy. The total 
number of staff within FRIM amounts to 556, of which 151 are research officers. There are all together 
64research officers qualified with a Master Degree and 56 with Doctorate in various fields. In addition 
another 11 and 28 officers are currently undergoing their Masters and Doctorate training programmes 
respectively. 

51 



Annex C 

Response to the Recommendation of the Twenty-Sixth Experts Panel for the Technical 
Appraisal of Project Proposals 

The Twenty-sixth ITTO Experts Panel for the Technical Appraisal of Project Proposals, which met in 
Yokohama, Japan on 4-8 August, 2003 had made several recommendation for amendments to the 
proposed project proposal. The Panel had requested that the amendments be made to facilitate the 
project submission to be commended to the Thirty Third Session of the Committees for final appraisal. 
The modifications made to the text are typed in red to facilitate reviewing of the changes. The following is 
account of the actions that had been taken: 

Panel Recommendations Action Taken 

A) Overall Assessment 

... the Panel noted that the logical The Logical Framework has been reviewed and 
framework needs further strengthening strengthened with amendments made to some of the 
particularly with regrds to the indicators indicators. The amendments can be found in pages 40-

42 

The panel also expressed concern about The ITTO project was formulated to complement and 
the relationship of the project with the supplement the GEF project to achieve the overall 
GEF Project which remains unclear objectives of addressing major issues pertaining 

management impacts on biodiversity and developing 
appropriate planning tools to enhance the conservation of 
biodiversity at the landscape level which includes both 
production and protection forests. Further elaborations on 
this matter has been included in the text to clarify the 
matter. The amendments are found in pages 1 and 2. 

B) Specific Recommendations 

1. Improve the logical framework matrix The logical framework (page 40) has been reviewed and 
takinto account the information in pages 15- amendments have been made in accordance to the 
20 activities and outputs outlined 

2. Explain much more clearly the Further clarification on the relationship between the two 
relationship between the project and GEF projects on this matter has been included in the text as 
project. indicated in pages 1 and 2. 

3. The budget should be revised and scaled The budget has been amended accordingly and has 
down in the apply realistic input quantities been scaled down from the previous ITTO contribution 
and unit costs request of US$637595 to US$568715 The amendments 

• Scale down the unit price of vehicles to 
of the budget is reflected in pages 22-34 

US$35,000 and include only one Unit 

• Scaledown weekly DSA rate of national 
consultants .. 

• Adjust costs of ITIO Monitoring and 
Review .... 

• Recalculate ITTO's Programme 
support Costs. 

4. Include detailed budget for the The contribution of the NGO has been induded in a new 
contribution of the NGO table created. This is reflected in page 34-35 
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Role 

Terms of Reference 
Flora Survey Crew 

Annex 0 

The survey crew will be responsible in carrying out surveys and assessments of plant communities in the 
plots determined and designed by the executing agency undertaken under activities 1.1, 1.2.1, 1.2.2 and 
1.3. The crew will consist of a Senior Research Assistant and five (5) Research Assistants. Surveys will 
be conducted according to the activities and time frame indicated by the executing agency. 

Duties for Senior Research Assistant 
• Manage and lead a group of research assistants in conducting surveys 
• Establish survey plots as designated by the executing agency 
• Conduct floral inventories at established plots 
• Key in data collected from surveys into a database 
• Report survey progress to the executing agency periodically 

Qualifications of Senior Research Assistant 
• At least a diploma in botany or forestry 
• 5 years of experience with Malaysian flora, preferably in Perak. 
• Experience in carrying out and managing quantitative floral survey data 

Duties for Research Assistant 
• Establish survey plots as led by Senior Research Assistant· 
• Conduct floral inventories at esteblished plots 
• Key in data collected from surveys into a database 

Qualifications of Research Assistant 
• At least a diploma in botany or forestry 
• 2 years of experience with Malaysian flora, preferably in Perak 
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Senior Botanist: Floral Surveys 

Role 
The senior botanist will assist FRIM in the design of surveys of the plant communities undertaken under 
activities 1.1, 1.2.1, 1.2.2 and 1.3 and in the training of field crews for those surveys. 

