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PREFACE
Australian and Leyte State University researchers undertook the smallholder forestry project
funded by Australian Centre for International Agricultural Research (ACIAR), entitled
Redevelopment of a Timber Industry Following Extensive Land Clearing (ASEM/2000/088),
over four years from January 2000 to December 2004 with one-year extension period
included. The main objectives of the project were to promote farm and community forestry in
the Philippines through a study in Leyte Province, and identify and investigate the important
social and economic factors influencing participation in small-scale forestry by investigating
landholder and community attitudes to small-scale forestry. The project also aimed to
enhance the capacity of local researchers to examine socio-economic aspects of small-scale
forestry and policy development to support increased plantings. We would like to thank,
ACIAR, and especially Dr Ken Menz, for the continued support for our work on smallholder
forestry in the Philippines.
The project involved various research activities including surveys of smallholder households
in four communities in Leyte, nursery operations and nursery systems and sources of
finance for smallholder forestry. The research outcomes of the project were presented at the
end-of-project workshop held at the Sabin Resort Hotel in Ormoc City, Leyte Province, the
Philippines, on 19-21 August 2004.
These proceedings are a collection of papers presented at the end-of-project workshop,
covering a broad range of topics in areas of technical studies, social and economic issues,
and institutional and policy issues. Some of the papers have in fact been published in recent
issues of Small-scale Forest Economics, Management and Policy. Others are under review
for publication in special issues of Annals of Tropical Research. It is notable that the papers
presented at the project planning workshop and the training workshop held in the early
project period were published in Socio-economic Research Methods in Forestry: Training
Manual, in 2002 and two special issues of Annals of Tropical Research, in 2003,
respectively.
Apart from the project outputs in the form of publications, we are proud to say that the
project has vigorously built partnerships between communities, developed improved
seedling production technologies and standards, established on-farm demonstration plots for
farm and community forestry, and introduced policy reforms for community forestry. These
achievements would not have been possible without substantial collaboration between the
Filipino and Australian team members. This self-assessment was confirmed by the end-ofproject review conducted by Mr David Smorfitt in October 2003. The reviewer commented
that ‘the amount of research output, capacity building output, and the teamwork displayed
are most impressive for a medium-sized project, especially given the terrorism and SARSrelated disruptions’.
We would like to express our appreciation to all the participants in the workshop and all
contributors to the proceedings. Our particular thanks should be extended to Renezita Sales,
Edwin and Janet Cedamon, Samuel Bernaldez and Crisanto Solano in the College of
Forestry at Leyte State University who had assisted to run the end-of-workshop smoothly.
Finally, we like to take this opportunity to acknowledge the financial support from ACIAR
which allowed us to conduct the workshop. Finally, we would like to thank Annerine Bosch
for the enormous amount of work she undertook in the editing and production of the
proceedings.
Steve Harrison, John Herbohn, Jungho Suh, Eduardo Mangaoang and Jerry Vanclay
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Objectives of the Workshop
Steve Harrison and John Herbohn
This paper sets out the objectives, scope and planning activities for the end-of-project
workshop for ACIAR Project ASEM/2000/088 – Redevelopment of a Timber Industry
following Extensive Land Clearing (otherwise known as the Smallholder Forestry Project).
The Smallholder Forestry Project terminated at the end of 2003, and the workshop was one
of the activities of a 12-months bridging period while a new project was developed. In this
context, it was focal to the finalisation of research, documentation, reflection on findings and
review of performance, and planning for further research.

SPECIFIC WORKSHOP OBJECTIVES
It is a standard practice for many agencies, including the Australian Centre for International
Agricultural Research (ACIAR), to hold end-of-project (EOP) workshops, particularly for
projects which are regarded as successful. In a broad sense, the objective of such a
workshop is to present results of the research undertaken in the ACIAR Smallholder Forestry
Project, as a ‘show and tell’ occasion. However, there are in fact a number of reasons why
holing an end-of-project workshop is desirable:
Technology transfer. Perhaps the most important reason for holding an EOP workshop is as
a vehicle to disseminate more broadly the findings of the research activities. There is no
point in carrying out research, no matter how technically excellent, unless the results of the
research are made available to the potential adoptors. In the case of the Smallholder
Forestry Project, the objective is particularly to acquaint researchers and agency officers
(especially DENR officers, representatives of other government agencies, and smallholder
representatives in Leyte) of project findings.
Providing an impetus to finalising research and writing up findings. It is often a failing of
major research projects that the findings are not well documented. Holding an end-of-project
workshop imposes some discipline on the project participants, in terms of writing up their
research activities, in a form which can be communicated to a wider audience.
Reflection and review. An EOP workshop provides an opportunity to reflect on what has
been achieved, and to draw together the various threads of information, and highlight and
where the major successes are, and where gaps in knowledge remain. The achievements of
the project team, in terms of both additional outputs and shortfalls of the research program
relative to the initial plans and stated objectives were also highlighted.
Providing a non-perishable and widely available documentation of research activities,
experiences and findings, accessible to a wide audience. The usual output from an EOP
workshop is a set of proceedings or monograph containing copies of the various
presentations. This provides a readily accessible set of papers on the research, as a
permanent record, available to a wide audience, including administrators and future
researchers. Without this activity, even though in-house papers may be prepared, they can
be difficult or impossible for researchers involved in similar topics to access, hence the
knowledge is lost, or the research repeated leading to inefficient use of scarce research
funds. The workshop papers may also become drafts for journal articles. Going on to the
stage of journal publication provides a further peer review and critical validation of the
research and findings.
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Demonstration that public funds have been used appropriately. As an exercise in
accountability, an EOP workshop demonstrates that the funding by governments has been
well spent, and new knowledge has been generated and new techniques developed.
Provide a basis for planning further research activities. By taking stock of where research
has progressed to, and what are the limitations of the research and gaps in information, and
EOP workshop can be a valuable precursor to planning new project work. This is the case
for the Smallholder Forestry Project, where a proposal for a follow-on project is being
developed and refined. The EOP workshop also provides an opportunity to acquaint
potential new project members with the forestry scene in Leyte, and to introduce Leyte
researchers to them.
To some extent, the workshop is an exercise in showcasing research activities and findings,
rather than in and not of ‘workshopping’ or holding group discussions on research. This
orientation, and the large number of presentations which are being made, means that tight
timelines have to be followed. An intensive series of presentations is made, the downside of
which is that the time available for group discussion is limited.

PLANNING OF THE WORKSHOP PROGRAM AND TARGETING OF
PRESENTERS AND PARTICIPANTS
While the Smallholder Forestry Project was one of a group of projects which were initiated
as a result of a ‘special call’ by ACIAR for research in Indonesia and The Philippines, and did
not have a final workshop built into the project plan and budget, it was always an intention of
the project coordinators to hold a workshop to showcase their research findings. Further, it
was anticipated that if the research activities proved to be productive, ACIAR would provide
financial support for such a workshop, and this turned out to be the case.
Considerable time and effort was expended in deciding on the workshop program, including
inviting (or coercing) project members to provide reports of their research activities and
findings.
Workshop participants were sought, not only from project researchers, but from other Leyte
State University (LSU) staff as well as government agencies (particularly the Department of
Environment and Natural Resources and local government units), from the timber industry,
and from Community Based Forest Management groups.

SCOPE OF THE WORKSHOP
The end-of-project workshop was designed to present reports on all the research activities
under the various project objectives. The Forestry Project had six objectives, as listed in
Table 1. The Australian component of the research (under Objective 6) was not covered in
the workshop. The capacity building objective did not lend itself to specific project
presentations. However, capacity building at LSU was reflected in the high standard of the
papers presented by Philippine researchers, and in publications prior to the workshop,
including the training manual and two special issues of Annals of Tropical Research in which
local researchers contributed papers, and in the Training Manual on Socio-economic
Research Methods in Forestry (Harrison et al. 2002), which contained papers from a training
workshop at Leyte State University at the commencement of the project.
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Table 1. Objectives of the Smallholder Forestry Project
1.

2.
3.
4.
5.

6.

To identify and investigate the important social factors influencing participation in
small-scale forestry by investigating landholder and community attitudes to small
scale forestry.
To identify and investigate the key economic factors affecting the uptake of smallscale forestry.
To determine the support and facilitation measures needed to overcome
impediments and promote small scale forestry in Leyte Province.
To enhance the capacity of local researchers to examine socio-economic aspects of
small-scale forestry and policy development to support increased plantings.
To develop a structured methodology for examining the requirements for, and
promotion of, more rapid adoption of small-scale forestry, which can be applied to
other regions in the Philippines.
To examine the potential for re-establishment of a rainforest cabinet timber industry
on the Atherton Tablelands of north Queensland (drawing on research on this topic
already undertaken in the Rainforest CRC).

Some scene-setting presentations were invited by university and DENR officers outside the
project team. Also, potential members of the proposed follow-on project (now in progress as
ACIAR Project ASEM/2002/052 – Improving financial returns to smallholder tree farmers in
the Philippines) also attended the workshop, and some papers have been included which
relate to planned research in this new project.
The workshop was divided into four major themes: Social issues in Leyte Smallholder
forestry; Economic and markets issues; Technical studies (nursery practices, field trials,
GPS and forest cover techniques); and Institutional and policy issues in Leyte forestry
A major activity in the project was the survey of four Leyte communities, which provided
information in relation to several of the project objectives, and findings from this activity
formed the basis for a number of the presentations.
A meeting of the Project Advisory Committee (PAC) was held as part of the end-of-project
workshop, in part to seek input into the design of a follow-up research project, though not to
provide material for these proceedings.

PUBLICATION PLANS
A major objective of the workshop was to produce this set of proceedings. However, it was
also the intention to publish selected papers in international journals. Some of the papers
contained in this volume have already been published, and prior publication is reported
where this is the case. The delay in producing these proceedings of about one year is due to
the need for review and revision of the papers presented at the workshop.

CONCLUDING COMMENTS
An end-of-project workshop is a major event for any team research activity, to bring the
results together and allow reflection on what has been found in the research. Holding an
end-of-project workshop provides a stimulus for results to be written up and hence made
more widely available. It is also an exercise in accountability, to demonstrate to a wide
audience (at the workshop, and as recipients of the proceedings) that the research funds
have been well used. We hope that these proceedings will prove interesting and informative

to readers.
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THE POTENTIAL ROLE OF VICARP IN
INFLUENCING FORESTRY POLICY
Wolfreda T. Alesna
The Visayas Consortium for Agriculture and Resources Program (ViCARP) is a consortium
currently consisting of 20 agencies, which coordinates the agriculture and natural resources
research and development in the Eastern Visayas. It is actively involved in policy issues, and
the broad membership makes it highly influential with regard to government decisionmaking. An example is the total logging ban in Region 8, brought about by representations of
ViCARP. The consortium arranges or participates in many symposia, conventions and
training workshops, and has a strong emphasis on communication and on promotion of
research and development findings.

WHAT IS ViCARP?
The Visayas Consortium for Agriculture and Resources Program (ViCARP), formed in 1972,
is a consortium of agencies and institutions undertaking research and development in
agriculture and natural resources in the Eastern Visayas in the Philippines. It serves as the
regional arm of the National Agriculture Resources Research and Development Network
(NARRDEN) under the auspices of the Philippine Council for Agriculture, Forestry and
Natural Resources Research and Development (PCARRD).
The lead agency for ViCARP is Leyte Statue University. The Director of the consortium is Dr
Jose Bacusmo (LSU Vice President for Research and Extension), and Dr Wolfreda Alesna
(head of the LSU Department of Development Communication) is the ViCARP Regional
Applied Communication Officers (RACO) Coordinator. The LSU President, Dr Paciencia
Milan, is chairperson of the ViCARP-Regional R and D Coordinating Committee (RRDCC).
ViCARP is mandated to set up a mechanism for the coordination and management of
agriculture and natural resources research and development in Eastern Visayas in areas of
production, processing, socio-economics and communication, with emphasis on
commodities of major importance in the region.
In 1997 and 2003, ViCARP won the Ugnay award, a highly coveted award for regional
consortia throughout the Philippines, and the prize is a plaque plus one million PhP cash.
This award was for efficient coordination in the monitoring and evaluation of R and D
projects and strong functional linkages with LGUs, as well as for being initiatory in unifying
government R and D activities in the region (Triunfante 2003).

MEMBERSHIP OF ViCARP AND INVOLVEMENT IN REGIONAL BODIES
At the time of writing, ViCARP has 20 member organisations, namely:
• The Philippine Council for Agriculture, Forestry and Natural Resources Research and
Development (PCARRD)
• The Bureau of Agricultural Research of the Department of Agriculture (DA-BAR)
• The Ecosystems Research and Development Bureau of the Department of Environment
and Natural Resources (DENR-ERDB)
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

The Agricultural Training Institute of the Department of Agriculture (DA-ATI)
The Department of Agriculture-Regional Field Office No. 8 (DA-RFU 8)
The Department of Environment and Natural Resources Region 8 (DENR 8)
The Department of Science and Technology Region 8 (DOST 8)
The Department of Agrarian Reform Region 8 (DAR 8)
The Fiber Industry Development Authority (FIDA 8)
The Philippine Coconut Authrority Eastern Visayas (PCA-EV)
The National Economic Development Authority (NEDA 8)
The Leyte Institute of Technology (LIT) now Eastern Visayas State University (EVSU)
The Southern Leyte State University (SLSU)
The Samar State University (SSU)
The Eastern Samar State University (ESSU)
The University of Eastern Philippines (UEP)
The Tiburcio Tancinco Memorial Institute of Science and Technology (TTMIST)
The Leyte State University (LSU)
The Office of the Governor of Leyte (OPG-Leyte)
The Office of the Governor of Southern Leyte (OPG-So. Leyte)

LSU leaders and staff involved in ViCARP chair various regional bodies, including:
•
•
•
•

Regional R and D Coordinating Committee (RRDCC)
The Regional Technical Working Group (RTWG)
The Region Eight Applied Communication Task Force (REACTF)
The Regional Management Information Services (RMIS) Core Group

ViCARP is a (non-voting) member of the Regional Development Council. Because of this, it
is represented in the Economic Development Committee (EDC) and the Regional Council for
Sustainable Development (RCSD)

LINKAGES WITH LGU’s
At the provincial level, the Office of the Governors of Leyte and Southern Leyte are active
members of the consortium. The other provinces will soon become members of the
consortium by invitation, with the convergence of ViCARP and the R and D and Extension
network of the Department of Agriculture (RRDEN).
At the municipal level, the consortium has established TechnoGabay Centres in six
municipalities in the region. Four of these are established and manned by the municipal
governments through the Office of the Mayor and Office of the Municipal Agriculturist. These
sites are in San Roque, N. Samar, Calbayog City, Bato, and Baybay, Leyte. The other two
centres are managed by the outreach stations of the Department of Agriculture, one in
Guiuan, Eastern Samar and one in Abuyog, Leyte.

INFORMATION DISSEMINATION AND TRAINING ACTIVITIES
The official publication of ViCARP is the half-yearly bulletin called ViCARP Highlights edited
by Dr Alesna. This bulletin provides information about activities of member agencies –
including research outcomes, and conferences and training programs – as well as profiling
high-achieving persons.
The bulletin is a vehicle for featuring applied research and innovative products, e.g. on
diagnosis of bunchy top in abaca, weed control in rice, nutrient deficiencies in sweet
potatoes, biological control of corn rust, weaning of piglets, raising ducks in rice paddies,
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using rice hulls for firing bricks, making jackfruit juice, and pickling of mangoes. The bulletin
has also reported on various symposia, e.g. the R and D awards, and the Regional Applied
Communication Officers (RACO) national convention.
One of ViCARP’s activities is to conduct training programs. For example, in 2003 the
ViCARP Regional Communication and Training Unit (RCTU) conducted five training
courses. Topics included flower arrangement, Webpage development, research proposal
writing, candle and home-made paper-making, and desktop publishing and Powerpoint
presentations (Triunfante 2003).
Video-conferencing has been promoted, for example with the test launch by DOST-8 and
ViCARP of a conference-workshop in real time ‘while sitting in the ViCARP Electonic OneStop Information Shop’ (Alesna 2002).
An unusual activity has been the launching a CD containing 11 environmental songs which
can be used to promote waste management, conservation of natural resources and
environmental protection. The songs were originally in analogue format on cassette
tapes.and through the assistance of the Regional Management Information System, they
were converted to digital format (Triunfante 2003).

STRATEGIES FOR AND EXPERIENCES IN INFLUENCING POLICY
The ViCARP Secretariat ensures that issues requiring consideration are included in the
agenda of its regular meetings. The committee chair forms a sub-committee to draft a
resolution or working paper for discussion during the meeting. Once a decision is arrived at
during the meeting, resolutions and papers are fine-tuned and submitted to the proper body
and/or agency for action. The Secretariat follows up on the outcome and consequent
actions, which the chair announces during the next quarterly meeting.
ViCARP has demonstrated an ability to influence policy concerning natural resources and
research, including forest policy. Through a joint resolution signed in 1989 by ViCARP
members, and through lobbying with concerned agencies, a total logging ban in Region 8
was introduced.
In 2003, ViCARP members made a joint resolution to stop the automatic yearly reduction of
the Maintenance and Operating Expenses (MOE) of state universities and colleges and sent
this to the Commissioner of Higher Education and the Department of Budget and
Management. The results were positive.
ViCARP was able to attract attention and support in its fight against the abaca bunchytop
virus. It secured financial support from national agencies, LGUs and from foreign funding
agencies including GTZ and JICA.

CONCLUDING COMMENTS
ViCARP provides a highly effective model of interagency collaboration and technology
promotion. With its battery of leaders coming from various agencies and institutions who are
willing to offer their services to the consortium in the name of regional and national
development, ViCARP’s potential to influence and shape up regional and national policies is
really very strong, for in unity there is strength. In relation to research into smallholder
forestry systems, ViCARP has the potential to communicate research findings to a wide
audience, and to influence policy to promote tree planting for livelihood support and
environmental improvement.
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CONDUCTING SURVEYS ON FORESTRY
ATTITUDES AND PRACTISES IN LEYTE
COMMUNITIES, THE PHILLIPPINES:
EXPERIENCES AND LESSONS LEARNT1
Eduardo D. Cedamon and Nick F. Emtage
A survey of forestry practices and attitudes was undertaken in four communities in Leyte, the
Philippines, to improve understanding of the social and economic factors affecting smallscale forestry development. The survey had three main data collection activities – initial
focus group discussions (FGDs), household interviews, and reporting and validation FGDs.
A team of enumerators was selected for household interviews which consisted of both males
and females, to avoid potential problems of unwillingness of people to talk with those of the
opposite gender. The interviewers were also required to be able to speak local dialects
(Cebuano and Waray Waray), the survey questionnaires being administered in these
dialects. Various methods were used to gain the support and assistance of local government
units and barangay captains. The survey team experienced some difficulty in the first
community due to barangay elections at the time of the survey, and the requirement by The
University of Queensland Ethics Committee that respondents sign a consent form. This
requirement was found to be not culturally appropriate for the Leyte smallholder
communities. Offering goods at the end of the interview was found to be of limited value for
encouraging participation in the survey. Provision of food and drinks were found to
encourage FGD participants to express their views, but too much alcohol had a negative
effect. The importance of providing comprehensive feedback to respondents and involving
them and other stakeholders in development of policy recommendations was apparent.
These survey experiences provide valuable insights which are not generally available in
textbooks on sample surveys, and provide lessons for planning and conducting smallholder
community survey into natural resource management issues.

INTRODUCTION
Carrying out surveys of attitudes to forestry and aspirations for forest management in
traditional indigenous communities in remote areas can present many problems for
researchers. For example, Venn (2004) found that in the Aurukun community of Cape York
Peninsula, Australia, it was not possible to conduct a community survey due to negative
attitudes of the indigenous community to outsiders, the existence of (non-indigenous)
‘gatekeepers’ who considered that they were protecting the rights of the indigenous
community, and traditional distrust between the many tribes which had been forced to
coexist in the community. Similarly, Safa (2005) found difficulty in interviewing upland
farmers in Yemen, due to lack of communications, accommodation for enumerators and
road access.

1

This paper was published in Small-scale Forest Economics, Management and Policy, 4(1): 69-84.
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Figure 1. Map of Leyte Island indicating sites for community survey
Note: The south-west of the island is a separate province (Southern Leyte).

A survey of forestry practices and attitudes was conducted in four communities in Leyte
province. This formed part of the three-year Smallholder Forestry Project, funded by the
Australian Centre for International Agricultural Research (ACIAR), formally titled
ASEM2000/088, Redevelopment of a Timber Industry Following Extensive Clearing, and
carried out by staff of The University of Queensland and Leyte State University2. The
underlying rationale was that improved understanding of community aspirations and
livelihood strategies would enable improvements in the design and operation of forestry
development programs and the policy framework of governments and non-governmental
organisations (NGOs).

2

The ACIAR project involved a number of research activities apart from the community survey,
including establishment of tree growth trial plots, establishment of tree nursery trials, interviews of
members of local community organisations formed to manage Community-Based Forest
Management Agreements, and interviews of nursery operators in the community.