Duties 
• Identify sample plots to be surveyed. 
• Assist in the design of a training program for field survey crews, including sub-plot layout, 

meeasurement and species identification protocols. 
• Assist in the identification of sampled leaves, where necessary. 
• Assess the quality of data taken and make improvements to the field protocols as needed. 

Qualifications 
• Ph.D. in systematic biology or botany. 
• 10 years of experience with the flora of the old world tropics, preferably in Malaysia. 
• Experience in designing and carrying out quantitative geographic surveys of tropical forests. 
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Senior Botanist: Modeling Forest Biodiversity 

Role 
The senior botanist will assist FRIM in the development of spatial models of biodiversity as influenced by 
natural processes and timber harvest under activity 2.1. 

Duties 
• Assist in the analysis of data from the surveys of the project. 
• Participate in the selection and modification of a model of natural forest growth to adapt it to the 

hill forests of Perak. 
• Work closely with ecologists, statisticians and computer programmers in the design, 

implementation, testing and validation of a spatial forest model of Perak which will estimate local 
diversity as a function of the ecological and timber production history of the site and its 
geographic context. 

Qualifications 
• Ph.D. in systematic biology, botany. 
• 10 years of experience with the flora of the old world tropics, preferably in Malaysia. 
• Experience in working as a member of a multi-disciplinary team in the analysis of ecological data 

and construction of ecological models. 
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Senior Ecologist/Statistician: Modeling Forest Communities 

Role 
The senior ecologisUstatistician will assist FRIM in all aspects of the analysis of data and the 
development of models. 

Duties 
• Design and validate sampling methods to reduce the variance of extrapolation of biodiversity 

estimates from small samples to larger areas. 
• Provide the basic modelling framework for the ecological models implemented in activities 2.1 

and 2.2 and coordinate the efforts of the modelling team of biologists, economists and computer 
programmers. 

Qualifications 
• Ph.D. in ecology, population biology or related area. 
• 10 years of experience the design and application of ecological models. 
• 10 years experience in the statistical analysis of biological data. 
• Strong mathematical and computer programming skills. 
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Ecologist/Statistician: Modeling Forest Communities 

Role 
The ecologist/statistician will assist the senior ecologist/statistician and FRIM in all aspects of the 
analysis of data and the development of models. 

Duties 
• Design and validate sampling methods to reduce the variance of extrapolation of biodiversity 

estimates from small samples to larger areas. 
• Provide the basic modelling framework for the ecological models implemented in activities 2.1 

and 2.2 and coordinate the efforts of the modelling team of biologists, economists and computer 
programmers. 

Qualifications 
• Ph.D. in ecology, population biology or related area. 
• 5 years of experience the design and application of ecological models. 
• 5 years experience in the statistical analysis of biological data. 
• Strong mathematical and computer programming skills. 
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Senior Computer Programmer: Data Base Design and System Simulation Models 

Role 
The senior computer programmer will assist FRIM in all aspects of the application of computers to the 
project and be responsible for writing or supervising the writing of original software as needed. 

Duties 
• Develop the software for the ecological and overall forest planning models, activities.2.1 and 2.2. 
• Advise on the adaptation of the FRIM computing infrastructure to the facility needs of the project. 
• Co-ordinate the establishment of mirror project computer facilities. 

Qualifications 
• Ph.D. in applied mathematics or computer science. 
• 10 years of experience with scientific computer programming, C/C++ language preferred. 
• At least 5 years experience with very large numerical data bases, preferable of spatial biological 

data, including writing specialised access software for their use. 
• Experience in the statistical analysis of biological data. 
• Experience with the design and implementation of biological simulation models. 
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Role 

Terms of Reference 
Fauna Survey Crew 

The survey crew will be responsible in carrying out surveys and assessments of animal communities in 
the plots determined and designed by the executing agency undertaken under activities 1.1, 1.2.1 and 
1.2.2. The crew will consist of a Senior Research Assistant and five (5) Research Assistants. Surveys 
will be conducted according to the activities and time frame indicated by the executing agency. 