10

ACIAR Smallholder Forestry Project

The survey was carried out in the barangays3 of Conalum (Inopacan local government unit),
Tigbao (Matalom), Poting bato (Isabel) and Rizal II (Babatngon), which had been selected
earlier as focus areas for the wider research project. These four communities represent a
wide geographic range in Leyte Province, as illustrated in Figure 1, and contacts had been
established with each community by staff of the College of Forestry of Leyte State University
(LSU). It was decided by the research team to seek participation of communities that had
previous contact with project researchers for two main reasons. First, a fragile ‘peace and
order’ situation exists in some remote areas of Leyte, with members of the New Peoples
Army (NPA) active in parts of the province. While this group is not as violent as some
insurgent groups operating in the southern island of Mindanao, they have been known to
impose their own ‘revolutionary taxes’ on remote barangays where they operate,
occasionally destroying infrastructure such as buses when their demands are not met. The
second reason was that low education levels and lack of contact with outside agencies in
remote parts of Leyte province can lead to a substantial time requirement to establish trust
between ‘outsiders’ and community members. Such time was not available given the threeyear funding period of the project.
This paper examines the rationale for the choice of the community survey method, and
experiences and lessons learned from conducting the survey on the forestry attitudes and
practices, particularly in regard to the practical lessons that emerged from the experience.
While recommendations for good practice in sample surveys can be found in many
textbooks, field experience in a major survey of low-income rural communities in a
developing country revealed a variety of unexpected problems and issues which by
necessity had to be responded to quickly and flexibly by the research team. The paper first
explains the rationale for choice of a household survey as the research method and provides
an overview of the research project. The various research steps are then outlined.
Experiences of the survey team are next documented, with particular emphasis on difficulties
encountered and steps that were taken to overcome them. Finally, the paper presents
insights concerning what the experiences offer for future survey research in similar settings.

DATA COLLECTION METHOD
When planning data collection from the four target communities, three distinct strategies
were contemplated:
1. Use of Participatory Rural Appraisal (PRA) in which meetings would be held in
communities to identify community resources, attitudes and practices.
2. A sample survey involving interviews of a random sample of households (which may
be equated to smallholders) in the four communities.
3. The lead researchers taking up residence in successive communities for a period of
two to three months, and collecting information by a combination of observation and
discussion with community members.
Various strengths and weaknesses of these methods – PRA, sample survey and ‘immersion’
– can be recognised (Marsland et al. 2001, Harrison 2002). The PRA approach (PROCESS
Foundation 1996), which has been applied to forestry research in Leyte Province (Singzon et
al. 1993), allows data to be collected rapidly, at relatively low cost. However, the community
members who respond to an invitation to attend the meeting may not be representative of all
community members, and the data collected is sometimes relatively superficial. Surveys are
a widely-used data collection method in social sciences (Dijkstra and Zouwen 1982,
Herbohn 2002). When carried out in indigenous communities, these are relatively expensive
and require considerable planning and careful management. An attraction of the interview
3

A barangay is the smallest area of government in the Philippines, and in rural areas usually
encompasses a number of sitios, or small hamlets of dwellings.
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survey approach for the present study was that a number of trained and experienced
enumerators who had taken part in sociological surveys in Leyte traditional communities
were available for recruitment. The ethnological approach has the potential to generate highquality information, but has high resource and researcher skill requirements. Because of the
time required for researchers to be accepted by community members, it was judged that two
months of researcher presence would be required in each of the four communities, and this
task could not be delegated to hired enumerators. Also, difficulties would arise in terms of
communication, even with an interpreter continuously present. While this approach might
generate excellent demographic information, it would not necessarily provide superior
information about attitudes to forestry, relative to a household survey, and survey results
would be difficult to extrapolate to other communities (Marsland et al. 2001).
On the basis of the above considerations, it was decided that a sample survey approach
would be adopted. A target sample size of 50 households in each community or a total of
200 households was chosen, as a compromise between precision and cost. This sample
size was judged adequate for univariate statistics, but was obviously limited for crosstabulations (chi-square tests) for identifying relationships between variables, particularly at
the individual community level. It was further decided that the sample survey would be
supported by focus group discussions.
It was decided to use a sequence of qualitative and quantitative survey methods adapted to
suit local conditions, and to include a means of validating and interpreting responses
(following Marsland et al. 2001). Focus group discussions or interviews are used as a means
of generating and testing ideas as an aid to further analysis (Berg 2004). Focus group
meetings were arranged in each community prior to the survey, to introduce the project to
community members, gather background data, explore issues with regard to forestry, and
assist in the development of a structured questionnaire. Focus group discussions were also
arranged after the survey and preliminary data analysis, so as to report survey findings to
the communities and obtain their reactions as a form of validation of findings.
The questionnaire was drafted and then tested on five households in a community similar to
those being surveyed. The pilot testing resulted in revision of some questions, with the most
important benefit being improvements in the way the questions were framed.
DETERMINING THE SURVEY TOPICS AND METHODS
The steps followed in the research are illustrated in Figure 2, and reported in more detail in
Emtage (2004). Prior to commencing data collection, discussions were held within the
research group, focusing on research objectives of the broader ACIAR Smallholder Forestry
Project, to identify those objectives that required information from a community survey. While
the primary interest of the survey was to identify a landholder typology with respect to
interest in forestry4 which could assist in designing forestry support and extension programs,
the needs of the wider research project dictated that the survey collect a relatively broad set
of information. The main objectives were broken down into a series of key objectives, 12 of
which relied directly on the generation of data from a survey of rural households, including
examination of household attitudes to forestry development, sources of planting materials
and participation in community organisations. Care was taken to ensure that the survey
would collect information for all the required topics to avoid duplication of research effort and
inefficient use of resources. However, this led to a large questionnaire, for which interviews
would be lengthy. The topics covered in the questionnaire included socio-demographics,
farm resources and farming systems, present and intended tree planting and management
activities, reasons and constraints to tree planting and management, community
organisations and their forestry activities, and perceived development project needs.
4

The findings with respect to a smallholder typology are reported in Emtage (2004).
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.

Research group
discussions, examination
of the research objectives
of the broader project to
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required information from
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identify similar
research and
investigate possible
methods to employ
in the survey
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appropriate sampling
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methods to employ, and
factors that would be of
interest
Draft preliminary
reports from the
initial FGDs
Obtain letters of
support from
mayors’ offices
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and presentations
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Government Unit
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representatives
from Local
Government
Units
Prepare summary
of proceedings of
the workshop and
draft resolutions
for participants to
consider

Initial FGDs

Analyse responses to the
FGDs to guide development
of the household interview
schedule
Draft interview
schedule, translate to
local dialects and test

Household interviews

Data entry, checking
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Validation FGDs

Data analysis

Policy
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Hold ‘open’ meetings with
community to discuss the
project, their forestry
experiences and willingness to
participate in the survey

Obtain ethics approval
from the University of
Queensland ethics committee

Set up the initial
series of FGDs; employ
enumerators;contact
gatekeepers; hold a
workshop to develop
survey methodology and
orientate enumerators

Hold community meeting to
clarify the purpose of the
research
Employ community members
to assist in explaining purpose
of the research

Contact barangay officials to
arrange suitable times,
venues, invitations and
catering for FGDs
Invite representatives from
National Government agencies
(DENR, DA, DAR) and
communities

Final
reporting

Figure 2. Activities undertaken for the survey
A literature review was undertaken and discussions held with experienced Filipino
researchers to assess the state of knowledge in the Philippines about the survey topics, gain
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insight into how to conduct the survey and develop understanding of the social and
economic factors affecting smallholder forestry development. Following completion of the
literature review, a research planning workshop was held to allow presentation of the
findings of the review and to enable further discussion of the research methods. A high level
of interpersonal contact was maintained with researchers in various faculties at Leyte State
University to assist in survey implementation. In addition, the group of researchers of the
LSU College of Forestry who were involved in other sub-projects in the ACIAR-funded
research met regularly to discuss matters in relation to the survey and their other research.

SETTING UP THE SURVEY
Setting-up formal data collection activities required extensive planning and negotiations with
people in positions of authority in the local government units and barangays. Letters were
sent to mayors, barangay captains and relevant personnel in other concerned agencies
including the Department of Environment and Natural Resources (DENR), the Department of
Agriculture (DA) and the Department of Agrarian Reform (DAR). The letters described the
objectives of the project, the tentative schedules for fieldwork and the people to be involved
in undertaking this fieldwork.
The letters sent to LGUs and barangay officials by the research team established ‘official’
contact with the communities, and were followed by personal visits to the local officials by
the project team for further discussion about the research project and proposed fieldwork in
each municipality and barangay. The permits or certification provided by the LGUs and
barangay officials were used as proof of authority to collect information from individual
households, and for the purpose of gathering secondary data. Permits or certification for the
legality, authenticity and honesty of the project were thus secured from concerned agencies
prior to the first fieldwork, in this case the initial focus group discussion (FGD). Although
these processes seemed to be tedious, they were important in gaining support from the
LGUs and other concerned agencies. Initial contact between the overseas-based
researchers from The University of Queensland, (UQ), Australia and the communities that
eventually participated in the research was facilitated by faculty members of the LSU College
of Forestry involved in the Smallholder Forestry Project.
The first step taken to secure the participation of the communities was to hold a series of
‘open’ meetings, one in each community, facilitated by the barangay and Peoples’
Organisation officials.5 During these meetings, the nature of the ACIAR UQ-LSU research
project was described. The researchers took the opportunity to discuss the community and
smallholder forestry activities taking place in each community, and where possible answered
questions from the community members regarding forestry regulations, tree management
and the proposed activities of the research team. Each of the communities subsequently
agreed to participate in the research project.
Prior to fieldwork, it was necessary to engage enumerators, including six to work on the
initial FGDs, and 10 to conduct the household interviews. The positions were advertised on
notice boards at LSU. The applicants were interviewed by a panel of College of Forestry
staff, with questions about their language skills, previous experience in working with
communities and on surveys particularly, other work experiences, and education
qualifications. Applicants were also asked to write a short paragraph describing their ideas
about forestry to provide an indication of their writing skills. All enumerators had previous
work experience in conducting social science surveys and community organising work in
rural communities in Leyte Province.
5

People’s Organisations (POs) existed in all four communities, having been established by
Community Organisers (COs) to enable participation in Community Based Forest Management
(CBFM).
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Following discussions between the research team and other experienced LSU researchers,
it was decided that during the household interviews the enumerators would work in teams of
two, with one male and one female on each team so as to avoid potential problems of
unwillingness of respondents to talk with those of the opposite gender. A further requirement
for the teams was that one member should have qualifications in agricultural science and the
other forestry, so as to allow the teams to best interpret the responses.

CONDUCTING INITIAL FOCUS GROUP DISCUSSIONS
The series of initial FGDs in the four communities was conducted in the last week of July
2002 and the meetings were attended by an average of 20 community members.
Participants were selected by the barangay captains according to the criteria specified by the
researchers, namely that the participants (1) had lived in the barangay for at least 10 years,
and (2) included representatives from the Senior Citizens, Farmers, Zone and Sitio Leaders,
Barangay officials, and the Sangguniang Kabataan (Youth Sector).
The participants (key informants) proposed by the barangay captains were given official
letters of invitation from the research team, delivered by the captain. The meetings took
place over a full day. Participants were divided into two groups in the morning session to
form more manageable group sizes, thereby avoiding excessive arguments among
participants and the potential for one or two individuals to dominate proceedings. Each group
was assigned specific tasks to complete, allowing a greater number of activities to be
completed during the day. Mini-workshops conducted by the groups expedited completion of
the activities. During the afternoon session, the results were presented to the whole group
for verification of information obtained. There were six topics or activities covered by the
initial FGDs, namely community mapping, community history, reasons for and constraints to
tree farming, strength-weaknesses-opportunities-threats (SWOT) analysis, annual activity
calendar, and list of characteristics of various well-being categories.
The study team provided lunch for the participants. This was done to avoid them from going
home at noon and to ensure their attendance for the afternoon session. The food bought by
the project was prepared and served by local folk organised by the barangay officials. A
moderate quantity of tuba – a locally produced low-alcohol red wine derived from coconut
inflorescences and frequently made available on social occasions – was also provided
during or after the meal. This added to the enjoyment of the occasion, and contributed to the
readiness of participants to speak up and comment on the topics of the workshop. Some
difficulties arose in one FDG when, following lunch, the husband of the barangay captain
wanted to drink rum with the Australian study leader. Not wanting to offend the person the
study leader had a few drinks with the man at his house while the rest of the study team
continued the FGD activities. After about one hour, the study leader proposed that they
return to the FGD to assist proceedings, thinking that the rum would be left behind. Instead
the man brought the bottle to the meeting where he finished it, becoming argumentative and
even abusive, and interrupting discussions.

THE HOUSEHOLD INTERVIEWS
The questionnaire for householders was originally prepared in English and was then
translated into the local dialects of Waray Waray (for eastern Leyte) and Cebuano (western
Leyte) to facilitate understanding between the respondents and enumerators. Use of the
local dialects facilitated delivery of questions and gathering appropriate information from
respondents, especially because not all enumerators could speak these dialects even
though they could understand them. Responses during interviews were recorded in dialects,
and were translated to English before data entry for analysis by SPSS.
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The team of 10 enumerators and the field supervisor travelled by hired van from Leyte State
University to each community, and set up a rented house for one week to conduct
interviews. The team contacted the barangay captain upon arrival in each community as a
courtesy call and in order to obtain a list of all the households in the barangay for use in
selecting sample households. To select the 50 households, the number of households in the
community was divided by 50, and systematic selection conducted. For example, if there
were 200 households in the community, the first household on the list and every fourth
household thereafter was selected, and the head-of-household interviewed.
The five teams of two enumerators worked in the same community, with day-to-day activities
managed by the field supervisor.6 The research team brought their own cooking and dining
utensils, and prepared their own food. The enumerators were paid a total of 500 Philippine
pesos per day, comprising 300 for wages and 200 as a field allowance7. Domiciling the
enumerators in the communities enhanced the development of rapport with community
members, and enabled further investigation of important issues related to forestry attitudes
and practices through both direct observations and informal discussions with the people,
usually late in the afternoons when they returned from their fields and until dinner.
If the householder could not be contacted then the adjacent neighbour either to the left or to
the right was contacted as a replacement. For example, if the household on the left was not
available or unwilling to participate in the interview, the house to the right was chosen. Each
team of enumerators was instructed to attempt to carry out two interviews per day. This
small number was due to the long and detailed questionnaire which covered a great number
of topics. Further, considerable time was required to explain the purpose and nature of the
research to the respondents, and to build rapport with them. The household interviews were
run from August to September 2002, and a total of 203 usable responses was obtained.
The enumerators enthusiastically answered most questions about the survey raised by
potential respondents. Unanswered questions were referred to the field supervisor for his
consideration where in most cases the field supervisor could provide an opinion to
concerned potential respondents without seeking advice of the team leader. In most cases
the entire household was present at the time of interview, including adult males and females
and often children. The presence of other household members during the interview helped in
the recall of important information which the household head could not immediately provide.
Upon interview completion, each household was offered a package of goods. It was initially
believed that giving a small gift to respondents would have a positive impact in terms of
encouraging other farmers to actively participate in the survey. The rationale of giving the gift
was to provide compensation for the time the respondents allocated for the interview.8 The
types of presents were selected in line with the basic needs of households, and included two
packs of instant noodles, one can of sardines, one face towel and a pencil.
Problems and Remedies in the Household Survey
When setting up the survey, as well as the communications and approvals secured from
mayors and barangay captains, the study team made personal courtesy calls to some
6

The team leader, who had been present for two months in setting up the surveys, conducting initial
FDGs and testing the questionnaire, decided not to take part in interviews (not being familiar with
local dialects), and returned to Australia.
7
US$1.00 = PhP50.00, approximately.
8
An approach adopted in a survey of smallholder attitudes to forestry by the Ministry of Agricultural
and Rural Development in Vietnam (associated with another ACIAR project and including similar
questions) was to pay respondents an amount equal to the wage for one day of farm work, to
compensation for lost time in tending their crops (Harrison 2004).
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barangay officials, particularly the barangay chairmen. In three of the four communities,
every household that was contacted agreed to participate in the interviews. However, two
major difficulties arose before interviews could commence in the first community. Elections
had recently been held in this community, and a new barangay chairman had been elected.
The timing of the survey was unfortunate because the incumbent chairman was due to hand
over their position midway through the week in which the interviews were being undertaken.
Support and opinion of the people towards the study was divided because of this situation,
such that obtaining a list of households from barangay officials and their endorsement
became complicated, thereby impeding passing the information regarding the survey to
potential respondents.
Obtaining respondents’ signatures as part of the ethics requirements presented another
difficulty. The University of Queensland Human Ethics Committee requires that for projects
in which surveys are conducted the researchers must provide information about the study
and have participants sign a consent form. A section of this form (Figure 3) sets out the
voluntary participation of the potential respondent and provides a place for a signature.
Other sections of the form include a summary of objectives or purposes of the research,
persons (in the Philippines and Australia) to be contacted for questions about the survey that
were not answered by enumerators and the field supervisors, and The University of
Queensland ethical paragraph (informing that ethical clearance has been provided by the
university). This survey information and consent form was given to potential participants for
them to read. If they were unable to read, the enumerators read the information to them.
Many suspicions arose among residents in the first community about the survey.9 Even with
a clear explanation on the objectives and strategy employed by the research, great
resistance to cooperating in the survey was experienced. The requirement for signing the
form coupled with giving of goods after the interview had heightened their doubts. The
apprehension of some people discouraged others from participating in the survey. According
to reports from key informants and actual observation, the cause of suspicion was
misinformation and the similarity of the research methods to the activities of the New
People’s Army (NPA) – a communist insurgent group – in recruiting new members. A roundtable discussion with the incumbent chairman came up with the following suggestions to
overcome the problems:
1. Provide written notice to the barangay officials and residents that the study team has
been given clearance by the LGU to proceed with the survey and that the former are
requested to support actively the research project and particularly the household
interview. This notice was secured from the mayor’s office.
2. Obtain written approval from the chairman-elect to proceed with the survey.
3. Conduct a focus group discussion with the incumbent and newly elected barangay
officials, purok leaders 10 and other interested community members to discuss issues
regarding the research methods and strategies and find solutions on how to proceed
with the survey.

9

This was the same community in which the initial FGD was disturbed by drinking, and which,
according to subsequent analysis of the socio-economic data collected, experienced the highest
incidence and depth of poverty of the four communities surveyed.
10
A purok is an administrative zone in a barangay composed of several households (not less than
about 10).
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Participation in the survey is voluntary. You do not have to participate in any way if you do not
wish to, and if you decide to participate you may choose not to answer any question or decide
to withdraw from participation at any time. If you decide to withdraw from the project then all
information you have supplied will be destroyed.
If you do decide to participate in the survey, all information you supply will be kept strictly
confidential. Your name and address will not be linked to any of the answers you may give us
and all responses will be kept in a locked and secure place.
A community meeting will be held following the collection of results from this survey to report
to the community the survey findings. The College of Forestry at LSU, Visca, will hold copies
of the complete research report.
Agreement to participate in the survey

I, ________________________________, agree to participate in the survey
understanding that this agreement may be withdrawn at any time,
Signed: _______________________
Name: ________________________.

Figure 3. Excerpt from the information form given to respondents to the household
interviews
The study leader was briefed about the problems encountered in the field and accepted these
suggestions. In addition, he suggested that the signature on the consent form and the
presentation of goods following the interview could be omitted if these were the sources of the
difficulties encountered by the enumerators. He also emphasised to the study team that
regardless of whether signatures were obtained, any participation must be voluntary and the
confidentiality of the responses must be ensured. It was decided to proceed with the interviews
in the absence of signatures. One enumerator team had an interview with the respondent in
side view, and after concluding the interview the respondent quickly disappeared. In another
case, there was disagreement between a husband who did not want to participate in the
survey, and his wife who thought he should participate. The husband subsequently agreed,
and became more relaxed when he found the pack of goods on the table. These scenarios
reveal two different attitudes, both signifying the effects of misinformation and low literacy
levels in some communities.
The procedures developed for the first community were then applied to the remaining three
communities, where no major difficulties arose. The reluctance of smallholders to provide
signatures reveals that the procedures required by the UQ ethics committee are not culturally
appropriate for the Leyte community surveys. While provision can be made to vary the
approach in such remote, low income, low education and culturally distinct communities,
immediate practical solutions are required to solve unexpected difficulties during fieldwork. The
use of field guides (members of the barangay council hired to assist the survey and paid 200
pesos per day) were found to be of great assistance in the survey, particularly in locating
target households, introducing the enumerators and explaining the purpose of the research.
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FINAL FOCUS GROUP DISCUSSIONS
The final focus group discussions were designed to present and validate findings arising
from the community survey and were held in each of the four communities during March
2003. Unlike the initial FGDs, the final FGDs were each attended by about 50 participants
including representatives of the youth sector, senior citizens and barangay officials, and also
some survey respondents. The reports on survey findings were hand-written in local dialect,
on 32cm x 92cm (portrait) Manila paper fastened across the top to a 2cm x 4 cm x 34cm
wood strip (see Figure 4). The report for each community was approximately 18 pages long
and contained information about:
• the purpose of the study;
• methodology used;
• results including socio-economic characteristics of households; farm and farming
systems;
• present and intended tree planting and management including the species used and
preferred trees intended for harvest, trees intended for sale, functions of trees and
tree registration with the DENR; and
• information on household involvement in community organisations, and community
economic development priorities.

Figure 4. Example of typical visual materials of the survey report for final FGDs
Results were presented in a descriptive format using measures of central tendency (means,
medians and modes) and some percentages, such that they were readily understandable by
farmers and community members. The final FGDs were conducted by the study leader together
with the research officer (who served as field supervisor), a research aid and a field assistant.
The research officer, who speaks both local dialects, made the oral presentations of the reports.
Most comments and clarifications made by FGD participants focused on the tree registration and
harvesting aspect and few on development priorities. All comments were in agreement with the
survey results and highlighted the importance of constraints to tree farming and tree registration
(a mandatory process before permission for logging can be obtained from the DENR).
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POLICY WORKSHOP
While the FDGs met the Ethics Committee requirement of reporting survey findings to the local
communities, and provided feedback and confirmation of the survey findings, a forest policy
workshop was also conducted for Leyte Province after the final FGDs. This was considered
necessary to clarify issues arising from the community surveys and FDGs, and to provide input
to government policy, particularly in the light of concerns expressed by survey respondents
about difficulties in gaining tree registration.
The policy workshop was attended by representative of the DENR, Region 8 (including
Community Environment and Natural Resources Officers or CENROs), the Department of
Agrarian Reform (DAR), local government units of each of the four municipalities (Babatngon,
Isabel, Matalom and Inopacan), and selected barangay officials and key informants from each
survey community. The policy workshop was held in the LSU College of Forestry.
Activities in the policy workshop included a report of the survey results by the study leader
and discussion sessions. The participants were divided into three groups, namely
representatives of DAR, DENR regional office and CENROs, local government units
(Department of Agriculture and Sangunian Bayan Members11), and barangay officials and
farmers. The workshop examined clarifications to land tenures policies, tree registration
requirements and regulations and their implications for forestry development, understanding
and roles of LGUs in relation to land tenure policies, barangay officials’ and farmers’
perceptions on how to improve land tenure policies, tree registration and harvesting, and
livelihood strategies to support communities during the establishment phase of small-scale
forestry development. The proceedings of the policy workshop were distributed to all
workshop participants for their comments and considerations and have been prepared as a
report.

CONCLUDING COMMENTS
Surveys are widely used for data collection in the social sciences, and it is sometimes
believed that conducting a survey is simple and the work of enumerator is relatively easy.
The experience in the community survey undertaken during the UQ-LSU ACIAR Smallholder
Forestry Project reveals that this is certainly not the case, particularly for surveys in
traditional rural communities where communication difficulties arise and outsiders are treated
with suspicion. The pressing forestry issue of timber harvesting from public land coupled with
the low literacy level obviously created difficulties for investigating attitudes and practices in
tree farming in the four rural communities. The coincidence of survey timing with change of
barangay captain also created problems, even though the survey had been delayed to allow
for some expected changes in administration. Clearly, politics may in one way or another
affect the support and participation of smallholders in survey work. Notwithstanding this,
discussions and negotiations involving the local leaders (municipal and barangay level) may
improve the situation. Permits and notices are prerequisites before any fieldwork. Gaining
the approval of locally relevant gatekeepers, in this case the Local Government Units, was
clearly more important in providing confidence to both enumerators and respondents than
were the reassurances provided Universities as institutions. The LGUs had been consulted
prior to the conduct of the FGDs and household interviews, and their approval for the project
was obtained verbally, but it was not until written approval of the project was obtained that
the suspicions of some members of the community were allayed.
Signing agreements to signify that the farmer has voluntarily participated in the survey is not
interpreted the same way in rural communities in the Philippines as it is in Australia. This
requirement is likely to create resistance, especially when the purpose of the fieldwork is not
11

Sangunian Bayan Members is a Filipino term for municipal council members.
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clear. Extended discussions about the nature and purposes of the project involving as many
people from the community as possible are highly recommended to avoid misinformation.
Offering some cash or goods at the end of the interview does not guarrantee the
participation of other farmers. It is suggested that if gifts are given, it should be clear that the
reason is neither to gain authentic participation nor to compensate the time allocated for the
survey, but rather as a token for their participation.
The need to provide comprehensive feedback to smallholders providing information became
apparent in the survey. Not only is this a desirable practice for informing respondents of the
main findings, as required under ethics clearance, but it is also important for validation of
findings and for generating an input to government policy.
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SOCIO-ECONOMIC FACTORS AFFECTING
SMALLHOLDER TREE PLANTING AND
MANAGEMENT INTENTIONS IN LEYTE
PROVINCE, THE PHILIPPINES1
Nick F. Emtage and Jungho Suh
Survey data have been collected from four rural communities in Leyte Province, the
Philippines, on household tree planting and management intentions, as well as the socioeconomic characteristics, attitudes to tree planting and management, farming practices and
the number of trees planted. In relation to intended tree planting and management activities,
respondents were asked a series of structured questions as to what tree species they intend
to plant, how many individual trees of each of those species they plan to plant, and for what
purpose they propose to plant each of the tree species. This paper reports the results of
analyses of the stated tree management intentions of households in the four communities
and identifies the socio-economic factors that influence householders’ tree management
intentions. Respondents were generally enthusiastic about the possibility for further tree
planting on their land, 75% indicating they would undertake planting. About 60% indicated an
interest in commercial tree farming, with no significant differences in this level of interest
between communities. It was found that a number of socio-economic variables indicating
higher levels of land ownership and previous experience in the forestry industry are related
to the intention to plant trees to produce timber for sale. These include the use of materials
from public lands, participation in community organisations and community forestry
programs, and the present management of trees to produce timber for sale.

INTRODUCTION
Severe deforestation took place in the Philippines during 1960 to 1990, with wholesale
logging by concessionaires converting primary forest into secondary forest (Kummer 1992).
Concessionaires had little incentive to replant; moving on to another concession area was
inexpensive and easy. Logging roads from abandoned concessions opened the residual
forests to landless lowland farmers, who further degraded secondary forestlands with the
spread of agriculture (Johnson 1999). The rapid deforestation over the three decades
changed the Philippines from one of the world’s largest log producers and exporters to a net
timber importer (Harrison et al. 2001).
In 1995, the Philippine Department of Environment and Natural Resources (DENR) formally
established the Community-based Forest Management (CBFM) program to ensure the
sustainable development of Philippine forest resources, recognising that approximately 16
million people living in the uplands are in the best position to manage the forests (Harrison et
al. 2001). The program was designed to provide 25-year tenure, renewable for another 25
years, over blocks of forestland to communities organised into People’s Organisations.2 The
DENR still manages the forestlands on behalf of the State, but secure tenure gives
communities a stake in occupying, protecting, rehabilitating, managing, developing and
utilising their surrounding forest resources. It was hoped that the CBFM Program would
stimulate smallholders to plant and manage trees on their own land as well as the areas
1
2

This paper was published in Small-scale Forest Economics, Management and Policy, 3(2): 257-270.
CBFM is a consolidation of previously existing government forestry support programs.
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covered by the agreements. Data about the success of the planting efforts undertaken under
the CBFM program are difficult to obtain (UNFAO and FMBDENR 2003), and little
information is available about the present and intended tree management activities of
smallholders on land managed by them in upland areas.
The Australian Centre for International Agricultural Research (ACIAR) smallholder forestry
project Redevelopment of a Timber Industry Following Extensive Land Clearing commenced
in 2001 in order to examine measures to promote non-industrial forestry development in the
Philippines. As part of the project, a survey was undertaken in four communities in Leyte
Province. The survey was designed to obtain a range of data on forestry activities of the
households, including the socio-economic characteristics, farming practices, present and
future tree planting, and attitudes to tree planting and management.
This paper reports survey findings on tree planting and management intentions of
smallholders on the land they manage themselves in the communities in Leyte Province.3 In
particular, the paper identifies the relationship between tree planting and management
intentions and a range of household socio-economic characteristics. This information is
designed to assist regional policy makers to target forest policy goals more efficiently and
closely.
It should be mentioned that the survey concerned tree management on land managed by
individual households rather than by the community organisations. However, respondents
were asked whether they had ever been a member of a community organisation and
whether they had ever participated in a community forestry program. Involvement in
community organisations was then used as a control to determine whether tree planting
intentions of individual households are related to such present or prior involvement.
In the next section of the paper, a brief outline of the research method is provided, followed
by description of the socio-demographic backgrounds of the respondents. Tree species
which respondents intend to plant are then reported. Purposes of tree planting in future are
then examined. Next, the relationships between summary variables of households’ tree
management intentions and the socio-economic characteristics of households are
presented. Finally, the main findings from the survey analyses are reported and concluding
comments provided.

RESEARCH METHOD
In the ACIAR smallholder forestry project, a total of 203 respondents were randomly
selected from the list of households provided by the barangay council in each of four
barangays, namely Tigbao, Conalum, Poting Bato and Rizal II.4 Fifty or more households
were interviewed in each of the communities by a team of enumerators, in the local
language dialects of Cebuano or Waray Waray. Topics covered by the survey included
present and intended tree planting and management, sources of planting stock, options
available on the choice of species, and sources of advice related to tree planting and
management.
3

4

The expression ‘tree planting and management’ is used here to signify that some of the trees
managed by households are natural vegetation regeneration rather than having been planted by the
household. The term ‘smallholder’ is used as synonymous with ‘household’ in this paper, because
the households involved in the survey were all smallholders, who manage small areas of farming
land. Land which is ‘managed’ by the smallholders involves various form of tenure, including leased
land.
A barangay is the smallest local government unit in the Philippines. Municipalities and cities are
composed of barangays. Each barangay is headed by a barangay captain (punong barangay) who
leads the barangay council.
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The data were processed through the Statistical Package for the Social Sciences (SPSS)
program. Frequencies, cross-tabulations and other appropriate statistical analyses were
conducted to gain insights into the relationships between socio-economic variables and
those variables related to tree planting intentions. All the socio-economic variables were
initially considered for testing of possible relationships with household tree planting intention,
the number of trees intended to be planted and household interest in commercial tree
farming in the future. Subsequently, some variables were selected on grounds of statistical
significance. This paper then presents the results where significant relationships have been
identified.
Continuous data were examined to assess the need for transformation prior to undertaking
analysis of variance (ANOVA) tests. The measures of household income, remittances, land
size and distance to farm plots were found to be highly skewed and therefore they were
transformed using natural logarithm functions. The transformed data were used in
regression, chi-square analysis and one-way ANOVA tests where appropriate. Unless
otherwise indicated, however, the results displayed in descriptive tables of this paper are
based on the untransformed data. 5

SOCIO-ECONOMIC CHARACTERISTICS OF THE RURAL COMMUNITIES
SURVEYED IN LEYTE PROVINCE
Substantial differences were found between the four communities in terms of socioeconomic circumstances of households. In part, this is due to the location and road access
of the communities, land topography, and proximity to the coast, large towns and major
roads. Tigbao and Poting Bato are located in the mountainous or ‘upland’ area of Leyte
Province and have low-quality unsealed roads servicing their communities. On the other
hand, Conalum and Rizal II are located on the coastal plain of Leyte Province and accessed
by sealed national highways.
The average family size across all four communities was found to be five persons. In terms
of highest level of formal education, slightly over half the households surveyed have at least
one member with high school education, one quarter completed only elementary school
education and 15% finished tertiary education.
One-way analysis of variance tests revealed differences in average gross yearly household
income between communities (d.f. = 3, F = 2.724, p = 0.045). Multiple comparison tests
(Bonferroni method) indicated that households in Poting Bato have lower average gross
yearly income than those in the other communities. Substantial income variability exists
within communities as well as between them, as expressed to their coefficients of variation
(Table 1).
It was reported that the average annual family incomes of Leyte Province in 1994 and 2000
were PHP51,042 and PHP93,251, respectively (National Statistical Coordination Board
2001). The annual per capita poverty threshold as of year 2000 for rural areas in Leyte
Province was PHP9,725 with the poverty rate being 47.6%. This implies that nearly half the
people in rural areas of the province can be considered as poor. As indicated by the median
per capita incomes in Table 1, a large portion of the households in each of the surveyed
communities fall below the official poverty threshold.
It was found that respondents on average derive approximately 40% of their income from
farming, including fishing in the case of some Conalum residents. A higher proportion of
5

The research methodology is explained in more detail, and findings from other aspects of the survey
are presented, in Emtage (2004).
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income from farming (46%) was reported by Tigbao respondents, although this was not
statistically significant.
Table 1. Measures of location and dispersion of mean household gross yearly income in the
four communities (Philippine pesos (PHP))a
Community

Number of
observations

Mean
household
income

Median
household
income

Coefficient of Median per capita
income
variation (%)b

Conalum

52

58,458

42,380

94

7,723

Poting Bato

51

32,883

21,400

96

4,380

Rizal II

50

57,331

41,110

96

9,158

Tigbao

50

57,403

34,585

117

7,099

203

51,496

36,400

106

7,091

All respondents
a
b

The exchange rate is approximately US$1 = PHP50.
The coefficient of variation is the ratio of the standard deviation over the mean, expressed as a
percentage.

SIZE OF LAND AND NUMBER OF TREES CURRENTLY BEING MANAGED
The total size of farmland where the sample households are growing crops and trees
amounts to 570 ha. Most respondents reported that they have planted, or are currently
managing trees that have naturally regenerated, on the land they control, although 39
households (21%) are not growing any trees. As indicated in Table 2, on average each
household is managing 2.91 ha of farming land, and owns 1.44 ha of this land. Notably, the
households of Poting Bato are managing or own smaller land areas than those in the other
communities.
Table 2. Average land size managed or owned by the households in the four communities
Land type
Size of all land
managed per
household (ha)

Size of own land per
household (ha)

a

Community
Conalum
Poting bato
Rizal II
Tigbao
All respondents
Conalum
Poting Bato
Rizal II
Tigbao
All respondents

Number of
observations
52
45
49
50
196
52
51
50
50
203

Mean
2.36
2.18
4.71
2.38
2.91
1.35
0.61
2.40
1.42
1.44

Coefficient of
variance (%)a
118
137
148
78
145
191
232
240
128
234

Median
1.38
1.00
3.00
2.25
0.50
0.00
0.75
1.00

The coefficient of variation is the ratio of the standard deviation over the mean, expressed as a
percentage

As indicated in Table 3, the household residences are not situated in the fields, but in small
communities. The average aggregate distance from the dwellings to all of their farming
parcels is about 3.2 km, with an average of 1.7 km to each parcel. Those in Poting Bato
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have the least distance to travel, probably due to the lack of available land, while those in
Rizal II have to travel the furthest on average to their plots. The large total distance travelled
by Tigbao households to their plots reflects that they have access to a greater number of
farm parcels.
Across the farming lands in the survey sites, a total of 51,332 planted or natural trees are
currently being managed, for which a total of 88 distinct species have been identified. It is
notable that despite the species diversity, 10 species account for 83.2% of the total number
of individual stems; these species include mahogany, ipil-ipil, gmelina and molave
(Cedamon et al. 2004).
Table 3. Mean aggregate and average distances to farm plots by communities
Aggregate or average
Aggregate distance to
farm plots

Average distance to
individual farm plots

Community

Number of
observations
52
51
50
50
203
52
45
49
50
196

Conalum
Poting Bato
Rizal II
Tigbao
Average
Conalum
Poting Bato
Rizal II
Tigbao
Average

Mean

Standard error

2.81
1.16
4.00
5.03
3.24
1.32
0.70
2.66
1.99
1.68

0.351
0.229
0.667
1.292
0.384
0.167
0.126
0.408
0.557
0.189

TREE SPECIES INTENDED FOR PLANTING
Respondents were asked to name up to nine different tree species they intend to plant on
their land. Only 27 distinct tree species choices were reported. Respondents were generally
enthusiastic about the possibility for further tree planting on their land, with 78% households
indicating they would undertake planting. In total, 159 households intend to plant 37,241
trees in the future. Among 159, however, 53 households did not specify the number of trees
they would establish. Also, some respondents who indicated the number of stems did not
provide species names. The statistical analysis has been confined to the 95 households
which specified the number of stems for one or more distinct tree species they would
establish, with the total number of trees intended for planting reduced to 30,327 as
presented in Table 4.
The intended species are dominated by mahogany and gmelina. In this respect, the
preferred timber species are similar to current practice – mahogany and gmelina are the
most common species currently being planted throughout the forestlands in the Philippines
(Carandang et al. 2002, Mangaoang and Pasa 2003).
It is notable that a small portion of households intend to plant a high proportion of all the
trees reported, as illustrated in Figure 1. Just 10.5% out of the 95 households account for
70.9% of the total number of trees intended for planting across the four communities. Each
of these households intend to plant at least 1000 trees. On the other hand, 46.3% of
households intend to plant less than 50 trees on their land in the future, accounting for only
2.2% of all the trees reported. To predict growers’ preferences for tree species in the
future, the 27 species were classified into five categories as presented in Table 5. The
classification adopted here follows the perception of local community people. High-valued
species are used for building construction, furniture, poles and piles, while non-high-valued
species are used mainly for firewood, charcoal and light-fencing. As indicated in the table,
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most species the respondents intend to plant are classified as high-valued timber species
or fruit trees.
Table 4. Number of trees proposed for planting
Species name

Number of
households
49
33
19
15
15
2
12
6
4
7
18
95

Mahogany (Swietenia macrophylla)
Gmelina (Gmelina arborea)
Mangium (Acacia mangium)
Bagras (Eucalyptus deglupta)
Mango (Mangifera indica)
Ipil-ipil (Leucaena leucocephala)
Molave (Vitex parviflora)
Lanzones (Lansium domesticum)
Jackfruit (Artocarpus heterophyllus)
Narra (Pterocarpus indicus)
Others
Total

Proportion of trees intended to plant (%)

Number of
stems
10,520
8,989
4,533
1,909
1,647
1,025
285
205
180
161
873
30,327

Distribution
ratio (%)
34.7
29.6
14.9
6.3
5.4
3.4
0.9
0.7
0.6
0.5
2.9
100.0

Proportion of households (%)

80.0

Percentage

70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

≥ 1,000

≥ 500

≥ 100

≥ 50

≥0

Range of the number of trees intended to plant
Figure 1. Distribution of the number of trees intended for planting across households
To predict growers’ preferences for tree species in the future, the 27 species were classified
into five categories as presented in Table 5. The classification adopted here follows the
perception of local community people. High-valued species are used for building
construction, furniture, poles and piles, while non-high-valued species are used mainly for
firewood, charcoal and light-fencing. As indicated in the table, most species the respondents
intend to plant are classified as high-valued timber species or fruit trees.
Table 6 reports the number of trees of each species category to be planted in the future in
total across the respondents. The most preferred species category was found to be the nonnative high-valued timber species. These species might be preferred due to the direct
availability of their seedlings (Gregorio et al. in process) or their shorter rotation period as
compared to native high-valued species. On the other hand, it is obvious that the
respondents had little interest in planting non-high-valued species, native or non-native. It is
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worth noting that there are 45 native non-high-valued tree species including Kakawate
(Gliricidia sepium), Balete (Ficus balete) and Tibig (Fucus nota) which are currently being
managed by the respondents (Cedamon 2004). Presumably, these native non-high-valued
trees might have naturally regenerated and been managed by the respondents, but they
have no intention to plant these species in the future.
Table 5. Classification of tree species intended for planting
Species group

Individual species

Native high-valued species

Bagras, molave, narra, bagalunga (Melia dubia), lauan
(Shorea spp.), yakal (Hopea astylosa), mabolo (Diospyros
discolor)

Non-native high-valued
species

Gmelina, mahogany, ipil-ipil, mangium, falcata
(Paraserianthes falcataria), acacia (Samanea saman)

Native non-high-valued
species

Anislag (Securrinega flexousa)

Non-native, non-highvalued species

No species identified

Fruit trees

Sunkist (Thuja occidentalis), avocado (Persia Americana),
guyabano (Anona muricata), marang
(Artocarpus odoratissimus), santol (Sandoricum koetjape),
jackfruit, star apple (Chrysophyllum oliviforme), mango,
rambutan (Nephelium lappaceum), lanzones, durian (Durio
zibethinus), kalamansi (Citrus mitis Blanco), tambis
(Syzygium aqueum)

Table 6. Number of trees to be planted, by various categories
Tree species category
Native high-valued species
Non-native high-valued species
Native non-high-valued species
Non-native, non-high-valued species
Fruit trees
Total

Number of
households
32
75
1
0
20
95

Number of
stems
2,500
25,137
50
0
2,640
30,327

Component
ratio (%)
8.2
82.9
0.2
0.0
8.7
100

PURPOSES OF FUTURE TREE PLANTING
Respondents were asked to indicate the intended purposes of their tree planting for each of
the species they plan to grow in future. For each tree species to be planted, respondents
were allowed to name multiple purposes. Unfortunately, most respondents were unable to
indicate the number of trees in each species which they intent to plant for each of the
purpose category. It is safe to state, however, that the respondents who intend to plant highvalued tree species are most likely to aim to produce timber for building construction and
furniture making, for own use or sale, with other purposes (including soil protection, shade
for crops or next generation) of marginal priority.
Fifty-one households indicated that they intend to plant trees to produce timber for sale. To
estimate the maximum number of individuals trees (or stems) of each timber species which

29

Socio-economic Factors Affecting Smallholder Tree Planting and Management Intentions

will be grown to be sold, all individual trees of each species were considered to be grown for
commercial benefits if ‘sale’ was reported as one of the intended purposes for the particular
species. As reported in Table 7, the maximum possible individuals of high-valued timber
trees to be harvested for sale is estimated to reach 70.5% and 64.7% of native species and
non-native species to be planted, respectively.6
Table 7. Proposed tree planting for sale, by various categories
Classification
Native high-valued species
Non-native high-valued species
Native non-high-valued species
Non-native, non-high-valued species
Fruit trees
Total

Total number
of stems

Number to be
grown for sale

Fraction grown
for sale (%)

2,500
25,137
50
0

1,763
16,273
0
0

70.5
64.7
0.0
0.0

2,640

20

0.8

30,327

18,056

59.5

SOCIO-ECONOMIC FACTORS RELATED TO HOUSEHOLD TREE PLANTING
AND MANAGEMENT INTENTIONS
A clear understanding of the intended tree planting activities of households is required to
estimate the likely impact of forestry development programs on various types of households.
To this end, this section analyses the relationships between the variables constructed to
summarise household tree planting and management intentions and those relating to the
socio-economic characteristics of the households.
Relationships between Household Tree Planting Intention and Socio-economic
Variables
In general, those households that intend to plant trees on land they own or manage have
higher levels of resources, are currently more active in terms of their present tree
management and have higher awareness of tree regulations than households that do not
intend to plant trees in the future. These findings are consistent with results of statistical
tests between the socio-economic characteristics of households and their current tree
management activities (Emtage 2004).
Table 8 reports the proportion of households which intend to plant trees across various
discrete socio-economic variables.7 Those which intend to plant trees are more likely to
know how to register the trees with the DENR so as to obtain approval to harvest. They are
also more likely to have used materials from public lands in the past. Those households
currently managing some trees and those currently growing timber for sale are more likely to
be considering planting more trees in the future than the households not presently managing
any trees. Those households which perceive they own at least some of the land they use for
farming are more likely to be planning to establish trees in the future. Finally, households
which intend to plant trees in the future are more likely to have participated in a community
organisation.
6

The calculation of the numbers of trees respondents expect to sell was complicated by missing data,
with 12 of these respondents failing to specify the number of trees they would establish, and 15
failing to specify the proportion of the species in question they would sell.
7
The relationships between household tree planting intention and some continuous variables are
reported in Table 11.
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Table 8. Cross-tabulation of various categories of household socio-economic variables with
intentions to manage trees in the future
Variable

χ2 value

Probability

Category

Intention to plant trees (%)
No

Interested in
commercial tree
farming

47.841

If ever been
member of a
community
organisation

14.379

If presently
growing timber for
sale

7.211

If presently
manage trees

5.882

If have own land

5.694

Know how to
register trees

3.811

Used resources
from public land in
the past

2.999

0.000

0.000

0.007

0.015
0.017
0.051
0.083

Yes

All respondents

No

82

26

39

Yes

18

74

61

No

73

41

48

Yes

27

59

52

No

100

87

90

Yes

0

13

10

No

33

17

21

Yes

67

83

80

No

57

38

43

Yes

43

62

58

No

92

80

83

Yes

8

20

17

No

70

59

62

Yes

30

41

38

Note: Each χ2 test of independence has one degree of freedom.