Duties for Senior Research Assistant 
• Manage and lead a group of research assistants in conducting surveys 
• Establish survey plots as designated by the executing agency 
• Conduct faunal inventories at established plots 
• Key in data collected from surveys into a database 
• Report survey progress to the executing agency periodically 

Qualifications of Senior Research Assistant 
• At least a degree in zoology or biology 
• 5 years of experience with Malaysian fauna, preferably in Perak. 
• Experience in carrying out and managing quantitative faunal survey data 

Duties for Research Assistant 
• Establish survey plots as led by Senior Research Assistant 
• Conduct faunal inventories at established plots 
• Key in data collected from surveys into a database 

Qualifications of Research Assistant 
• At least a degree in zoology or biology 
• 2 years of experience with Malaysian fauna, preferably in Perak 
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Annex E 

Curriculum Vitae 

NAME Saw Leng Guan 

DATE & PLACE OF BIRTH 14 December 1955 

Taiping, Perak, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • Bachelor of Science (Forestry), Agriculture University of 
GRADUATE AND POST Malaysia (UPM), 1981 

GRADUATE STUDIES 
• Master of Science (Pure and Applied Plant and 

Fungal Taxonomy), University of Reading, 1990 

• Doctor of Philosophy, University of Reading, 1994 

'The taxonomy and ecology of the genus Licuala 
(Palmae) in Malaya" 

RELEVANT WORK a. The conservation of economically important, and 

UNDERTAKEN IN THE rare, threatened or endangered forest plants in 

LAST THREE (3) YEARS Peninsular Malaysia - project leader, 1996-1999 

b. Tree Flora of Sabah and Sarawak Project - initiated 
the project and currently editor and contributor to 
revision of families, 1991 till present 

c. To determine the optimum size of Virgin Jungle 
Reserves to enhance the conservation of flora and 
their attended management prescriptions for each 
of the ecological forest types - project leader, 1998 
till present 

d. Krau Game Reserve, a totally protected forest in 
Peninsular Malaysia for the conservation of higher 
plants - project collaborator, 1999 till present 
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Curriculum Vitae 

NAME 
Lee Su See 

DATE & PLACE OF BIRTH 9 January 1955 

Kuala Lumpur, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • B.Sc.(Hons.), Botany, 1979, Universiti Malaya, Kuala 
GRADUATE AND POST Lumpur 
GRADUATE STUDIES 

• M.Sc.Seed pathology, 1981, Universiti Pertanian 
Malaysia, Serdang 

• Ph.D., Plant and Soil Science, 1992, University of 
Aberdeen, Aberdeen, U.K. 

RELEVANT WORK • Evaluation of Existing Ecosystems and their Associated 
UNDERTAKEN IN THE LAST Biodiversity for the Conservation of Flora and Fauna in 
THREE (3) YEARS Peninsular Malaysia. Project Leader, 1996-1998 

• Malaysia-UK Programme on Conservation, 
Management and Development of Forest Resources 
(Sub-Programme A). Malaysian Technical Coordinator. 
1996-1998 
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Curriculum Vitae 

NAME Nor Azman Bin Hussein 

DATE & PLACE OF BIRTH 2 January 1961 

Parit Buntar, Perak, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF 
Diploma Agriculture (Dip. Agric.) 1979 -1982 Uni. 

GRADUATE AND POST • 
GRADUATE STUDIES 

Pertanian Malaysia, Serdang, Selangor D.E., Malaysia 

• Bachelor of Science (B. Sc.) 1983 -1985 Uni. of 
Southwestern Louisiana, Lafayette, Louisiana, USA 

• Master of Science (M. Sc.) 1986 - 1988 West Virginia 
University, Morgantown, West Virginia, USA 

RELEVANT WORK 
Studies on the biodiversity conservation in natural 

UNDERTAKEN IN THE LAST • 
THREE (3) YEARS 

reserves using GAP analytical approach. 1998 

• To determine the optimum size of Virgin Jungle 
Reserves to enhance the conservation of flora and their 
intended management prescriptions for each of the 
ecological forest types. 1999 

• To formulate management prescription for the non-
production functional classes of forest1999 