Relationships between Total Number of Trees Intended for Planting and Socioeconomic Variables
Tests of relationships between the variable ‘total number of trees intended to be planted by
the household’ and some discrete socio-economic variables reveal a number of significant
relationships as reported in Table 9. Those households that have their own transport and
those that have been involved with community organisations are planning to plant more
trees than the others. Those households which manage some land which they own intend to
plant more trees than those who do not. As expected, those households which are interested
in commercial tree farming in the future intend to plant more trees than the others. The land
size of the household is positively correlated with the number of trees individual households
intend to plant, as is the number of farming plots managed by the household and their cash
income (Table 11).
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Table 9. Total number of trees intended to be planted across various socio-economic
variables
Fstatistic

Probability

Category

If have own
transport?

4.170

0.042

No
Yes
Total

167
36
203

143
372
183

463.1
1064.9
616.8

Interested in
commercial tree
farming

6.396

0.012

No
Yes
Total

78
123
201

48
272
185

138.5
773.1
619.6

4.752
If household has
been a community
organisation
member

0.000

No
Yes
Total

98
102
200

89
279
186

510.3
701.5
621.1

If have own land?

0.053

No
Yes
Total

87
116
203

87
256
183

271.1
775.3
616.8

Socio-economic
variable

3.785

Number of
Mean
Standard
observations number of deviation
trees

Note: The F-statistic in ANOVAs has one degree of freedom for error.

Relationships between Interest in Commercial Tree Farming in Future and Socioeconomic Variables
Respondents were directly asked if they had an interest in commercial tree farming.
Approximately 60% replied in the affirmative, with no significant differences between
communities. Interest in tree farming was strongly related to size of landholding, control of
more than one farming plot and involvement with community organisations (Table 10).
The households with an interest in commercial tree farming differed from those with no
interest in terms of the proportion and area of land owned, total and average distance to their
farming plots, and number of trees they are presently growing that they plan to sell. Those
with an interest in commercial tree farming were found to own more land and to own a
greater proportion of the land they manage. They also manage land further away from their
dwelling, and control a greater number of farming plots.
A number of statistically significant relationships were identified between income and asset
variables and variables indicating household intention to plant trees, as summarised in Table
11. Those who intend to plant trees in the future have greater levels of household wealth in
terms of access to and ownership of land, and greater levels of household income and
education of the household. These future tree growers are largely overlapping with those
who are presently managing trees on their land. They are also more likely to have
experience in forestry activities, having participated in community forestry programs, and be
presently utilising resources on public forest land.
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Table 10. Proportional distribution of households which are interested in commercial tree
farming across various socio-economic variables
Socio-economic variable

χ2 value

Probability

Used resources from
public land in the past

16.317

0.000

If ever been member of a
community organisation

If use materials from
public lands

12.177

10.187

If participated in
community forestry
program

9.065

Presently growing timber
for sale

7.761

Know how to register
trees

If household member has
done any community
forestry training

5.647

2.992

0.000

0.001

0.003

0.005

0.017

0.084

Category

Interest in
commercial tree
farming (%)
No
Yes

No

51

49

Yes

22

78

All respondents

40

60

No

51

49

Yes

26

74

All respondents

38

62

No

45

55

Yes

20

80

All respondents

38

62

No

47

53

Yes

25

75

All respondents

39

61

No

42

58

Yes

10

90

All respondents

39

61

No

41

59

Yes

19

81

All respondents

37

63

No
Yes
All respondents

43
30
39

57
70
61

Note: Each χ2 test of independence has one degree of freedom.

Thus, it can be said that that community forestry programs can to some extent address the
severe deforestation and consequent environmental and economic difficulties in parts of
Leyte Province. It is notable that the distance to the farming parcels of a household is
positively correlated with the number of trees that the household plans to establish. This
suggests that tree planting is perceived as a less demanding activity appropriate for farming
parcels that are further away from their dwellings.
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Table 11. Summary of interactions between variables relating to intended tree planting
behaviour and continuous variables
Variable

Intention to
plant trees
Total household income
+
Land size
+
Trees presently managing
+
Number of farming plots used
+
Distance to farming plots
+
Proportion of farm land owned
+
Size of own land
+

Number of trees
to be planted

Number of trees to be harvested
for sale
+

+
+
+
+
+
+

Note: ‘+’ indicates a positive correlation between the variables at the 5% significance level.

CONCLUDING COMMENTS
The majority of landholders proposed to plant high-valued timber trees and fruit trees, the
primary purpose being to meet their own household needs for timber for house construction
materials and fruit for household consumption, respectively. It is hardly surprising that highvalued species are preferred, gmelina and mahogany in particular, where householders
intend to plant tress for commercial purposes. The final end users of high-valued timbers to
be sold are expected to be the construction or furniture manufacturing industries. This
indicates that if there is a steady increase in the market demand for high-valued timbers,
then landholders can be encouraged to plant trees.
While it was found that the level of household resources in terms of their cash income, land
area managed and land ownership are related to smallholders’ interest in tree planting and
management in the future, no significant differences were observed between the four
communities, in terms of tree planting intentions, number of trees they intend to plant or
purposes for which they intend to grow trees. This finding calls for attention, given that the
tests for differences between communities in terms of average annual gross income, land
size managed and land ownership revealed that households have lower resources in Poting
Bato than in the other communities. This result can partly be attributed to the fact that lowincome households in the other communities were also involved in the community survey. In
other words, the result can be construed as meaning that future tree planting and
management activities can be more influenced by household circumstances rather than
community circumstances.
It should be noted that respondents were often non-specific when they were asked how
many trees of what species they intend to plant and what proportion of the future tree
planted they intend to sell for commercial benefits, although most exhibited positive attitudes
towards future tree planting in general terms. This data limitation may reinforce a position
that future tree planting intentions are not necessarily a strong indicator of future behaviour.
Rather, given the levels of poverty in rural areas of Leyte Province, the findings from the
tests for socio-economic differences between landholders having and not having intentions
to grow trees and their present tree management activities, help to explain the current lack of
forestry activity in Leyte Province.
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PRESENT TREE PLANTING AND
MANAGEMENT ACTIVITIES IN FOUR RURAL
COMMUNITIES IN LEYTE PROVINCE
Edwin D. Cedamon, Nick F. Emtage, Jungho Suh, John L. Herbohn,
Steve R. Harrison and Eduardo O. Mangaoang
Demand for timber in Leyte Province continues to increase whilst supplies from domestic
sources have contracted following the suspension of logging in remaining natural forests.
One means to make up the deficit in timber supplies has been to encourage timber planting
by smallholders. A survey was undertaken in four rural communities to help assess the
present tree planting and management activities of households and their tree planting and
management intentions. It was found that about 61% of the households who have planted
trees do not manage more than 100 trees. There were 88 different species planted or
managed by households, but 83% of the total trees planted belong to 10 most preferred
species, including mahogany, ipil-ipil, gmelina and molave. The primary purpose of tree
planting is to meet the household’s own needs for timber for dwelling construction and fruit
production. About 72% of the total trees being managed by households were planted, as
distinct from natural regeneration, with planting stock coming mostly from own seeds,
nursery and wildlings. Only four respondents had registered any of their trees with the
Department of Natural Resources and Environment (necessary for commercial harvesting),
the main reason for lack of registration appearing to be lack of awareness of this procedure.

INTRODUCTION
The demand for timber in Leyte Province continues to increase while supplies from domestic
sources have contracted following the suspension of logging in remaining natural forests.
The lack of tree cover across the Philippines, including in Leyte, continues to cause soil
degradation, leads to the degradation of water resources and leaves Leyte vulnerable to a
repeat of the mudslides and flooding that have caused severe loss of life in the past.
Given the high population density, high rates of rural poverty in Leyte province and the strict
implementation of DENR policies against illegal cutting of timbers in natural forests,
encouraging timber planting by smallholders or small-scale farmers appears to be the most
practical way to make up the deficit in timber supplies and also provide an additional source
of income to rural households and environmental benefits. Small-scale forestry or farm
forestry has no distinct definition (Harrison et al. 2002) but in the Leyte (Philippines) context
smallholder or small-scale farmers are resource constrained farmers. These farmers have
historically planted trees on their farms to cater for household demand for timber for both
light construction and fuelwood. Intensification of small-scale tree farming activity is
expected to boost wood production both in existing forests and from new plantations
(Aggangan 2000).
A survey of the households’ present and intended tree planting and management activities
was undertaken in four communities in Leyte. The survey was part of a larger study which
examined a broad range of topics, including the socio-economic characteristics of the
communities and households, their development priorities, attitudes to tree planting and
management, and their farming practices. Findings from the wider survey have been
reported by Emtage (2004).
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The first section of this report describes the study area and communities covered by the
survey. A brief discussion on the data collection method is then provided, followed by a
description of the households involved in the survey. Survey findings on tree planting and
management activities of households are then presented. This section covers topics such as
the proportion of households planting and managing trees, number of trees planted, number
of trees intended for harvest and for sale, and perceived functions of trees on farms. A brief
section on the sources of planting advice and planting stocks is provided to reinforce the
information presented in the tree planting and management section. The awareness and
behaviour of households in tree registration is discussed next. This paper concludes with the
presentation of important findings and implications for the promotion, development, and
improvement of small-scale tree farming in Leyte.

RESEARCH METHOD
A survey of households was conducted in the barangays of Rizal II in Babatngon, Poting
Bato of Isabel, Conalum in Inopacan and Tigbao in Matalom. (Figure 1).

Figure 1. Location of the four communities in Leyte Province
A target sample size of 50 households from each of the four barangays was chosen, as a
trade-off between data reliability and cost. A common questionnaire was developed and
tested, and an interview team recruited and trained. Households were randomly selected
from lists provided by barangay councils in each community, and a total of 203 usable
questionnaires was obtained. Data gathered from the survey were encoded in the SPSS
(version10) program and the Microsoft Excel Spreadsheet Package, and a statistical
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analysis was undertaken. A detailed methodology of the wider survey has been reported by
Emtage (2004) in his PhD dissertation and a detailed description of the questionnaire
development and survey procedure has been provided in Cedamon and Emtage (in press).

THE STUDY AREA AND COMMUNITIES SURVEYED
Leyte province is one of the two provinces on Leyte Island which form Region 8 of the
Republic of the Philippines. The province has a land area of 571,208 ha (Groetschel et al.
2001) of which 381,094 ha is alienable and disposable (A&D) land and 190,183 ha is forest
land. Leyte province has 1.59 M inhabitants with an approximate growth rate of 1.13% per
year (National Statistical Coordination Board, Region 8, 2001). The population density in the
province is 279 persons/ha, which is relatively higher than the figure for Region 8 (Table 1).
The average annual family income of the province in 1994 and 2000 were PhP151,042 and
PhP93,251 respectively (National Statistical Coordination Board, Region 8 2001). The
annual per capita poverty threshold of rural areas in Leyte as of year 2000 is PhP9, 725 and
the poverty rate of 47.6%, indicating that nearly half of the people in rural areas fall below
the poverty line (National Statistical Coordination Board 2001). As of November 1994, the
simple literacy rate of household population 10 years old and above was 90.55% (National
Statistical Coordination Board 2001).
Table 1. Poverty threshold, poverty rates and population density of rural and urban areas in
Leyte Province, 2000
Locality
Region 8
Leyte Rural
Leyte Urban

Annual per capita
poverty threshold
(PhP)
9,969
9,725
10,250

Number of poor
families
40,661
108,093
13,977

Proportion of
families which
are poor
19.6
47.6
12.6

Population
density
(persons/ha)
173
1
279

The four communities are, or have been involved in various forestry programs and projects
implemented by the Department of Environment and Natural Resources (DENR). Three of
the communities are located in western Leyte where people speak the Cebuano dialect and
one is in the north-eastern part of the island, dominated by Waray Waray speaking people.
Two of the communities – namely Poting Bato and Tigbao – are located in the upland areas
situated along the north-south mountain ranges of Leyte Island. These communities both
have electricity but are serviced by unsealed roads that become treacherous during heavy
rains. The other two communities are located on the coastal plains and are served by roads
that were concreted only in the last three years.

DESCRIPTION OF HOUSEHOLDS INVOLVED IN THE SURVEY
A notable feature of the household structure in the communities is extended families, i.e. a
nuclear family plus some elderly parents or relatives. The average family size in all of the
communities involved in the survey was five members (Table 2), with an average annual
household income of PhP51,495. Most households were found to be dependent on
agricultural income, supported by income from remittances and livestock (Table 2). The
average area farmed by households is 2.9 ha with the modal area 0.50 ha (Table 3). About
8% of households had less than 0.25 ha, 66% had more than 1 ha, and 20% had more than
4 ha of land (Table 3).

1

US$1 = 50 PhP, approximately.
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Table 2. Selected socio-economic indicators for households included in the survey
Socio-economic variable
Household size
Number of children below 12
Number of children below 12 at school
Household gross yearly income
(PhP/year)
Average annual remittance (PhP/year)
Livestock income (PhP/year)
Farming income (PhP/year)
Proportion of income from farming or
fishing (%)
Total area of farm (ha)
Land size owned (ha)

Number of
respondents
203
196
191
203

Mean

Median

4.99
1.61
.90
51, 495

5.0
1.0
1.0
36400

Standard
error
.16
.11
.08
3822

143
118
181
201

7708.44
3795
17608
42.8

500.0
1500
13900
0.02

1417.42
551
1156
35

196
203

2.9113
1.4

2.0
0.5

0.30
0.24

Table 3. Land area classes of farms by household (n=196)
Land size class (ha)

Conalum

Poting Bato

7
9
2
4
14
2
5
9
52

3
6
6
6
8
9
3
4
45

Up to 0.25
0.26-0.50
0.51-0.75
0.76-1.00
1.01-2.00
2.01-3.00
3.01-4.00
4.01 or more
Total

Rizal II Tigbao
0
5
3
4
5
8
8
16
49

6
2
1
3
12
13
6
7
50

Total

Relative
frequency (%)
16
8.2
22
11.2
12
6.1
17
8.7
39
19.9
32
16.3
22
11.2
36
18.4
196
100.0

Elementary school was the highest level of education achieved in 27.6% of households, just
over half had at least one member with high school education, and 15% had a person with
college education (Table 4).
Table 4. Highest level of formal education in household
Level of formal education
None
Elementary
High school
College
Post graduate degree
Total

Frequency
1
56
113
30
3
203

Relative frequency (%)
0.5
27.6
55.7
14.8
1.5
100.0

Notable differences between communities in terms of educational attainment include that
half of the household respondents in Poting bato had only elementary education,
approximately twice the rate of other communities. On the other hand, households in both
Conalum and Tigbao had higher proportions of people with college and post-graduate
education (Table 5).

40

ACIAR Smallholder Forestry Project

Table 5. Proportion of households with various highest level of formal education, by
community
Community

Elementary (%)

Conalum
Poting bato
Rizal II
Tigbao

16
49
26
20

High school (%) College or postgraduate (%) Total (%)
61
39
62
62

24
12
12
18

100
100
100
100

The type of materials used in household construction was recorded, with material classed as
‘light’ (usually bamboo, with grass or palm thatching), ‘mixed’ (commonly wood, sometimes
with concrete, and with some light materials), and ‘concrete’ (majority of the house
construction material is cement or steel). Half of the households surveyed in Conalum were
constructed with concrete, contrasting with the situation in Poting Bato and Rizal II where
half of the houses of those interviewed were made of light materials (Table 6).
Table 6. Percentage of respondents from each community with various types of house
construction materials
Community
Conalum
Poting bato
Rizal II
Tigbao

Light materials (%)
21
53
50
36

Mixed materials (%)
29
41
26
46

Concrete (%)
50
6
24
18

Total (%)
100
100
100
100

PRESENT TREE PLANTING AND MANAGEMENT ACTIVITIES
Most of the respondents reported that they are currently managing trees on the land they
operate (owned or leased land or tenanted) (Table 7). This includes trees they have planted
and trees that have regenerated naturally on their land. The difference in the types of trees
(either planted or regenerated naturally) growing between communities is not significant at
the 5% confidence level (d.f. = 3, Pearsons chi square = 3.756, p = 0.289). Thirty nine
households or 21% of the sample households across the four communities are not growing
trees on any of their parcels of land.
Table 7. Proportion of households managing trees
Community
Conalum
Poting bato
Rizal II

Yes (%)
88
75
70

Tigbao

87

The total size of farmland where the sample landholders are growing crops and trees
amounts to 570.6 ha, and the total number of individual trees currently being managed
51,332 (an average of 313 trees per household). However, most households (61.0%) have
100 or fewer trees and only 12.8% have more than 500 trees (Table 8). These figures reveal
the strong interest of farmers in small-scale tree farming to meet their own household
demand for timber and fuelwood. On the other hand, it was found that landholders are
planning to harvest and sell only about 16% of their trees for timber (Table 9). Table 10
reports the number of trees to be sold by households from the four communities surveyed. It
can be noted that less than 5% of them are planning to harvest timber for sale so that the
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total timber to be sold is controlled by only a few households. Tables 8 and 11 show that
there is a skewed distribution of number of trees planted or managed per household. There
are many households which have planted or are currently managing a few trees, with a only
few households managing large numbers of trees.
Table 8. Frequency and percentage of trees planted or managed by households
Number of
trees
1-25
26-50
51-100
101-200
201-300
301-400
401-500
501-1000
1001-5000
500110000
Total

Conalum
22
4
7
6
1
2
1
3
46

Community
Poting
Rizal II
Bato
19
7
3
1
6
6
3
4
2
7
2
4
3
3
4
1
40

35

10
10
5
11
4
2
1
-

Total across
communities
58
18
24
24
14
4
1
12
8
1

43

164

Tigbao

Relative
frequency (%)
35.4
11.0
14.6
14.6
8.5
2.4
0.6
7.3
4.9
0.6
100.0

Table 9. Tree planting activities by household
Community
Conalum
Poting Bato
Rizal II
Tigbao
Sum
Mean
Number of
respondents

Total trees planted
or managed
5553
13890
24766
7123
51332
313
164

Number of trees intended
for timber harvest
1517
256
3805
2689
8266
192
43

Number of trees
planned to be sold
275
0
5260
2215
7750
861
9

Table 10. Number of trees intended for sale by household
Statistics

Conalum

Number of households
Median number of trees
Mean trees
Total trees

2
138
138
275

Poting
Bato
0
0
0
0

Rizal II

Tigbao

Total

4
805
1315
5260

3
725
738
2215

9
260
861
7750

Standard
error
31.18
133.12
252.20
53.01
66.62

Sum

Table 11. Total trees planted and managed by household
Community
Conalum
Poting Bato
Rizal II
Tigbao
Total

Number of
respondents
46
40
35
43
164

Median

Mean

33
30
199
61
60

120.7
347.3
707.0
165.7
313.0
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Although about 65% of trees are established on plots (Table 12), they are most likely being
managed and grown together with coconuts (63.6%) and root crops (20.9%). Where trees
were planted and managed on boundaries, the most common crops being grown inside the
boundary were rice (45.8%) and coconuts (33.9%). Crops grown with intercropped trees are
coconut (84.0%), root crops (12%) and others.
Table 12. Location of trees on farms
Location of trees on farms

Ratio to the total number of trees
planted and managed (%)
65.3
34.0
0.7
100

In plot
In boundary
Inter-cropped trees
Total

It was found that there are 88 different tree species being managed across the study sites.
Despite the species diversity, 83.2% of the total numbers of trees belong to 10 species,
including mahogany, ipil-ipil, gmelina and molave, as reported in Table 13.
Table 13. Number of trees planted and managed by species
Species name

Ratio to the total number of trees
planted and managed (%)
17.9
15.1
11.9
10.5
8.8
5.2
4.5
4.0
2.9
2.5
16.8
100.0

Mahogany (Swietenia macrophylla King)
Ipil-ipil ( Leucaena leucocephala Lamk.)
Gmelina (Gmelina arborea Roxb)
Molave (Vitex parviflora Juss.)
Spike pipper
Balete (Ficus balete Merr.)
Tibig (Ficus nota [Blanco] Merr.)
Kakawate ( Gliricidia sepium [Jacq] Walp)
Caimito (Chrysophyllum cainito L.)
Bagalunga (Melia azedarach L.)
Others
Total
Note: Scientific names were obtained from Rojo (1999).