• To determine the minimum set of species, including 
endemic species, mobile links and keystone species, 
that is required for the conservation of biological 
diversity and in the maintenance of key ecological 
functions in production forest, as well as the need for 
maintaining linkage and corridors for their viability1999 
To develop rapid assessment techniques for the 
complete appraisal of the biological resources of the 
forest, including habitat requirement of species and/or 
species groups and methodology for ascribing 
economic values to them with emphasis on the 
biological species that are utilized by the people living in 
and around forested areas. 1999 

• Recolonization processes of small mammal species in a 
Malaysian tropical hill forest after logging 2000 
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Curriculum Vitae 

NAME 
Samsudin Musa 

DATE & PLACE OF BIRTH 23 July 1959 

Singapore 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • Bachelor of Science (Forestry)Forestry, 1984, Universiti 
GRADUATE AND POST Pertanian Malaysia 
GRADUATE STUDIES 

RELEVANT WORK • Involved in the forest management certification of forets 
UNDERTAKEN IN THE LAST management units in Malaysia. 
THREE (3) YEARS 

• Invoved in assessment of forest fires in terms of extent, 
impacts and mitigation measures 

• Development of silvicultural options to enhance the 
productivity of second growth forest and also the 
development of forest inventory techniques. 
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Curriculum Vitae 

NAME 
Abd. Rahman Kassim 

DATE & PLACE OF BIRTH 11 August 1962 

Alor Gajah, Melaka, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • Diploma of Science (Forestry), Forestry, 1980, 
GRADUATE AND POST Universiti Pertanian Malaysia 
GRADUATE STUDIES 

• Bachelor of Science (Forestry), Forestry, 1986, 
Universiti Pertanian Malaysia 

• Master of Forestry, Silviculture and forest influences, 
1990, University of the Philippines at Los Banos 

• PhD, Forest Resources, Oregon State University, 2001 

RELEVANT WORK • Forest growth Dynamics and Simulation for Sustained 
UNDERTAKEN IN THE LAST Forest Use Management 
THREE (3) YEARS 

• Growing Stock Assessment in Tropical Forest 

• Development of silvicultural options to enhance the 
productivity of second growth forest and also the 
development of forest inventory techniques 
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Curriculum Vitae 

NAME 
Ismail bin Harun 

DATE & PLACE OF BIRTH 5 September 1958 

Temerloh, Pahang, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • Bachelor Science (Forestry), Forestry, 1985, Universiti 
GRADUATE AND POST Pertanian Malaysia, Serdang, Selangor 
GRADUATE STUDIES 

• Master of Science (Forestry), Forestry, 1995, Universiti 
Pertanian Malaysia, Serdang, Selangor 

RELEVANT WORK • Forest growth Dynamics and Simulation for Sustained 
UNDERTAKEN IN THE LAST Timber production, 1996-1998. Project leader 
THREE (3) YEARS 

• Development of Internal Assessment Procedures for 
the assessment of sustainable forest management 
practices in Malaysia 
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Curriculum Vitae 

NAME Wan Mohd. Shukri bin Wan Ahmad 

DATE & PLACE OF BIRTH 12 Februari 1967 

Kuala Terengganu, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • Bachelor of Science (Forestry), Forestry, 1993, 
GRADUATE AND POST Universiti Pertanian Malaysia (UPM) 
GRADUATE STUDIES 

• Master of Science (Forestry), Forestry, 1998, Universiti 
Putra Malaysia (UPM) 

RELEVANT WORK • Development of silvicultural options to enhance the 
UNDERTAKEN IN THE LAST productivity of second growth forest and also the 
THREE (3) YEARS development of forest inventory techniques 

• Forest growth Dynamics and Simulation for Sustained 
Timber production, 1996-1998 

66 



Curriculum Vitae 

NAME Shamsudin Ibrahim 

DATE & PLACE OF BIRTH 24 May 1952 

Kota Bharu, Kelantan, MALAYSIA 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • B. Sc. Forestry, 1977, Universiti Putra Malaysia, 
GRADUATE AND POST Malaysia 

GRADUATE STUDIES 
• M. Sc. Tropical Ecology. 1989, James Cook University, 

Queensland, Australia 

• Ph. D., Forestry, 1998, University of Wales, Bangor, 
UK. 