To aid the assessment of tree growers’ preferences for species, the 88 species can be
classified into six categories as presented in Table 14. Whether a tree species is high-value
depends on final timber use. High-value species are used for building construction, furniture,
poles and piles, while non-high-value timbers refer to those tree species used mainly for
firewood, charcoal and light fencing. Trees categorised as non-high value timber species are
generally pioneer or succession species, with height and diameter typically less than those
categorised as high-value or premium species (diameter rarely more than 30 cm and the
height usually less than 10 m). Trees are classified as native (endemic or indigenous to the
Philippine archipelago) or non-native (exotic or introduced to the country). The scientific
names of some of the species mentioned are listed in Table 14.
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Table 14. Species categories and scientific names of trees planted or managed by
households
Local name
Bagras
Narra
Pili
Lanipga
Talisai
Milipili
Mangkono
Molave
Antipolo
Bagalunga
Toog
White Lauan
Apitong
Mayapis
Binunga
Dita
Hauili
Anabiong
Anislag
Anilau
Alagao
Nugas
Hagimit
Suyapao
Banit
Spike pipper
Anangilan
Matobato
Tungating
Maragaak
Patsagaron
Tau-ot
Luta-luta
Alagasi
Bangkal
Kakauati
Hambabalud
Balete
Tibig
Taluto
Bakan
Alim

Tree species category
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species

Bogo
Ilang–ilang

Native non-high-valued species
Native non-high-valued species

Balanti

Native non-high-valued species

Banahaw
Anii
Karot
Hanunumo
Puilig

Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
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Scientific name
Eucalyptus deglupta Blume
Pterocarpus indicus Willd
Canarium ovatum Engl
Toona ciliata M.Roem.
Terminalia catappa L.
Canarium hirsutum Willd.
Xanthostemon verdugonianus Naves
Vetix parviflora Juss
Artocarpus blancoi (Elmer) Merr.
Melia azedarach L.
Petersianthus quadrialatus (Merr.) Merr.
Shorea contorta Vidal
Dipterocarpus grandiflorus Blanco
Shorea palosapis (Blanco) Merr.
Macaranga tanarius (L.) Muell.-Arg.
Alstonia scholaris (L.) R. Br.
Ficus septica Burm.
Trema orientalis
Securinega flexousa (Muell.-Arg.)
Colona serratifolia Cav.
Premna odorata Blanco
Semecarpus macrophyllus Merr.
Ficus minahassae (Teijsm. and De Vr.) Miq.
a
a
a
a
a
a
a
a
a
a
Leucosyke capitellata (Poir.) Wedd.
Nauclea orientalis (L.) L.
Gliricidia sepium (Jacq.) HBK
Neonauclea formicaria (Elmer) Merr.
Ficus balete Merr.
Ficus nota (Blanco) Merr.
Pterocymbium tinctorium (Blanco) Merr.
Litsea philippinensis Merr.
Melanolepis multiglandulosa (Reinw. Ex
Blume)
Garuga floribunda Decne var floribunda
Cananga odorata (Lamk.) Hook. f. and
Thoms.
Homalanthus populneus (Geisel.) Pax var
populneus
a
Erythrina fusca Lour.
a
a
a
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Table 14. (Cont.)
Local name
Taling harap
Palokas
Tamawild
Saqisi
Tikoko

Tree species category
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species
Native non-high-valued species

Kapok
Bago
Kape
Sunkist
Avocado
Sineguelas
Sampaloc
Rimas
Guyabano
Marang
banguhan
Tisa
Pomelo
Santol
Jackfruit
Star apple
Cacao
Mango
Rambutan
Guava
Macopa

Native non-high-valued species
Native non-high-valued species
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees

Lanzones
Durian
Balimbing
Kalamansi
Duhat
Tambis
Gmelina
Mahogany
Ipil-ipil
Rain tree
Mangium
Auri
Indian tree

Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Native fruit trees
Non native high-valued species
Non native high-valued species
Non native High-valued species
Non native high-valued species
Non native high-valued species
Non native high-valued species
Non native non- high-valued
species

Scientific name
a
a
a
a
Teijsmanniodenbdron ptreopodum (Miq.)
Bakh.
Cieba pentandra (L.)Gaernt
Gneton gnemon L. var gnemon
a
a
Persea americana Mill.
Spondias purpurea L.
Tamarindus indica L.
Artocarpus communis J.R. and G. Frost
Annona muricata L.
Artocarpus odoratissima Blanco
a
a
Sandoricum keotjape (Burm. F.) Merr.
Artocarpus heterophyllus Lamk.
Chrysophyllum cainito L.
a
Mangifera indica L.
Nephelium rambutan-ake (Labill.)
Psidium guajava L.
Syzyggium samaragense (Blume) Merr.and
Perry
Lansium domisticum Correa
Durio zibethinus Murray
Averrhoa carambola L.
a
Syzyggium cumini (L) Skeels
Syzyggium aqueum (Burm. F.) Alst.
Gmelina arborea Roxb.
Swietenia macrophylla King
Leucaena leucocephala (Lam.) De Wit
Samanea saman (Jacq.) Merr.
Acacia mangium Wild.
Acacia auriculiformis A. Cunn. Ex Benth
a

Note: Scientific names were obtained from Rojo (1999).
a
No scientific name was found for these species.

As indicated in Table 15, non-native high valued timber trees account for 46% of the total
number of trees managed by respondents, followed by native non-high valued timber
species (30%). Aside from non-native premium species overwhelmingly dominated by
gmelina, mahogany and ipil-ipil, it can be inferred that farmers may still prefer to plant native
species (whether high-valued or not) because of their known uses and adaptation to soil and
climatic conditions. Gmelina and mahogany are popular species in Philippine reforestation
sites because they have been proven to grow in almost all areas in the Philippine
(Mangaoang and Pasa 2003). These two exotic species are widely used for construction and
furniture manufacture. Concerning fruit production, no household in the community survey
has planted non-native fruit trees.
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Table 15. Tree growers’ preference for types of species
Tree species category

Ratio to the total number of trees
planted and managed (%)
16.0
46.4
30.3
0.0
7.3
0.0
100.0

Native high valued species
Non-native high valued species
Native non-non high valued species
Non-native, non-high valued species
Native fruit trees
Non-native fruit trees
Total

Respondents were asked to indicate up to three functions for each species of tree they
managed on their land. On average, approximately 50% of the trees serve to provide timber
for the households’ own use and 25% act as fruit trees (Table 16). Other functions made up
less than 10% of each community’s total responses, with the exception of ‘soil protection’ in
the cases of Conalum and Poting Bato, and ‘timber for sale’ in the case of Rizal II.
Table 16. Frequency of use of trees for various functions by communities
Function of trees
Timber, own use
Fruit
Soil protection
Future generations
Timber, sale
Shade for crops
Copra
Total

Conalum
104
66
35
10
10
16
5
246

Poting Bato
106
38
27
4
3
0
0
178

Rizal II
64
55
6
10
21
7
0
163

Tigbao
145
51
7
25
10
4
0
242

Total
419
210
75
49
44
27
5
829

Some differences in the pattern of use of trees were identified between communities. In
Tigbao the dominant functions for trees are to provide timber for the household, followed by
the lowest use for fruit production of all communities, then the highest rate of bequest for
future generations. The respondents from Poting Bato reported a similar emphasis on the
provision of timber for the household and fruit production; however, they reported the least
mentions of bequest functions, and the highest use of trees for soil protection. Respondents
from Conalum reported a greater than average use of trees for soil protection, and highest
use of trees to provide shade to their other crops including abaca (Musa textelis Nees). The
use of trees for the construction of low-cost copra dryers was reported from Conalum.
Finally, the respondents from Rizal II reported the greatest use of trees for fruit production
and to produce timber for sale.

SOURCES OF PLANTING ADVICE AND PLANTING STOCK
Another important aspect in smallholder tree farming is the sources of advice before planting
and the sources of planting stock. Among the households which have timber plantings –
21.7% for all responding households – 26.8% have sought advice before planting. Sources
of advice are summarised in Table 17. It can be noted that DENR, being the only
government agency in environment and natural resources management, had been the
source of information on how to plant trees for about 36% of those who seek advice before
planting, while about 30% received information and advice from their friends or relatives who
have experience in tree farming. Other sources of information included Local Government
Units (LGU), the Department of Agriculture (DA), Department of Agrarian Reform (DAR),
Philippine Coconut Authority (PCA), Peoples’ Organisation (PO) and Non-Government
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Organisations (NGOs), as well as attendance at training courses and seminars run by these
Organisations.
Table 17. Sources of advice about planting
Source of advice about planting

Frequency

DENR
Relative or friend with tree farming experience
Peoples Organisation
Seminars and trainings
Local Government Unit or Department of Agriculture
NGO
DAR/PCA
Total who sought advice
Did not seek advice

16
13
4
4
3
3
1
44
159

Relative
frequency (%)
7.9
6.4
2.0
2.0
1.5
1.5
.5
21.7
78.3

A total of 37,165 trees (72.4%) had been planted and 14,167 (27.6%) were from natural
regeneration. Planting stock for planted trees was mostly taken from own nurseries and
collection of seeds and wildlings (71.2%), from purchased seeds (10.6%) and seedlings,
about 9.8% get planting stocks from other nurseries and 7.6% from DENR. This means that
a high proportion of small-scale tree farmers raise their own seedlings or collects seeds and
wildlings for their planting stocks needs. Natural regeneration on the other hand comprises
about 27.6% or 14,167 of the trees being managed by households.

TREE REGISTRATION AWARENESS AND BEHAVIOUR OF HOUSEHOLDS IN
THE COMMUNITIES SURVEYED
The majority of provinces in the Philippines are subject to a logging ban for native forests. To
help enforce the logging ban while at the same time allowing landholders to harvest timber
they have planted on their own land, the government through the DENR uses a system of
registering planted trees. Respondents were asked to indicate if they had registered their
trees, if they knew how to register trees, and if they have not registered them, why not. Only
four respondents, approximately 2%, reported that they had registered all or some of their
planted trees; while 33 respondents (16%) indicated they that knew how to register trees.
Respondents were asked to indicate why they had not registered their trees if they knew
how to do so. The most common response was that the trees would be registered when
harvest began. Others stated they had no trees to register, or that there were too few trees
to bother. Two respondents, from different communities, reported that they had heard the
DENR would confiscate the trees if they were registered. Notably, almost all of the reasons
why the respondents have not registered trees amount to basically a lack of awareness of
tree registration.. The distance from the CENRO2 was recognised by one of the respondents
to be a constraint in registering his trees. Hence, knowledge on the process of tree
registration is useless if the CENRO is so far away that access to the agency is almost
impossible and that travelling to CENRO for tree registration involves a high cost. There was
evidence that community members had some apprehension about the DENR personnel who
were involved in tree registration process (Table 18).

2

Community Environment and Natural Resources Offices (CENRO) are branches of Department of
Environment and Natural Resources (DENR) extending services on environment and natural
resources to a number of municipalities in one or more districts in a province. One of the basic
services of CENROs is tree registration although at the time of writing tree registration was not a
DENR regular and funded activity.
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Table 18. Frequency of reasons for not registering trees despite knowing how to do so
Reason for not registering
Not mature for harvest
No trees
Few trees
Too busy
Wary of DENR taking trees
Because they own the land
Too far from CENRO
Unmanaged farm
Don't own the trees
Community Organisation decision
Financial constraints
No land title

Frequency
6
4
4
2
2
1
1
1
1
1
1
1

CONCLUDING COMMENTS
One important finding of the community survey is that the majority of households (about
80%) have planted or are currently managing trees with the primary purpose of meeting their
own needs for timber for household construction and fruit production, and just over half of
them have planted not more than 100 trees which in terms of the number of trees can be
considered small-scale. This finding demonstrates that, given the high rates of rural poverty
in Leyte province, timber plantings or tree farming by smallholders or small-scale farmers
appears to be a desirable source of income and at the same time can assist to make up the
deficit in timber supplies. An analysis of the responses reveals that an intensive information
and education program on tree farming and utilisation including propagation of planting stock
is desirable and would be effective to smallholders for the increase of small-scale tree
farming.
It is also notable that mahogany, ipil-ipil and gmelina are the most widely grown species.
Even though most of the planting stock came from the farmers’ own collection of seeds,
wildlings and nurseries, one of the main sources of information on tree planting and
management is the DENR. Almost a decade ago the DENR used to be active in promoting
nationwide tree planting using exotic species including mahogany, gmelina and ipil-ipil.
Reports from households on the type of species planted and the sources of information on
tree planting basically demonstrate some success of the DENR reforestation efforts.
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THE ROLE OF COMMUNITY ORGANISERS IN
FACILITATING COMMUNITY-BASED FOREST
MANAGEMENT IN LEYTE
Estela Estoria, John F. Herbohn and Steve R. Harrison
The problem addressed in this study is, ‘How important is the role of community organisers
in the success and failure of a people’s organisation in achieving the community-based
forest management objectives within its implementation in the Leyte Province, the
Philippines’? The study revealed that community organisers, within their two-year community
organising contract, were effective in forming people’s organisations, motivating people to
participate in voluntary activities organised by people’s organisations, and encouraging
cohesiveness among members of people’s organisations. However, the two-year community
organisers contract was not enough to establish mature and cohesive POs prepared to
assume management on their own, including managing the tree plantations. The issues of
the lack of training and funding support, very low wages, delayed salaries, and the limited
time for community organisers to work with people’s organisations as well as the pressure to
produce tangible outputs such the establishment of large tree plantations, prevented them
from putting more emphasis on the development and empowerment of the people. The two
years that the community organisers worked with the people’s organisations were focused
on preparing manpower resources to establish tree plantations. Hence, the people felt that
they were only used as labourers in the tree planting project implemented by the DENR and
not as partners or co-managers of forest resources. In addition, this investigation indicates
that the desire to earn income and to obtain project benefits were the primary motivating
factors for members to continue with their participation in PO activities. PO members
believed that if people were organised, with substantial skills, knowledge, capabilities and
abilities – in short if they were developed and empowered – they would have the capacity to
protect, manage, monitor and rehabilitate forest areas. The results of this study have a
number of implications for the development and implementation of policies related to the
implementation of CBFM programs through people’s organisations.

INTRODUCTION
Community-based forest management employs community organisers to encourage people
to commit themselves to sustain the people’s organisation (PO) and share community
commitments, and motivates people to grow trees and protect forests for the future, by
organising the formation of a people’s organisation. A people’s organisation is a group of
people, who may be an association, a cooperative, a federation or other legal entity
established by the community to undertake collective action to address community concerns
and needs as well as mutually share the benefits from the endeavour (DENR 1998).
Community organisers are believed to have the ability to empower people’s organisations
and to build people’s management skills and leadership capabilities, which are seen as
essential components to sustainable forest management. In addition, several studies have
revealed that the lack of attention to community organising has been a factor hindering forest
management in the Philippines. According to Duthy and Bolo-Duthy (2003), this lack of
attention to community organising and social preparation results in problems such as a lack
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of community participation in developing community forestry in the Philippines. It is to
address this problem that this research reported here came into being.
This paper reports an investigation of the role of community organisers in the success and
failure of people’s organisations in implementing community-based forest management in
Leyte province, the Philippines. The research on which this paper is based was part of the
Australian Centre for International Agricultural Research (ACIAR) research project in the
Philippines titled Redevelopment of Timber Industry Following Intensive Land Clearing,
which aimed to increase participation in small-scale forestry development in Leyte.

THE RESEARCH PROBLEM AND QUESTIONS
The research problem addressed in this paper is, ‘How important is the role of community
organisers in the success and failure of a people’s organisation in achieving the communitybased forest management objectives within its implementation in the Leyte province, the
Philippines’?
The following research questions are addressed:
1. How effective are community organisers in assisting people’s organisations within
their two-year community organising contract in community-based forest
management implementation within Leyte communities?
2. Why do people become involved in a people’s organisation? What are the factors
that influence their continued involvement with a people’s organisation?
3. How effective is a people’s organisation in implementing community-based forest
management?
4. What are the limiting factors of community organisers in empowering a people’s
organisation in community-based forest management (CBFM)?
To address the first research question, effectiveness is measured in terms of the community
organiser’s specific outputs in assisting successful and less successful POs as well as the
influence of community organisers in achieving CBFM objectives. Three sets of criteria are
established, each having several indicators to describe the work of community organisers
within each PO and the corresponding changes occurring in the development of POs that
are caused by the community organisers’ intervention or assistance.
The second research question relates to the community’s interest in becoming involved with
the people’s organisation and the motivating factors that drive their continued commitment to
involve themselves with the PO. Further, this question led to a need to identify issues that
discouraged people from becoming involved in a PO and to elicit their desired situations to
achieved success in CBFM implementation.
Research into the third research question provides information on the importance of people’s
organisations in the implementation of community-based forest management.
The final research question concerns the internal and external factors that impede
community organisers in developing POs and empowering people within the context of the
CBFM project’s community organising contract, which typically has an approximately twoyear life.

RESEARCH METHODOLOGY
This research uses an embedded case study design patterned on Yin (1994). In this study,
the research is about a single program, the CBFM, and the role that community organisers
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can play in its implementation. The analysis involves assessing the role of community
organisers, people’s organisations and the DENR in the implementation of CBFM.
Between the period February to May 2003, 189 respondents from 13 people’s organisations,
17 community organisers, officers from nine NGOs, and nine DENR officers and staff from
regional to municipal offices were interviewed. The respondents can be categorised into
three types. Type 1 respondents were the members of people’s organisations, type 2
respondents were the community organisers and other NGOs officers and community
organisers and type 3 respondents were the DENR officers and staff.
PO members were selected using simple random sampling. Type two respondents were
selected using the ‘snowball’ sampling technique as described by Fink (1995). This sampling
technique relies on previously identified members of a group identifying other members of
the population and these newly identified members then identifying others. Type three
respondents were selected using purposeful sampling (described by Stone et al. 1984). The
DENR respondents were purposely selected at each level.
Qualitative data analysis methods as outlined by Miles and Huberman (1994) have been
used to assist in analysing qualitative evidences collected as part of this study. Data analysis
consisted of three current flows of activity, namely data reduction, data display and
conclusion drawing and verification. The collected data for this study has been subjected to
a process of selecting, focusing, simplifying and transforming, which was undertaken during
the writing of summaries, coding, teasing out themes, forming clusters and making partitions.
The data were then displayed in an organised, compressed assembly of information, noting
regularities, patterns, explanations, possible configurations, and causal flows which
permitted the drawing of conclusions. These activities were assisted by the use of the
Statistical Package for Social Sciences (SPSS) software.

RESEARCH QUESTION 1 – MEASURING SUCCESS AND FAILURE OF
COMMUNITY ORGANISATIONS
In this investigation it was expected that ‘success’ and ‘failure’ experiences of people’s
organisations (P0s) could be identified in order to compare situations and to highlight a
pattern of similar and different experiences that would serve as lessons and inputs for the
various stakeholders, such as government agencies, non-government organisations, funding
agencies and people’s organisations. The main intention of highlighting various POs
experiences has been to present situations that might assist in the enhancement of project
implementation and to understand the peculiar situation of cases that may provide an input
of information to involved and interested organisations in the promotion of community
forestry. The implication of this study could be the possibility or the potential for replication of
successful experiences and the ability to map out improvements and modification of
strategies to reduce the frequency of ‘failure’ experiences.
The investigation revealed that each CO-supported community surveyed had successful
experiences in keeping the PO in existence and managing projects in their own way,
appropriate to their skills, knowledge, ability, local resources, and external funding support
as well as the assistance from CO, DENR and LGU. The findings of this survey revealed that
the term ‘failure cases’ was an inappropriate description for the developing and not
successful cases. Hence, this paper will not use the ‘failure case’ terminology, but instead
the term ‘less successful case’ will be used to describe unsuccessful cases. Further, the
surveys conducted in the 13 POs identified two types of community organising approaches
used by community organisers to form POs: the project-based approach and the issuebased approach. These two approaches have resulted in different developments and effects
on assisted POs.
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This paper presents conclusions from the investigation, followed by policy implications and
suggestions for further research. A comparison of the characteristics of POs using the set of
performance aspect and corresponding criteria and indicators is presented in Appendix D
that shows the characteristics of ‘successful’, ‘developing’ and ‘less successful’ POs.
The development and empowerment of a people’s organisation is heavily dependent on
external support and interventions. External factors control PO growth and development. All
POs surveyed assisted by community organisers underwent the 10 PO formation steps.
However, the length of time a community organiser took to establish a PO varied based on
the internal and external pressures which make the two-year community organising contract
not long enough to develop a cohesive and strengthened people’s organisation.
The project-based approach used by community organisers in mobilising people in the
community to form groups led to development of a benefit or financially-driven culture among
members. From the inception period, the people’s prime motivation and basis of unity to
form a group are the benefits they expect to receive from the project, and particularly the
immediate monetary benefit the CBFM project offers. To sustain PO activities such as
voluntary activities, members are heavily dependent on the assistance of community
organisers, project funding support and the continuing structure of support after community
organisers contracts are completed. The absence of any of these forms of assistance
diminishes the PO members’ participation in organised activities.
The community organisers’ two-year community organising work with POs had instigated
and facilitated the environmental awareness and knowledge of PO members, developed the
leadership and management capabilities of the PO officers in terms of planning, monitoring
and evaluating abilities, encouraged people in the community to join the PO, regularised
meetings, and implemented economic projects. Opinions based on the investigation
conducted in relation to these subjects are presented below.
Formation of People’s Organisations
The formation of a people’s organisation is a prerequisite for the CBFM implementation. The
communities identified by the CBFM were expected to comply with specific requirements,
such as the formation of a people’s organisation to access project funding support from
DENR. It is clear that the core focus of mobilising people to form groups has been geared
towards establishing tree plantations which is obviously the bias of CBFM. This bias put
pressure on community organisers to produce this expected output, hence the formation of
POs appeared to be the mobilising of manpower to establish tree plantations. After the twoyear period of project support and community organiser assistance, the responsibilities to
manage the tree plantation project and to sustain the POs were left with the weak and fragile
people’s organisations, the members of which did not have the skills to advance or even
sustain in some cases what had been put in place. Leaders, officers and members of
people’s organisations were left confused and with mounting concerns since they no longer
understood what the true intention of CBFM was, where their projects were heading and
what their projects would mean to the community in the future.
The project-based approach used by community organisers to encourage people to join the
PO created expectations that livelihood projects would provide them with an additional
source of income to support their meagre earnings. Hence, members became frustrated
after still waiting for the livelihood project to commence almost two years after it was first
promised. Livelihood projects were like ‘giveaways’ after the people had established tree
plantations. No proper preparation and implementation assistance was devoted to these
livelihood projects; in fact this project component was the last to be implemented and it
received little support from the community organisers. The result was that most of these
livelihood projects failed.
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Awareness and Knowledge Gained by PO Members
The awareness and knowledge gained by members mainly came via the seminars and
training sessions that members attended, exposures to successful POs, experience
participating in projects that addressed environmental issues and the sharing of experiences
and ideas among members. Eighty-five percent of POs surveyed (11 POs) reported that
their members had gained a basic knowledge of the importance of planting trees, and also
the effects of planting trees on the environment and on the people. Two of the 13 POs
surveyed had a higher level of environmental awareness and knowledge compared to the
other POs surveyed. The study indicates that the longer period of community organisers’
assistance, sincerity and full commitment of support from external organisations (i.e. DENR,
LGU, NGOs), funding support, and monetary benefits, are all important elements that
facilitated avenues to raise the level of awareness and knowledge of the members of the
people’s organisations.
Leadership and Management Capabilities of PO Leaders and Officers
Most of the POs surveyed lacked the ability to liaise, negotiate, establish networks and use
local resources to develop economic projects. Four POs indicated experiences of and the
capability to liaise, negotiate and establish networks on behalf of the PO and initiate
economic projects based on local resources at hand. Distinguished leadership and
management capabilities of PO leaders and officers were evident in two POs surveyed.
These POs had received more than two years of external assistance and funding (from
community organisers, NGOs and foreign funding donors), and the members received
regular monetary benefits as well as having the anticipation (not yet realised) of monetary
benefits from harvestable tree plantations.
Increase and Decrease in PO Membership
The increase and decrease in POs’ membership were mainly influenced by project benefits,
pressure to accomplish tree planting projects (POs with existing project funding and CO
assistance), protecting member’s interests, and the lack of organisational direction causing
limited PO activities and no financial benefits to members. Nearly half of the POs indicated
that there had been a decrease in their membership and this was attributed to a lack of
organisational activities by POs and no clear financial benefits foreseen by members.
Several POs surveyed indicated that there had been an increase in their membership and
this happened because there was a need to recruit new members to share the pressure of
accomplishing tree planting activities. People were also encouraged to join because of the
promised financial benefits. A few of the POs surveyed, reported that there had been no
increase or decrease in their membership and this was due to a strong desire to protect the
improving status of the PO as well as the interests of its active and diligent members.
Frequencies and Regularity of Meetings
Results indicated that POs with regular meetings had motivated and active members, while
POs with irregular meetings or no meetings at all, had inactive members or only a list of
members remained and no organisational activities were held.
Initiated and Managed Economic Projects of POs
Economic projects that were initiated by POs were more likely to sustain and gain greater
support from members. Conceptualisation and planning of these projects were based on the
skills of the people, their capacity, ability, resources, and most importantly an attempt to
address certain community issues. A number of economic projects that were CBFM
implemented projects, had failed and did not exist any more. The implementation of these
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projects was not based on the people’s skills, ability, resources and did not address certain
community issues. These projects were extended to POs as a part of the CBFM project
implementation.
Planning, Monitoring, Evaluation, and Documentation Status of POs Surveyed
The majority of the POs surveyed, had little developed ability, concern, knowledge and skills
regarding proper planning, monitoring, evaluation and PO documentation, which involved
record-keeping, bookkeeping and report writing. Only a few of the POs surveyed, displayed
any evidence that these activities were regularly practiced and proper record-keeping and
bookkeeping systems were in place. These POs exhibited a significant ability and capability
to manage economic projects and to develop cohesiveness among their members.
Nursery and Tree Plantation Projects
The majority of POs surveyed had established large areas of tree plantation, while the other
15% were at the initial stage of community mobilisation and preparing towards the
establishment of a tree plantation. During the time of survey, a few of POs surveyed had
continuing nurseries for seedling production operation; a handful had no nursery projects
and the majority of the POs surveyed, could not sustain their nursery operation. Results
revealed that the nurseries for seedling production that had been managed by these POs
were only preliminary projects for tree plantation. No indication was given of any attempt to
plan to sustain the seedling production.
Almost half of respondents interviewed believed that their income had increased during the
project period (nursery and tree planting) while nearly half reported that there had been no
increase or decrease in their income and few said that their income had decreased during
the project period. Aged members believed their income had decreased because they hired
labour to act by proxy for them during voluntary activities to avoid penalties. Some members
commented that voluntary project activities competed with their personal work commitments
and livelihood and claimed that they had suffered opportunity losses. Certificate of
Stewardship Contract holders said that the acquisition of tenurial contract enabled them to
access all income from tilled areas, hence they had stopped giving a share to their landlords
and could therefore claim an increase in their income. Other CSC holders claimed they were
pressured by the DENR to plant trees on tilled land, which resulted in a reduced area to
plant cash and food crops and eventually reduced their income.
Protection and Maintenance of Tree Plantations
The lack of government or DENR support and the lack of policing power for the members of
the people’s organisations were major obstacles in their attempt to protect and maintain
large tree plantations. Members of the POs were hesitant to conduct forest patrols due to the
above-mentioned circumstances. Furthermore, large tree plantation areas were difficult to
maintain particularly for those POs with only a few members, or mostly inactive members.
Reported Problems and How These Problems Were Addressed
Problems encountered by the majority of the POs were beyond their capacity to solve and
the POs needed external support from the government, NGOs and other institutions to
collectively address these problems.
Within the two-year community organising contract the community organisers were effective
in setting the basic foundation of PO formations and motivating people to participate in the
PO’s voluntary activities. They encouraged cohesiveness, raised the level of environmental
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awareness of members, developed leadership interest and skills, created avenues of
opportunities, provided direction and established tree plantations.
The majority of the POs surveyed, had no clear phasing out plan. In addition, most had no,
or at best a weak, planning, monitoring or evaluation systems in place. They had a limited
ability to manage projects and irregular meetings or even no meetings were held. These
situations proved that POs are not yet ready to be left alone to continue to carry on with the
CBFM implementation and revealed an eminent need for continued external assistance. The
two-year community organising contract was not enough to establish mature and cohesive
POs who are prepared to assume the management of tree plantations.
Community organisers were limited within the boundary of organising stipulated activities in
the CBFM contract. However, the major role of community organisers in the implementation
of this contract was to prepare manpower resources to established tree plantations.
The conflict of interest and priorities between POs and the DENR, within the CBFM
implementation, created doubts and lost of trust. Members of the people’s organisations felt
they were only used as labourers for the tree plantation projects implemented by the DENR
and not as partners in managing forest resources. In fact, some CSCs holders began to
question if CBFM was part of a government strategy to grab their land. On the other hand, a
few POs formed by people concerned over community issues and who had been assisted
for more than two years by full-time community organisers using an issue-based approach
as well as participatory methods, had developed a higher commitment and cohesiveness
among their members, and had empowered leaders, as well as obtained skills in managing
economic projects. To some degree, these POs were less dependent on external support to
sustain their organisational activities, compared to the other majority of the POs surveyed.
The nurseries for seedling production served their intended purpose, which was to produce
seedlings for tree planting and the POs were able to establish and accomplish this project.
Ten POs successfully established large tree plantation areas while three POs were in the
process of establishing tree plantations.
CSVFA had more developed and empowered members, and showed greater achievements
compared to the rest of the POs surveyed. BAKHAW, HUFA, KAHOI, CMPC were
considered to be developing POs. Members of these POs were active and sincere, meetings
were regularly held, economic projects were ongoing and from time to time members
received monetary and non-monetary benefits. In a number of aspects BAKHAW indicated
greater achievements compared with HUFA, KAHOI AND CMPC and was considered to be
a rapidly developing people’s organisation. However, this was influenced by the existing
multi-million PhP (Philippine peso) funding as well as the full-time and all-out support from
their LGU, the DENR and their community organisers. The rest of the POs appeared to be
less successful. These POs had irregular or no meetings, limited or no PO activities at hand,
a high number of inactive members, and no economic projects that were being managed or
had failed. The existing economic projects showed no obvious management as well as no
monetary and non-monetary benefits were received by members.

RQ 2 - FACTORS THAT INFLUENCE THE PEOPLE’S CONTINUED
INVOLVEMENT WITH PEOPLE’S ORGANISATIONS
Community organisers used the project-based approach to mobilise people in the
communities identified to have CBFM programs to form POs. From the inception of CBFM
project implementation, the anticipated project benefits motivated people to become
organised, form groups and participate in organisational activities. This situation developed a
benefit (monetary) driven culture among the members of POs. Thus, the sustaining of PO
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activities including meetings, organisational activities and projects was heavily dependent on
the community organiser’s assistance, project funding support and the continuing structure
of external support after the community organisers had terminated their contract. The
absence of any of these forms of assistance diminished the members’ participation in PO
activities.
This investigation indicates that the desire to earn income and to obtain project benefits were
the primary motivating factors for members to continue with their participation in PO
activities. Other factors that affected the continued participation of members included:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

clear management and leadership;
open communication;
transparency in all transactions, especially financial transactions;
fairness among people’s organisation members;
equitable sharing of benefits and responsibilities;
presence of a plan, monitoring and evaluation, networking and alliances;
funding;
employment opportunities and business opportunities;
check and balance;
government policies that support POs;
sincerity and honesty from the government;
people have to be fully informed;
functional leadership;
regular meetings;
a continuous education campaign to educate members;
PO’s basis of unity should come from people’s commitment and not instigated by
financial incentives;
community organising;
consultative and participatory decision making; and
encouragement of voluntary work.

During the survey, the respondents interviewed described the factors that discouraged them
from participating in PO activities. These included:
•
•
•
•
•
•
•
•
•
•
•
•
•

a loss of trust in their leaders and DENR officers;
the lack of proper financial management or lack of financial transparency;
project failures;
conflict among members;
discontentment over the way in which PO policies were implemented;
conflict of labour demands between projects and traditional livelihood;
lack of monetary returns for voluntary work;
poor health and advanced age;
DENR changing forestry policies and statement;
no project funding;
political rivalry and affiliation;
some organisational activities are against religious values; and
inaccessible and unsuitable venues for meetings and activities.

RQ 3 - THE IMPORTANCE OF PEOPLE’S ORGANISATIONS IN IMPLEMENTING
CBFM
PO members believed that if people were organised, with substantial skills, knowledge,
capabilities and abilities – in short if they were developed and empowered – they would have
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the capacity to protect, manage, monitor and rehabilitate forest areas. According to these
members they were able to implement CBFM at a lower labour cost compared to their daily
earnings received from employment (hired labour) and to provide direction and focus in the
implementation. However, CBFM did not improve the economic conditions of the people; on
the contrary, POs merely produced cheap manpower and provided voluntary labour for the
implementation of CBFM.
If nursery and the establishment of tree plantations were the only activities to be
implemented in identified CBFM communities, there would have been no need to form
people’s organisations. POs are concrete community structures that could sustain CBFM for
generations and the government has the responsibility and obligation to maintain these
structures. If a concrete structure of support is not available to these POs beyond project
funding and community organisers’ assistance, the sustaining of these POs will become a
difficult issue.

RQ 4 - FACTORS THAT LIMIT COMMUNITY ORGANISERS IN EMPOWERING
PEOPLE’S ORGANISATIONS
External support and interventions that mainly came from community organisers, DENR,
LGUs as well as funding donors contributed greatly to the strengths, weaknesses,
opportunities and threats of POs, which in turn, primarily influenced the growth and
development of the people’s organisation. Community organisers are indeed an effective
mechanism to promote local participation in community-based forest management, if given
more emphasis and support. These could be in terms of the autonomy to freely use
initiatives based on CO principles appropriate to community situations, training support, a
longer period of CO work, as well as the security of a funding source and not being
exclusively bound to a stipulated contract that demands immediate tangible outputs.
The POs’ commitment and sincerity, skills and ability to mobilise and develop people, build
networks of support, and their potential to create and initiate opportunities for change and to
empower people, were confronted with heavy pressures from external circumstances. These
external pressures, such as the lack of support from DENR and LGUs, bureaucracy,
‘corruption’ and the lack of funding support, enforced the weaknesses of community
organisers which prevented them from fully exercising their potential to truly and thoroughly
provide effective and efficient community organising work. There are a number of issues and
difficulties that community organisers encountered and recognised during the two year CO
contracts. Among these are the difficulty to develop trust and confidence in people, people
not being receptive and resisting tree planting, pressure from funding donors, low paid and
high pressured jobs, the difficulty in motivating people to organise for their own benefits,
being branded as NPAs, the lack of LGU support, and the inability to meet the needs of the
POs livelihood projects.

POLICY IMPLICATIONS
The results of this study have a number of implications for the development and
implementation of policies related to the implementation of CBFM programs through
people’s organisations. Some of the key implications are:
•

The devolution of power to local government and CBFM strategies that warrant LGU
support, is essential to the sustainability of POs and to the issue of community-based
forest management. At the time of this survey, these had not been achieved and
coordination between DENR and the LGU was identified as a problem. Furthermore,
integration with LGUs is a structure that could potentially sustain POs, by
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incorporating POs into the barangay development plan to ensure the sustainability of
funding support, monitoring, evaluation, and check and balance.
•

‘Participatory’ approaches are highly desirable for use in the whole implementation
and management cycle, as well as transparency in all organisational transactions.
The people need to be consulted and involved at all stages and processes of
implementation to develop an understanding, support, commitment and ownership of
the project.
It will be important for the DENR to demonstrate commitment and responsibility to
support POs beyond project funding and community organisers contract termination,
by creating or establishing a mechanism of support, such as a coordinating body that
will continue to monitor POs. CBFM-formed POs should be encouraged to form a
federation and build their own systems of support. A pool of experts should be
created within the federation that will be able to respond to the technical needs of the
PO.

•

Communities need to be mobilised based on real community issues and the needs of
the people. There needs to be secure funding for CO work and extend community
organisers’ assistance for longer than two years. This will place an emphasis on
developing and empowering people to prepare them to handle bigger commitments
and provide them with the ability to innovate. It is more strategic to institutionalise
community organising to standardise their services as well as to ensure
professionalism and development of the service.

•

DENR could develop stable networks and linkages, aimed at supporting POs. These
are potential sources of external support, such as the tapping of technical expertise
as well as advice from government agencies, NGOs, and institutional organisations
(i.e. tertiary schools). A technical support group composed of different concerned
government agencies, NGOs, tertiary education, LGUs, and POs could be organised
to establish a network of support even beyond CO and project funding termination.

•

Community organisers, in pursuing the project interest (CBFM) in previously formed
POs, should be vigilant of the danger of neglecting the PO’s basis of unity in forming
their organisation; instead of strengthening the PO, it will end up dividing the interest
of members.
During the course of the study a number of questions arose that are worthy of
consideration by organisations and institutions involved in the design and
implementation of CBFM programs. Reflection on these questions may provide ideas
to further improve existing strategies or may contribute to the development of more
appropriate strategies to improve implementation. These questions are:

•

If the purpose of tree plantations is cash cropping, what will be the sustainable
environmental impact of tree plantations on CBFM communities?

•

How can tree plantations be used to sustain POs?

•

How can tree plantations meet the dual expectations of the people, which are to earn
a living and to be developed and empowered?

•

How can implementing livelihood projects within CBFM implementation be improved
to better meet the needs of communities?
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•

What are the most effective ‘exit strategies’ that community organisers can develop
for when project funding runs out in order to prevent POs from becoming
disorganised and the failure of livelihood projects?

•

What kind of community structures or mechanisms of support should be in place to
sustain POs? What are the appropriate measures to assure that they will not fail in
helping to achieve the hopes and aspirations of the people that are already in place?

•

What does ‘management’ mean in the CBFM concept and how can tree plantation
management be sustained following the withdrawal of funding support?

SUGGESTIONS FOR FUTURE RESEARCH
There are a number of areas for future research that could provide insights into the more
effective operation of community organisations including:
•

A practical trial of extending the people’s organisation support for a period of longer
than two years, to test whether this makes much difference to the continued
sustainability of the people’s organisations once the assistance reaches the end of its
term.

•

Assessment of the effectiveness of different training methods for community
organising.

•

An investigation of the attitudes of lending agencies to providing funding support to
people’s organisations.

•

A critical assessment of the 10 PO formation steps to ascertain how these specific
steps are undertaken within the community by the community organiser and how
they affect people in the communities.

•

An investigation into how community organisers create or form networks and
alliances and how they maximise these networks and alliances to provide assistance
to people’s organisations.

•

Identification of the existing relationships of community organisers with local
government units and how these existing relationships can be improved or
strengthened to promote or facilitate community organising work.
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RURAL HOUSEHOLD DIVERSITY AND THE
IMPLICATIONS FOR SMALL-SCALE
FORESTRY DEVELOPMENT IN LEYTE
PROVINCE, THE PHILIPPINES
Nick F. Emtage, John L. Herbohn and Steve R. Harrison
The development of small-scale forestry activities has been posited as a means to achieve a
number of objectives in relation to poverty alleviation and environmental protection in rural
areas in the Philippines. A typology of the households has been developed to explore and
interpret the socio-economic and demographic diversity of rural households, and the
implications for forestry development programs. Five types of households were identified
using cluster analysis, with households’ attitudes to forestry development used as the
defining criteria. Differences in socioeconomic characteristics and tree management
behaviour of the household types were assessed using statistical tests. The household types
were found to vary in terms of their control of productive resources, their cash incomes,
membership of organisations, food self-sufficiency, their current and intended tree
management behaviour and in terms of other characteristics. It is concluded that, once the
enabling conditions for forestry are in place, approximately half the rural households in the
communities surveyed are sufficiently motivated and in a position to expand their forestry
activities with minimal assistance. The remaining households are either less interested in
developing tree farming activities or else would require substantial assistance in the form of
access to land and financial resources to support forestry activities.

INTRODUCTION
Forest management in the Philippines has changed markedly over the past 30 years and
continues to evolve, from a position where logging corporations controlled a third of the
entire land area of the country in the 1970s, to a point where a sixth of the total land area is
now under the management of community organisations in partnership with government
agencies and the great majority of corporate timber leases have been cancelled (Harrison
et al. 2004).
The forest management programs of the Philippines are presently led by the Community
Based Forest Management Program. This program has multiple policy objectives, including
reforestation of inappropriately cleared land, prevention of further land clearing, encouraging
small scale forestry and assistance in the provision of sustainable livelihoods for millions of
households that are located in the mountainous upland regions of the country (DENR 1998,
UNFAO FMBDENR 2003, Harrison et al. 2004). While the objectives of the Community Based
Forest Management Program (CBFMP) are laudable, because of the history of forestry and
lack of economic development in the Philippines, there remain many challenges to the
programs’ success on the ground. According to reviews of the operations of the communitybased forest management programs, many of the projects have not succeeded in meeting the
objectives set for them (Hyde et al. 1996, Bisson et al. 1997, Tesoro 1999, Guiang 2002,
UNFAO FMBDENR 2003, Emtage 2004, Harrison et al. 2004). Management of these projects
is reported to be highly variable in quality and most of the community organisations in charge
of these projects struggle once they lose support from outside agencies (Donoghue 1999,
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UNFAO FMBDENR 2003, Estoria 2004). In addition, there appears to be very little adoption of
commercial tree farming by small-holders outside the areas covered by the agreements.
The reasons for these failures are a combination of social, economic and political factors.
Previous research has reported that households’ lack of financial resources is a critical
constraint to the development of small-scale forestry (Belsky 1984, Aguilar 1986, AngelesReyes 1987, Raintree 1987, 1991, De los Angeles 2000, Stark et al. 2002). Not all
households in rural areas of the Philippines are financially constrained, however, and
previous research has identified that Philippines forestry policies, while improving, still act as
another constraint to small-holder forestry development (Utting 2000, UNFAO FMBDENR
2003). The dilemma facing those designing and administering development programs is that
not only are there an array of factors affecting households land management decisionmaking, these factors vary in their influence across the community.
The problem of interpreting the diversity of rural households in relation to forestry has been
identified as particularly relevant for smallholder forestry development programs in the
diverse Philippines uplands. Pulhin (1998, p. 5) quotes Cernea (1992) as stating:
Entrusting a social forestry program (and development programs in general) to the wrong
social actor will lead to the failure of the program, as in fact has happened
repeatedly….Some statements or articles are repeating the term community forestry from
title to end hundreds of times as mantra, without once bothering to discuss what specific
social groups, strata, or classes compose this mythical ‘community’. …(I)t is necessary to
desegregate the broad term people and identify precisely which unit of social organisation
can do afforestation, and which social units and definable groups can act as sustaining and
enduring social structures for long-term production activities.