RELEVANT WORK • GEF: A preliminary project overview on conservation 
UNDERTAKEN IN THE LAST and sustainable use of peat swamp in P. Malaysia with 

THREE (3) YEARS a particular reference to the state of Pahang, June 
1998-December 1998, Lead scientist 

• Development of silvicultural options to enhance the 
productivity of second growth forest and also the 
development of forest inventory techniques 
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Curriculum Vitae 

NAME Christine Dawn Fletcher 

DATE & PLACE OF BIRTH 27 December 1976 

Kota Kinabalu, Sabah 

NATIONALITY Malaysian 

FIELD & INSTITUTE OF • B. Sc., Conservation Biology (Zoology), 1999, Universiti 
GRADUATE AND POST Kebangsaan Malaysia, Bangi 

GRADUATE STUDIES 
• M. Sc. Conservation Biology (Zoology). 2001. Universiti 

Kebangsaan Malaysia, Bangi 

RELEVANT WORK • A Comparison of the Community Structure of 
UNDERTAKEN IN THE LAST Insectivorous Bats at Different Altitudes on Mount 
THREE (3) YEARS Nuang, Selangor, 1999 (B. Sc. Thesis) 

• The Roles of Pteropodids as Seed Dispersers of Rain 
Forest Trees in Malaysia, 1999-2001 (M. Sc. Thesis) 
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Biodata of Proposed External Consultants 

Peter S. Ashton 

Dr. Ashton is the Charles Bullard Research Professor of Forestry at Harvard University 
and a Faculty Fellow in the Center for International Development at Harvard's Kennedy 
School of Government. Ashton is a leading expert on the forests of Southeast Asia. His 
research interests range from monographic and field studies of the family 
Dipterocarpaceae to studies on the dynamics and productivity of forests in different 
habitats. 

Ashton's experience in Malaysia dates back to the early 1960s, when he served as 
Forest Botanist to the Sarawak Government, and it has continued unbroken to the 
present day. Highlights include a collaborative research and training program between 
the Universities of Malaya and Aberdeen in the 1970s, which led to the completion of a 
number of Ph.D. theses by Malaysian students, and collaboration with FRIM in 
establishing the 50-hectare forest dynamics plot at Pasoh Forest Reserve. In addition to 
his ongoing relationship with FRIM, Ashton has been both a visiting lecturer and an 
external examiner at the University of Malaya. 

William Bossert 

Dr. Bossert is the David B. Arnold Jr. Professor of Science at Harvard University. He 
uses mathematical models to study a wide range of biological systems. His current 
research focuses on; (i) models of the diversity of tropical forests, and (ii) the population 
biology of the malaria parasite and its host. Noteworthy among his publications are 
papers on the management of renewable resources, the evolutionary response of 
species to competition, the optimal allocation of resources by plants and animals, the use 
of the computer in systemics, the analysis of animal communication, the systematics of 
wild canids, and the physiology of the kidney. He is the author, with E.O. Wilson, of the 
popular textbook, A Primer of Population Biology, which appears in more than 10 
languages and is available in Malaysia. He teaches the general ecology course and an 
introductory computer programming course at Harvard, in addition to occasional courses 
in biology and applied mathematics. 

A 1986 study by Bossert challenged a number of ecological assumptions in the U.S. 
Forest Service's management plan for the White Mountain National Forest in New 
Hampshire, U.S.A. He joined a scientific review committee that assisted in the revision of 
that plan. The committee was given responsibility for establishing a monitoring program 
to assess the effect of different timber harvesting patterns on the forest fauna. He began 
a collaboration with Or. Peter Ashton and the Center for Tropical Forest Science in 1995. 
He and his students have analyzed data from the forest research plots at Pasoh and 
Lambir Hills in Malaysia. A visit to FRIM in 1999 led to his interest in the proposed GEF 
project. 

Bossert has served as a consultant to many organisations, including Woods Hole 
Oceanographic Institution, the Association for Computing Machinery, the University of 
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Massachusetts Medical School, the New England Medical Center, Educational 
Development Company, EDUCOM, and Arthur D. Little. He has been a member of the 
Corporation of The Woods Hole Oceanographic Institution and a Director of BIOSIS and 
the Conservation Law Foundation. He has served as a National Visiting Lecturer of the 
Society for Industrial and Applied Mathematics, and he is a Fellow of the American 
Academy of Arts and Sciences. 