Pulhin (1998, p. 5) went on to comment that:
…some CBFM projects in the Philippines would show that both the DENR field personnel
and NGO’s oftentimes regard the community as a homogenous grouping with similar
interest. There is little if any conscious effort exerted on the identification of the different
interest groups, including those whose source of livelihood are mainly dependent on the
local forest resources. This has contributed to the perpetuation and reproduction of inequity
in terms of access to forest benefits in favor of the local elite.

Many researchers and extension personnel who have studied development programs have
argued that decision-makers and extension providers need to understand the variety of
socio-economic circumstances and value systems in the community. They need to
understand how these differences affect peoples’ land management attitudes and behaviour,
and how the variations result in variations in the impacts of policies and programs across the
community (Chamala et al. 1980, Byron and Boutland 1987, Chamala 1987, Raintree 1987,
1991, Cernea 1992, Emtage 1995, Byron 1996, Van den Ban and Hawkins 1996, Bisson et
al. 1997, Howden et al. 1998, Landais 1998, Pulhin 1998, Emtage and Specht 1999, Guerin
1999, Fulton and Race 2000, Howden and Vanclay 2000 and Emtage et al. 2001).
One means to describe and interpret the diversity of households in the Philippines is to
construct a household typology. Typologies have been routinely used in social sciences to
classify, analyse and describe social phenomena. ‘Typology’ is defined in the Australian
Concise Oxford Dictionary as; ‘the study and interpretation of types’. A ‘type’ is defined as; ‘a
class of things or persons having common characteristics’. Central to a typology, therefore,
is the design and application of a classification scheme. In relation to rural sociology, a
typology is defined by Jary and Jary (1995, p. 532) as ‘Any classification conceptual
scheme. It may or may not be exhaustive within its’ empirical frame of reference. The role
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and utility of any typology is relative to the theoretical or practical perspective within which it
is situated’.
Typologies can help to target extension programs, communication strategies and strategic
plans for the development of natural resources and conservation planning at a local, regional
or national scale. Typologies can aid understanding of how programs will affect landholders
in differing social and economic circumstances, help to match the needs of natural resource
suppliers to processors, and assist in understanding potential natural resource industry
structures (Chamala et al. 1980, Byron and Boutland 1987, Raintree 1991, Kaine and Lee
1994, Emtage 1995, Rogers 1995, Van den Ban and Hawkins 1996, Howden et al. 1998,
Emtage and Specht 1998, Guerin 1999, Race 1999, Fulton and Race 2000, Howden and
Vanclay 2000, Perret and Kirsten 2000, Emtage et al. 2001, Busck 2002, Johnson 2002,
Boon et al. 2004). More recent applications of typologies have used them to assist the
analysis of business, climate and famine risks for small farmers (Bourgeois 1999, Valdivia
et al. 2000, Dorward 2002).
While the potential for using typologies in research to assist natural and rural development
and resource management programs was discussed widely in the 1980s and early 1990s,
the application and reporting of such studies in forestry research was rare until the mid
1990s. Classification schemes of varying degrees of complexity have been used from time to
time to analyse and describe diversity in agricultural enterprises and rural households in the
United States since the 1940s (Johnson 2002). Typologies of farms and farmers were
developed by the UNFAO at a variety of scales in the 1960s and 70s (Kostrowicki 1977).
Early applications of typologies in the study of farming systems in the 1980s in France
examined intensive production systems for to aid the diagnosis of deficiencies and
recommendation technical improvements (Landais 1998, Perret and Kirsten 2000). The
number of studies that are defining farmer and household typologies in respect to their
natural resource ownership, attitudes and practices has increased greatly over the past five
years, with studies now completed across Europe, North America, South America, Africa,
Asia and Australia (as reviewed by Emtage 2004).
A number of studies undertaken in developed countries have used typologies of landholders
based on their forest management objectives in an effort to understand the diversity of rural
households in relation to forestry (Emtage 1995, Specht and Emtage 1998, Emtage et al.
2001, Boon et al. 2004 and others). Typologies have been constructed of rural households in
developing countries, but all of these have been based on analysis of the households
farming systems (Belsky 1984, Bourgeois 1999, and Valdivia et al. 2000 for example) and, or
their livelihood strategies (for example Dorward 2002).
Typologies of rural households in developing countries have concentrated on describing the
diversity of livelihood strategies employed, mostly in reference to the control of farming land
and farming equipment which are the dominant factors of production in these study areas.
The main factors that differentiate between the types are the quantity and quality of income
producing resources controlled by the households, including the stage in the life cycle of the
household members (Perret and Kirsten 2000, Valdiva et al. 2000, Trebuil et al. 2002). In
particular, these studies differentiate between households of which the members are above
and below ‘productive’ age, the age that people can still undertake physically demanding
farm labour. Several of these studies stress the potential importance of off-farm income
sources to many household types, most often in the form of remittances to the household
from relatives who have moved to urban areas or other locations offering the potential for
employment.
In general, three types of households are defined by studies in developing countries. The
first is the poorest households of which the members have the least access to land and
farming equipment, tend to occupy the poorer quality land, and have less ability to access
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credit facilities to purchase seeds and fertilisers to undertake farming activities. The middle
ranking households have greater access to productive resources than the poorest
households, and may have some have family connections which send them remittances.
The wealthiest households described by these typologies tend to have the greatest access
to land, farming equipment and credit. They also tend to control the better quality land in
terms of slope and soil fertility, and may also receive a remittance that provides them with
capital to invest in their agricultural activities.
The studies that have generated landholder typologies in relation to forest management
have all been carried out in developed countries (Emtage and Specht 1998, Emtage et al.
2001, Boon et al. 2004, Jacobson 2004, Serbruyns et al. 2004). These studies have a
number of similarities in terms of the methods used to develop the typology and the
characteristics of the landholder groups they describe. The typologies have all been based
on analysis of the importance that the landholders place on various functions of their forest
areas, or the objectives they have for managing their forests. These objectives or functions
have typically included conservation or enhancement of the environmental, recreational and
aesthetic values of the forest, and economic production from forest areas through timber
production and, or, leasing the area for recreational activities.
There are many socioeconomic factors that have been reported to differentiate between
landholder types in all of these studies and numerous similarities in the characteristics of the
types. These factors again include the economic characteristics of the landholding, including
the size and productivity of the landholding, and the degree of dependence of the landholder
on the property for income. These factors also include social characteristics, including the
history of family ownership of a landholding, the family size and structure and time in lifecycle, and personal characteristics including the level of formal education of household
members. Landholders’ attitudes to land management issues, including the legitimate role of
governments and the relative importance of biodiversity conservation, are likewise similar
between the types described by different authors.
Some generalisations can be made about the relationship between socioeconomic
characteristics and the perceived importance of various potential functions for forests and
objectives for forest management. In general, those landholders in developed countries with
a low level of dependence on their landholding for income also have relatively high levels of
formal education, and relatively small parcels of land. They tend to be located nearer to
urban areas than other types, have a relatively short history of rural land management, and
place the greatest importance on managing the forest for ‘consumptive’ (aesthetic,
recreation, and biodiversity) values as opposed to ‘productive’ values (including timber
harvesting) and a high proportion of their land is under forest. The other extreme is the
landholders with large properties, who have relatively low levels of formal education, own
land inherited from their parents, and have a strong orientation to the management of their
land for ‘productive’ purposes relative to ‘consumptive’ uses. Between these extremes are a
number of groups which tend to have more varied or mixed objectives for their forest
management, and are more variable in terms of their socioeconomic characteristics.
In that typologies relating to forest management were all carried out in ‘developed’ countries,
and given the differences between the socioeconomic characteristics and cultural values of
developed and developing countries, it is unlikely that similar forest management objectives
and similar types would be found in developing countries such as the Philippines. It was
important, therefore, that the perceptions of the community members involved in the
research were adequately considered prior to the design of any questionnaire used to gather
data for the construction of a typology. This is particularly true where there is a lack of
previous research into the objectives of landholders for their forest management in an area.
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The study reported in this paper was the first time that a typology of rural households has
been constructed in a developing country using households’ objectives for forestry and their
perceived constraints to forestry as the classifying criteria. In the following section of the
paper the methodology used to create the household typology is presented. The next section
of the paper presents a description of each of the household types in terms of the attitudes
used to define the types and their socioeconomic characteristics. The final sections of the
paper are a discussion of the prospects for forestry development by the various groups.

RESEARCH METHOD
The methodology employed for the study of small scale forestry development in Leyte
province used a combination of qualitative and quantitative techniques to generate and
analyse data about the livelihood practices of households, their attitudes to forestry activities
and community organisations, and their present and intended tree management behaviour
(Emtage 2004). During the study an extensive literature review was also carried out. This
review examined:
•
•
•

previous studies of and theories about social and economic factors affecting small
scale and community forestry programs in the Philippines,
the development of typologies to assist natural resource management world-wide,
and,
the social and political history of the Philippines.

Survey of Rural Households Forestry Attitudes and Practices in Leyte Province
Primary data collection activities included community meetings, two series of focus group
discussions, and structured interviews of 50 households from each of the four rural
communities participating in the study. The field work was conducted in 2002 and 2003. Data
collected during the household interviews included detailed information about the
demographic characteristics of the household members, their sources of livelihood, in
particular their farming activities, their attitudes to various potential reasons for and
constraints to tree planting and management on the land they currently manage, their use of
resources from public forest land, and their present and intended tree planting and
management activities on land they manage.
The questionnaires were developed in English by the author and then translated into the two
main dialects spoken on Leyte Island by the team of ten enumerators employed to carry out
the interviews. The survey instrument was tested in a rural community that was not a part of
the final sample. The enumerators on the project worked in pairs, each of which consisted of
one male and one female partner, one with undergraduate qualifications in agriculture or
sociology, the other with forestry qualifications. Each interview took approximately half a day
including the time taken to establish a rapport with the family and was carried out
predominantly with the head of the household but often the rest of the family were in
attendance as well. The enumerator teams spent a week staying in each community which
further helped to build effective communications. Following some initial miscommunication
as to the purpose of the survey in the first community that was surveyed, local guides were
employed to assist in explaining the nature of the research and introducing the survey team
to respondents (see Cedamon and Emtage (2005) for more details about the survey
methodology).
Data Analysis Method
The responses to the household surveys have been analysed using series of univariate
statistical tests to assess the relationships between social and economic factors and tree
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planting and management attitudes and behaviour (Figure 1). The SPSS software package
(version 10) was used for all the analyses in the study. Following these analyses, cluster
analysis techniques were used to define a typology, grouping together those respondents
with similar attitudes to forestry development. Both hierarchical and K-means cluster
analysis techniques were used in turn, with hierarchical techniques used to identify the
primary divisions in the sample and create the seed points for the subsequent K-means (Hair
et al. 1995).

Data entry
Examine the frequencies of
each variable for errors

Calculate
means for
Likert scale
variables

Calculate
frequencies
for nominal
variables

Categorise
responses to
open-ended
questions

Calculate
means and
ranges for
continuous
variables

Recategorise
nominal data
Factor analysis
of related sets of
variables to
create scales

Transform
variables where
necessary

Cluster

Chi-squared
analyses between
nominal variables

analysis
Examine correlations
between continuous
variables
One-way ANOVAs
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Figure 1. Summary of the data analysis methodology used for the household survey data
The cluster analyses were used to classify households into five groups or types according to
their ratings of importance for various tree management objectives and various potential
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constraints to tree management. The typology of households was created when the socioeconomic characteristics of the five types were compared, again using uni- and multivariate
statistical tests, to ascertain relationships between the variations in the attitudes, behaviour
and the socio-economic circumstances of households within the communities. The resulting
profiles of the socio-economic and attitudinal characteristics of the various types of
households were used to predict variations in households’ responses to various potential
tree management incentives and community development options.
Validation of Findings through Focus Group Discussion
Once the data had been analysed, a series of reports which summarised the findings from
the initial FGDs and household surveys were prepared for each of the four communities
involved in the research. These reports were presented orally and in written form to each of
the communities during a second round of validation FGDs. Finally, a workshop was held at
Leyte State University to discuss the policy implications of the research. The workshop
included participants from each of the communities involved, together with representatives
from the Local Government Units, and the national government agencies associated with
land management (including the Departments of Environment and Natural Resources
(DENR) and the Department of Agrarian Reform (DAR)) (Emtage 2004).

THE TYPOLOGY OF HOUSEHOLDS IN LEYTE PROVINCE
The ratings for scales measuring the importance of reasons for and constraints to tree
management were used as the criteria for the classification of households in the typology.
The ratings of importance for various constraints show the greatest variation between the
groups defined by the cluster analyses, as presented in Table 1. The ratings range from
those of Cluster Group 1, who place the lowest importance on all scales relating to
constraints and high importance on scales of various reasons for tree planting and
management, to those of Cluster Group 4 who have the highest ratings for every scale.
Table 1. Final mean scores for scales of reasons for and constraints to tree management of
groups defined by K-means cluster analysis
Scale of attitude to tree management
1
1.18
1.63
1.35
1.40
4.17
4.65

Constraint to managing - tree protection
Constraint to managing – planting support
Constraint to managing - commercial viability
Constraint to managing – tenure and space
Reason for managing - immediate
Reason for managing - long term

Cluster Group
2
3
4
2.37 1.76 3.95
3.65 1.86 4.02
2.35 2.01 3.88
2.11 3.97 4.49
4.39 4.14 4.46
4.67 4.49 4.69

5
1.69
2.83
3.21
2.26
2.70
3.62

Note: Sores indicate average ratings of importance for the items included in each scale. Scores for
each item range from 1 = not important, 5 = very important.

In the following section the socioeconomic characteristics of each of the cluster groups are
described in turn, and the groups are named to reflect the characteristics that best describe
their situation in relation to tree management. The socio-economic characteristics of the
groups are summarised in Tables 2 to 4 in the following sections.
Characteristics of Cluster Group 1 – the ‘confident farmers’
Cluster group 1 households have the highest percentage of members that own at least some
of the land that they are farming at 72%, tend to grow a relatively high proportion of their own
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food (Table 2), and have relatively large farming areas to manage (Table 3). However, they
are also cash poor, with almost 75% below the official poverty line, as defined by the
Philippines National Statistics Coordination Board (NSCB 2003). A high percentage of their
houses are made of light materials, and the land they do manage is, on average, furthest
from their houses of all the cluster groups.
Households in Cluster Group 1 have the greatest interest in developing commercial tree
farming. They rated all of the potential constraints to tree planting and management very
lowly and all reasons for planting and managing trees highly. Over 60% of these households
have been, or still are members of a community organisation, and more than 40% have
participated in community forestry programs, so they do not appear to be marginalised from
the community. Their low level of attendance in agricultural training activities together with
the low ratings of importance they place on potential constraints to tree planting and
management suggests that they are confident in their own abilities in regards to farming,
hence their name ‘confident farmers’.
Table 2. Profile of cluster groups’ socioeconomic characteristics and tree planting and
management behaviour
Percent of households in each cluster
group
1 (%)
2 (%) 3 (%) 4 (%) 5 (%)
74
64
53
75
51
72
60
53
40
60
24
22
40
16
67
63
88
71
85
60
37
12
29
15
40
54
32
27
51
34
37
36
29
34
46
9
32
44
15
20
79
88
69
63
88
77
72
44
46
74
42
42
35
27
57
19
29
17
5
21
61
56
52
32
66
12
36
20
32
29
19
8
23
18
74
40
16
30
27
80

Variable
Households below poverty line
If own some of the land they farm
Households having a land lease contract
Food self sufficiency of 0 - 50%
Food self sufficiency of 51 - 100%
House construction of light materialsa
House construction of mixed materials
House construction of concrete
Intend to plant trees in the future
Interested in commercial tree farming
If participated in community forestry project
If know how to register trees
Have belonged to a community organisation
If attended agricultural training
If use resources from public lands
If use resources from public lands in the past
a

Household construction of light material refers to households whose houses are primarily made from
bamboo, palm and grass thatching; ‘mixed’ materials includes some wood and concrete as well as
light materials; while ‘concrete’ refers to those households whose house walls are primarily
constructed from concrete

Characteristics of Cluster Group 2 – ‘doubtful farmers’
Households that are members of Cluster Group 2 have, on average, the largest areas of
land for farming and second largest cash incomes of all the groups. However, the variation
within the group in these characteristics is large, as indicated by their variance, and the
ANOVA test for differences in land size are not significant at the 95% confidence level. Only
12% of households in this cluster group grow more than 50% of their total food
requirements. Nearly 90% of households in this cluster group report that they intend to plant
some trees in the future. This group has been termed the ‘doubtful farmers’ because they
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rate reasons for managing trees highly, but also appear to be highly concerned about the
lack of support for tree planting and management relative to other constraints to tree farming
(Table 1). They have the lowest reported level of use of materials from public land of all the
groups in the past or presently, possibly indicating that they lack experience in forestry
activities, and yet nearly 30% of these households know how to register their trees with the
DENR. Approximately 45% of these households are located in only one of the communities
surveyed (Table 4).
Table 3. Mean values of various socioeconomic characteristics of the cluster groups
Variable

Group number

N

Meana

Household gross
yearly cash

1
2
3
4
5
All respondents
1
2
3
4
5
All respondents
1
2
3
4
5
All respondents
1
2
3
4
5
All respondents
1
2
3
4
5
All respondents

43
25
45
47
35
195
42
25
45
47
35
194
43
25
44
46
34
192
43
25
45
47
35
195
43
25
43
44
33
188

45,495
62,582
69,171
33,199
54,803
51,856
44
46
34
54
34
43
2,223
4,020
6,707
2,068
12,971
5,351
3.23
3.53
2.27
2.00
2.40
2.60
2.50
1.42
1.37
0.92
2.27
1.69

(PhP)

Proportion of
income from
farming (%)

Remittance
per year (PhP)

Area of land
managed by the
household
(ha)

Average distance
farm plots (km)

a

Standard
deviation
42,330.0
65,193.7
80,612.6
24,503.3
43,644.5
55,163.6
0.34
0.36
0.33
0.36
0.29
0.34
5034.9
10504.4
16049.8
4680.1
25334.7
14466.4
3.777
6.009
2.417
1.946
2.130
3.300
4.37
1.27
1.52
1.00
3.04
2.68

Coefficient of
variation
93
104
117
74
80
106
77
78
97
67
85
79
226
261
239
226
195
270
113
173
106
97
89
127
175
89
111
109
134
159

Ph P is the Philippine Peso, with US$1 approximately 50 Ph P.

Characteristics of Cluster Group 3 – ‘well-off households’
Households who are members of Cluster Group 3 are termed ‘well-off households’ because
they have relatively low proportion of households below the poverty line, but again there is a
large degree of variation in income levels between households within this group. These
households have a relatively low level of interest in commercial tree farming and have the
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second lowest proportion of members that report they will plant trees in the future. Only half
the households in this group own some of the land they use for farming. Their ratings of
importance for the ‘tenure and space issues’ as a constraint to tree planting and
management is almost twice as large as their ratings of importance for other constraints.
This may be because although 40% reported having formal lease contracts on land they do
not own, only 53% of these households own some of the land they farm, despite the
relatively large size of land they manage. They are the least reliant on farming for their
income and would appear to be more interested in expanding their non-farming activities
rather than concentrating their capital in their farming activities, as evidenced by the fact that
they have the highest proportion of households with concrete housing. Despite their
relatively high level of economic resources less than half the households in this group are
interested in commercial tree farming and they have the second lowest proportion of
members that intend to plant trees in the future.
Table 4. Percentage of each cluster group in the various communities
Cluster
group
1
2
3
4
5
Total (%)

C
(%)
33
16
31
19
29
26.2

Community
P
R
(%)
(%)
12
21
12
44
31
13
51
19
14
31
26.2
23.6

T
(%)
35
28
24
11
26
24.1

Total
(%)
100
100
100
100
100
100

Characteristics of Cluster Group 4 – ‘disadvantaged households’
Cluster Group 4 households appear to be the most disadvantaged overall. Members have
the lowest gross annual income, in part because they receive the least amount in
remittances from outside the household, plus they have the greatest reliance on income from
farming despite managing the smallest land size for farming of all the groups (Table 4).
Cluster Group 4 have the highest proportion of members below the poverty threshold, are
the least likely to have a formal lease contract on land they manage, have a high proportion
of members with houses constructed of light materials, grow little of their own food, and have
the lowest proportion of members that own at least some part of the land they use for
farming (Table 2). Cluster Group 4 households have the lowest proportion of membership of
community organisations and have the least interest in future tree planting or commercial
tree farming. Over 50% of this group reside in one of the four communities that were
surveyed (Table 4). Members of this group gave the highest ratings of importance to all
scales of reasons for and constraints to tree management. They are particularly concerned
with ‘space and tenure issues’ as constraints to tree planting and management, and also
gave high ratings of importance to tree protection issues relative to other groups (Table 1).
Characteristics of Cluster Group 5 – ‘experienced foresters’
The households in Cluster Group 5 stand out for their relatively low dependence on farming
for their cash income as well as a number of other reasons. The households in this group
receive the highest amount of income from remittances, have the highest level of
participation in community forestry programs and community organisations, have the
greatest proportion of members with formal lease contracts, and the greatest proportion of
members who grow more than 50% of their food needs. Nearly 90% of these households
report that they intend to plant trees in the future and 75% express interest in developing
commercial tree farms, and yet the households in this group rated the importance of all
reasons for planting and managing trees lower than members of other groups, particularly
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the ‘immediate’ reasons for planting and managing trees. They also rated the constraints to
planting relatively lowly, however, with the most important constraint for this group being
‘financial viability issues’, referring principally to the time taken for trees to mature, and
‘support issues’ (Table 1).
The most dramatic difference between this group and the others is in terms of the percent of
members that reported using materials from public land in the past and in the present (Table
2). Eighty percent of these households reported that they used materials from public lands in
the past, twice that of the next highest group. Furthermore, while the percentage of
households continuing to use materials from public land has dropped dramatically for all but
‘well-off’ households, the percentage of households continuing to use materials from public
lands in Cluster Group 5 has only fallen to seventy four percent. This percentage remains
more than three times higher than the proportion of any other group continuing to use
materials from public lands (Table 2). The high use of public land materials implies that
households in this group are experienced in forestry activities and want to use this
experience to expand tree planting and management activities on their own land.