Stuart J. Davies 

Dr. Davies is a tropical ecologist and taxonomist specialising in the plants and 
ecosystems of Southeast Asia. He is a Research Fellow in the Center for International 
Development and the Arnold Arboretum at Harvard University and a member of the 
Center for Tropical Forest Science of the Smithsonian Tropical Research Institute, a 
global program studying the long-term dynamics of tropical forests. He received his 
Ph.D. in Ecology and Evolution from Harvard University. 

Davies has gained extensive field and capacity-building experience in Asia over the past 
11 years. He was based at universities in Malaysia and Brunei for 7 years, serving as an 
Associate Professor at the University of Malaysia, Sarawak from 1997 to 2001. During 
that time he supervised eight Malaysian M.Sc. students. 

Davis helps coordinate long-term ecological studies in rain forests in Peninsular Malaysia 
at Pasoh Forest Reserve in collaboration with FRIM, in east Malaysia with the Forest 
Department of Sarawak, and in northern and southern Thailand. His ecological research 
has focused on the dynamics of successional forest communities in Southeast Asia. He 
has also done local and regional taxonomic research on the tree genus Macaranga 
(Euphorbiaceae). He is currently conducting phylogenetic and biogeographic studies of 
that genus. He is a contributing author to the Tree Flora of Sabah and Sarawak, which is 
edited and coordinated by FRIM. 

Davies's most recent research in Malaysia has focused on the ecological responses of 
degraded or modified tropical forests. In particular, his research has sought to address 
the biotic and abiotic factors that limit regeneration and productivity of both natural and 
plantation ecosystems. His silvicultural research has addressed ecological constraints on 
plantation development for both indigenous and exotic species. His ecological research 
has assessed the impacts of forest change at the landscape scale using GIS, and at the 
forest community scale using plot-based studies to monitor changes in species diversity 
and composition. 

Joshua B. Plotkin 

Mr. Plotkin is a mathematical ecologist who studies spatial patterns of biodiversity in 
tropical forests. He holds a degree in mathematics from Harvard University (A.B., 1999) 
and is currently a graduate student in Applied Mathematics at Princeton University (Ph.D. 
expected June 2003). He is also a member of the biology program at Princeton's 
Institute for Advanced Study and a graduate fellow of the National Science Foundation. 
Plotkin has researched the biodiversity of tropical forests in Peninsular Malaysia and 
Sarawak. In collaboration with FRIM and the Sarawak Forestry Department, he has 
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analysed data collected from Forest Dynamics Plots worldwide. This research, along 
with field experience in Sarawak, has enabled him to develop new, highly accurate 
methods for assessing and predicting biodiversity from forest census data. He has also 
researched the effect of habitat on diversity and the optimal design of forest sampling. 

Matthew D. Potts 

Mr. Potts is a quantitative ecologist with particular expertise in biodiversity sampling and 
tropical forest dynamics. He holds a Ph. D degree in applied mathematics from Harvard 
University. He is currently attached to the Division of Engineering and Applied Sciences, 
Harvard University, studying under Prof. William Bossert. In July 2001, he will become a 
research associate in the Center for International Development at Harvard's Kennedy 
School of Government. 

The majority of Potts's professional experience in Malaysia has been in Sarawak. He 
has spent the past three years conducting his thesis research on the seed and seeding 
ecology of tropical tree species at Lambir Hills National Park. During 1999, he was a 
Visiting Fellow of the Institute of Biodiversity and Environmental Conservation at the 
University of Sarawak. In addition to his field experience in Malaysia, he has 
collaborated with FRIM and the Sarawak Forest Department on the analysis of data 
generated from the Forest Dynamics Plots (FDPs) at Pasoh Forest Reserve and Lambir 
Hills National Park. 

Potts's recent research has focused on biodiversity sampling, with a particular interest in 
developing methods for extrapolating from sample plots to larger spatial units (e.g., 
landscapes) and identifying optimal plot sample shapes. This work is based in part on 
data collected by FRIM at Pasoh Forest Reserve. 
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