DIFFERENCES IN TREE MANAGEMENT BEHAVIOUR BETWEEN HOUSEHOLD
TYPES
Differences were found between the households in the various cluster groups in terms of the
types of trees they presently manage on their farms (chi-square, p = 0.003, Tables 5 and 6).
The variation between the groups in terms of the characteristics of the trees they are
growing are consistent with the socioeconomic differences between them, and are
consistent with the differences in the ratings of importance given to the various scales for
various reasons for and constraints to tree planting and management that were described in
the preceding section. It is expected that poor households will have a higher preference for
growing species which provide a faster return in benefits due to their need for cash, lack of
land and their insecure tenure. For example, ‘disadvantaged households’ are more likely to
be growing non-premium timber tree species than would be expected if all the groups were
equal in terms of the types of tree species they presently manage. The relatively high use of
non-premium tree species and low use of premium tree species by households in
‘disadvantaged households’ is thus consistent with their socioeconomic characteristics, given
their rate of poverty, lack of land ownership, and high concerns about many issues as
constraints to tree planting and management.
Table 5. Number of species of trees various types presently grown by cluster groups
Tree type classification
Timber, premium
Timber, non-premium
Fruit trees
Total

Confident
farmers
126
36
74
236

Doubtful
farmers
73
31
49
153

Well-off
Disadvantaged Experienced
households households
foresters
95
93
80
39
67
53
57
86
44
191
246
177

Table 6. Difference between observed and expected number of species of trees various
types presently grown by cluster groups
Tree type classification
Timber, premium
Timber, non-premium
Fruit trees

Confident
farmers
16.1
-17.2
1.1

Doubtful
farmers
1.8
-3.5
1.7

73

Well-off
households
6.1
-4.0
-2.0

Disadvantaged
households
-21.5
11.6
10.0

Experienced
foresters
-2.4
13.1
-10.7
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The enthusiasm of the ‘confident farmers’ households for tree planting and management,
their lack of concern about constraints, and their relatively high level of ownership of land
they farm, is consistent with the timber qualities of the species they grow and time taken for
premium tree species to mature. The fact that a relatively high percentage of the households
in ‘confident farmers’ are also below the poverty threshold is interesting and helps to
demonstrate that attitudinal factors and socioeconomic factors other than household cash
resources have relationships with the tree management behaviour of a household.
Having considered the characteristics of the various household types, the next step is to use
this understanding to predict the likely future behaviour of the households and their reactions
to various forestry development activities. In the following section the activities and policies
that are likely to encourage different types of household to adopt or expand their forestry
activity are considered.
Groups that do intend to develop their forestry activities
The groups of households that do have high levels of interest in commercial tree farming are
the ‘confident farmers’, the ‘doubtful farmers’ and the ‘experienced foresters’. The ‘confident
farmers’ rated the importance of all constraints to tree planting and management lower than
the other four groups. Nearly 75% of the households in the ‘confident farmers’ group have
cash incomes that are below the poverty threshold, the same proportion as in the
‘disadvantaged households’. It is also true that more than 50% of houses belonging to
members of this cluster group are constructed with light materials, and yet group members’
greater levels of land ownership, capacity to produce a greater proportion of their own food
requirements and lack of concern about the constraints to tree planting and management
contribute to this group having the greatest interest in commercial tree farming. Unlike
members of the ‘well-off households’ group, members of the ‘confident farmers’ group
appear to see the development of their farming activities as a means to improve their
livelihood. They also tend to manage land that is further away from their dwellings, and may
see tree farming as a way of using these farming plots productively, thereby marking their
ownership of the land, while at the same time reducing the labour requirements for their
annual crop production. It is likely that the members of this group would be the most
responsive to the provision of basic forestry development assistance such as the supply of
seedlings.
The ‘doubtful farmers’ households have been so named because their main concern with
developing tree management activities is the lack of support by government and nongovernment development agencies for these activities, and in particular the need for
knowledge about silvicultural practices. They are less experienced in forestry, with the lowest
proportion of households of all the cluster groups who used materials from public land in the
past or do so at present. The lack of confidence of the ‘doubtful farmers’ in land
management activities is highlighted by the fact that households in this group produce the
lowest proportion of their own food requirements of any of the groups, and have the highest
percentage of members that have attended agricultural training programs in the past.
Members of this group have the greatest knowledge about how to register trees and they
would be likely to respond to the development of robust silvicultural systems and the
provision of training about tree planting and management by increasing forestry activity on
the land they manage.
The final group with a high level of interest in developing commercial tree farming is the
‘experienced foresters’. Members of this group have the greatest amount of experience with
using resources (i.e. timber) from public land and many continue to do so now. They also
have the highest proportion of members that have participated in community forestry
programs. It appears that most households in this group are accustomed to using forestry
activities to support their livelihoods and would undertake forestry development on their own
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land if they viewed such activities as commercially viable. They are the only group that rated
the items in the scale ‘commercial viability issues’ higher than other potential constraints to
tree management. The time taken for trees to reach harvest age, difficulties in marketing
timber, problems with policies relating to forestry and lack of labour to manage tree
plantations are the most important constraints to commercial tree farming for households in
this group.
It is difficult for tree plantations to compete financially with the harvesting of trees from native
forests due to the absence of establishment costs of native forestry and the relatively high
availability of timber resources compared to the time taken for tree plantations to reach
harvest age. Households in the ‘experienced foresters’ group presently manage more nonpremium species than premium species, i.e. they manage those species that reach harvest
age earliest and are easiest to distinguish as not coming from native forests. It could also be
that they tend to grow a higher than expected proportion of non-premium species because
they continue to access their premium species timber requirements available from public
land. The households in this group grow the highest proportion of their own food
requirements, and have relatively high cash incomes plus low reliance on farming for their
income. With their experience in both farming and forestry, high interest in forestry activities,
and relatively high incomes, they would be likely to respond most strongly to the
development of accessible markets for timber products.
Groups not intending to develop their forestry activities
More than half the members of the ‘disadvantaged households’, and also the ‘well-off
households’, have no interest in commercial tree farming. While the groups share a lower
than average interest in tree farming, they differ from each other in respect to their cash
income levels and their reliance on farming for income. Where the ‘disadvantaged
households’ have the lowest cash income and highest reliance on farming to produce cash
income of any of the groups, the ‘well-off households’ have relatively high cash incomes and
low reliance on farming for income.
The ‘disadvantaged households’ are concerned about all the potential constraints to tree
planting and management and would appear to require the highest levels of assistance in
terms of greater access to land, tenure security, livelihood support and management advice,
if they are to be able to engage in forestry activities.
In the case of the ‘well-off households’, they appear to be in a stronger financial position to
cover the initial investment required to develop forestry, but the majority are not eager to do
so. Their primary concern is ‘tenure and space’ issues, with other constraints to tree planting
and management given low importance ratings. With these ‘well-off’ households primarily
relying on non-farm income for their livelihood, and having land ownership levels below
those of other groups (with the exception of the ‘disadvantaged households’), it is possible
that they want to concentrate their resources on developing their off-farm livelihood activities,
and that they are unwilling to reduce their current food production. These households have
partly overcome the financial limitations of relying on farm products to support their
livelihoods, but appreciate the need for a diversity of livelihood sources in risk management.
In other words they may view the maintenance of their food production as a way of reducing
the risks they face in sustaining their livelihood from off-farm sources.

CONCLUSION
Despite the high level of interest in forestry development of smallholders in Leyte Province
only a small proportion of households are actively growing trees for commercial reasons at
present. The reasons for this are varied, including high incidence and depth of poverty faced
by rural households in the province, uncertainties surrounding the institutional environment
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for forestry, and a lack of history of plantation development and consequent lack of forest
management skills in many households. While the recent revisions to the policies guiding the
CBFMP do address a number of critical issues identified as constraining forestry
development by reviewers of the program, it remains to be seen if these changes will work in
practice. Will the program be adequately financed, and will the changes in the way that
smallholders are supported and managed lead to improved livelihoods for smallholders as
well as reverse the on-going deforestation that has resulted in severe environmental
degradation, economic losses and catastrophic floods and landslides?
The typology presented in this paper goes some way to addressing the need expressed by
those interested in smallholder forestry development to develop better understanding of the
diversity of households in communities in terms of their socio-economic circumstances and
values. The typology is based on households’ attitudes to forestry development and reveals
that there are identifiable relationships between these attitudes and households’ socioeconomic characteristics, although these are not always as expected. The typology allows
the household diversity to be interpreted such that the effects of various potential
development activities on different types of households can be anticipated. Combining
attitudinal data with socio-economic data clearly offers benefits for this interpretation as the
relationships between the socio-economic characteristics of the household and their present
and intended behaviour are complex and mediated by attitudes.
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IMPEDIMENTS TO MICROFINANCING OF
SMALLHOLDER FORESTRY ON LEYTE
ISLAND, THE PHILIPPINES
Dennis P. Peque
This paper discusses the status, impediments and prospects for microfinancing of
smallholder forestry on Leyte Island, the Philippines. Surveys were conducted to determine
the availability of microfinancing as well as the interest of landholders and finance providers
on microfinancing. Representatives from the Department of Environment and Natural
Resources (DENR) and Department of Agriculture (DA) were also interviewed with regard to
their views regarding the prospects of microfinancing. The study was designed to provide
information to support policy-makers and planners in devising incentive packages for
smallholder forestry. It was found that there is limited microfinancing available for forestry on
Leyte Island. The arrangement is generally for projects of DENR whereby participants are
given financial support to develop a particular area or carry out a particular forestry activity.
The majority of the respondents who established their own tree farms did not receive any
external support from the government or any other private donors. A few, however, benefited
from the seedlings distributed free by DENR and DA. On the other hand, 53% of the
respondents signified interest in microfinancing for forestry if ever it becomes available
subject to the acceptability of the arrangement. Mostly, they belong to the low income
bracket. According to banks, they make loans available to any borrower regardless of the
intended use of the money as long as borrowers provide collateral or a guarantor.

INTRODUCTION
In the last 20 years, the Philippine government through the Department of Environment and
Natural Resources initiated bold moves to raise forest plantations and promote tree growing
in the countryside. This was made possible through the National Forestation Program (NFP)
in the mid-80s. The Asian Development Bank and World Bank funded most of these
programs through loans and grants. Apparently, it was a response to the crises the country
had experienced in the forestry sector such as the monotonic decline of the Philippines’
important resources and the shortages of forest goods and services. In addition, efforts to
raise forest plantations were undertaken to meet the growing demand for timber, fuel and
other forest products while restoring the balance in degraded watersheds.
The adoption of tree farming technology has already spread across a number of areas on
Leyte Island. It is apparent, however, that plantings have only been carried out on a small
scale level. This is because most farmers lack resources, especially finances. It is clear that
income status of smallholders had unfavourably influenced tree farming operations
especially in purchasing planting materials and payment for labour for the establishment and
maintenance of tree plantations. While smallholder farmers recognise the significant role that
forest plays, they are more apt to respond to their immediate basic daily needs for food
rather than placing priority on environmental concerns such as tree planting.
In the Philippines, the agricultural sector has developed appropriate mechanisms for the
delivery of credit for crop production to farmers. Bank officers are experienced in processing
such credit, but the same is not true for tree growing (FAO 1993). This is because tree
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growing is a relatively long-term venture, with relatively low profitability and substantial risk
(Harrison et al. 2004). Due to these features, credit policies that govern forestry and tree
growing could differ from those adopted for crop production. In order to promote tree growing
by small-scale farmers, it is essential to devise a package of incentives in which forestry
microfinancing plays a crucial role.
There had been past experiences in extending microfinance for forestry in some parts of the
Philippines, particularly in Mindanao, but the arrangement has never been replicated in
Leyte. The situation in Mindanao may be different but lessons from such experiences can be
drawn and can be used as basis for developing policies for forestry in Leyte.
The objectives of the research reported here have been to examine the status and prospects
to microfinancing smallholder forestry on Leyte Island, and to present and analyse the
various impediments and interest of tree farmers in microfinancing. To examine these
aspects, survey data were collected from smallholders, bankers and government agencies.
The next section describes the research method. Some characteristics of the study areas
are then presented, followed by findings of the surveys. Finally, conclusions are drawn for
forest policy on Leyte Island.
TYPES AND SOURCES OF FINANCE AVAILABLE TO LEYTE SMALLHOLDERS
Credit sources by smallholders include banks in the nearby town and the non-institutional
credit including middlemen, friends, store patronised, private lenders and landlords
(Duquiatan 1981). Most farmers prefer to borrow from non-institutional sources because
credit is immediately obtainable with less or no paperwork. The arrangement for repayments
varies, such as cash to commodity and interest payment (Canciller 1995).
Smallholders have limited access to institutional sources of credit. According to Armenia
(1995), credit institutions are biased towards borrowers who have higher incomes and
capacity to pay. In fact, banks require collateral and/or guarantor before credit is allowed.
According to Groetschel et al. (2001) families in Leyte rarely receive loans from banks or
credit cooperatives, because they would have to offer collateral or have a large amount of
savings and security. Farmers are also discouraged from availing of institutional credit
because of limited educational attainment, slow release of funds and less exposure to
paperwork and banking procedures (Mecina 1980). Venn et al. (2000) also observed that
limited knowledge about accounting, financial analysis and banking procedures inhibits the
access of smallholders to credit.
The availability of microfinance for smallholder does not guarantee uptake by smallholders.
Arnold (1997) observed that one third of farmers participating in the modified social forestry
program of PICOP in 1981 took out a loan because they planted only small areas or had no
need of a loan because establishment could be covered by farmers’ own labour and the
market provided by PICOP was considered by them as already a sufficient incentive. Arnold
further cited that the land, used as collateral in the financing arrangement constrained some
farmers from participation.
Laran (1997) found that farmers in Leyte and Southern Leyte were motivated to grow
bagalunga (Melia dubia) by price stimulus, current values and value expectations from the
trees they grow. According to Landell-Mills (1999) the emergence of new markets for
products associated with improved management causes leverage in private investment in
forestry. On the other hand, Magacale-Macandog et al. (1998) reported that tree farmers in
Claveria, Misamis Oriental, Philippines, borrow money from private traders and use young
trees as their collateral, and when the loan reaches maturity, the tree is cut and sold to pay
the debt.
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RESEARCH METHODOLOGY
Survey data were collected from the two provinces of Leyte and Southern Leyte. Southern
Leyte has 18 municipalities; the capital is Maasin City. Leyte Province in the north of the
island comprises 43 municipalities, and has two major cities, namely Tacloban (the capital)
and Ormoc City. Survey data were collected from three types of respondents, namely tree
farmers, bankers and officers of government agencies (the Department of Environment and
Natural Resources DENR and the Department of Agriculture DA).
Ninety tree farmers were selected for personal interviews from a list of registered tree farms
from three administrative jurisdictions of the Community and Environment and Natural
Resources Offices (CENRO) of the DENR, over two provinces and five municipalities (Table
1). Thirty registered tree farmers1 were selected randomly from each CENRO list. In CENRO
Albuera, since there were less than 30 registered tree farms, additional (non-registered) tree
growers were identified and added to the sampling frame.
Table 1. Provinces and municipalities for the tree farmer sample
CENR Office
CENRO Maasin
CENRO Tacloban
CENRO Albuera

Province
Southern Leyte
Leyte
Leyte

Municipalities
Maasin, Macrohon
Babatngon
Merida

Ten bankers were selected purposively representing rural, commercial and governmentowned banks, and were interviewed to determine whether they make loans available for tree
farming purposes. This include First Interstate Bank, Metro Bank, Development Bank of the
Philippines, Allied Bank, Philippine National Bank, Landbank of the Philippines, Rural Bank
of Albuera, Rural Bank of Maasin, Green Bank of Caraga, and Southern Leyte Cooperative
Bank. Representatives of the DENR were interviewed concerning the assistance they
provide to tree farmers, particularly credit assistance. Their opinion was deemed necessary
to strengthen the information gathered from the tree farmers. The questionnaires developed
for the three surveys are provided as Appendices A, B and C.
A workshop was conducted, attended by respondents of the three groups, to validate the
information gathered from interviews and to discuss issues related to microfinancing for
forestry.

CHARACTERISTICS OF THE SURVEY MUNICIPALITIES
Maasin municipality has a land area of 11,573 ha and is devoted to agricultural crops
including coconuts, abaca, rice, corn, cacao, legumes and vegetables. Smallholder tree
planting in the area has been influenced by many forestry projects implemented by DENR in
the past, including contract reforestation, Forest Land Management Agreement and
Community-Based Forest Management (CBFM).2 CENRO and PENRO offices of DENR are
located in this municipality.
The municipality of Macrohon has a land area of 12,640 ha, and is predominantly
agricultural. Many of the residents are farmers and fishermen. Engagement of people in
1

Tree growers register with the DENR so as to be able to obtain harvest approval, and be able to sell
timber.
2
Almost all forestry assistance programs have now been subsumed under the CBFM program, which
was commenced in 1995, and which provides assistance to both common property and individual
farm plantings.
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private tree planting was influenced by the proximity of Macrohon to Maasin and the various
reforestation projects implemented in the area.
Tacloban is the centre of trade and commerce of Leyte. The provincial and regional offices
of DENR are located in Tacloban, which has led to strong support for forestry. Forestry
projects implemented in this area include reforestation, CBFM, private tree farms and
industrial tree plantations, most of which are located within a few kilometres of the city. The
total land area of Tacloban is 20,172 ha.
The municipality of Babatngon has an area of 13,870 ha, of which 50.4% is classified as
agricultural land. People in the area have a high livelihood dependence on farming and
fishing. Being near to Tacloban, some of the pilot projects of DENR are located in
Babatngon.
The municipality of Merida with a total area 11,108 ha, is classified as a medium town in the
hierarchy of settlements of the province of Leyte. The main sources of income are farming
and fishing. Smallholder tree plantings in Merida may be influenced by the conversion of
sugarcane plantations to tree farms. Rehabilitation activities and tree planting in one of
Merida’s watersheds were undertaken by DENR and Local Government Unit
(Comprehensive Land-Use Plan of Merida Leyte (2001-2010).

FINDINGS FROM THE SMALLHOLDER SURVEY
The farm survey revealed that farmers received limited support from the government. Only
28% of the respondents obtained planting materials (mostly seedlings rather than seeds)
from DENR or, in three cases, from the DA (Table 2). Generally, these were the tree farmers
with greater access to information on the government’s programs, especially those involved
in DENRs projects. It is also interesting to note that three respondents reported that they
received financial assistance from the government both for tree farm establishment and
maintenance. What is not clear here is the type of land where these trees were planted. It is
a common observation in rural areas in the Philippines, particularly on the island of Leyte,
that possession and occupancy becomes a basis of land ownership by rural people. A good
example is the kaingin farms within public lands which, from the point of view of the
cultivators, are owned by them despite of the absence of legal documents. Therefore, the
farmers’ claim may be true if the parcels of land planted with trees are within timberland and
the area is covered by a DENR project. Most of the trees grown by farmers were exotic
species including mahogany, gmelina, ipil-ipil and few native species particularly narra and
molave.
Table 2. Sources of finance of current tree farm activities
Source
Self
Government
Self and
government
Land owner
Total

Planting materials
Frequency
%
53
58.4
25
28.1
11
12.4
1
90

Establishment
Frequency
%
85
94.4
2
2.2
1
1.1
2
90

100.0
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2.2
100.0

Maintenance
Frequency
%
86
95.6
2
2.2
1
1.1
1
90

1.1
100.0
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Intention to Grow Trees and Sources of Finance
With the 70 farmers who expressed interest to grow more trees in the future, 81% reported
that they would be using their own money in financing future tree growing activities (Table 3).
Twelve percent of the respondents also identified the government as the source of finances.
This indicates the need for microfinancing smallholder forestry. Respondents explained that
they will be happy to receive any form of assistance even the planting materials only to help
them lessen the cost of establishing a tree farm.
Table 3. Farmers’ intention to grow trees in the future and anticipated sources of finance for
future tree growing
Source of finance
Self
Government
Self and government
Total

Relative frequency
81.2
11.6
7.2
100.0

Interest in Microfinancing for Smallholder Forestry
Farmers were asked if they would take microfinance for forestry when it is available. Fifty
three percent of the respondents expressed that they would obtain loans subject to payment
scheme (Table 4). Cross tabulation indicates that majority of those who were interested in
microfinancing belonged to the lower income bracket (Table 5).
Table 4. Farmers’ interest in taking microfinance for forestry
Decision
Yes
No
Undecided
Total

Relative frequency
53.4
38.6
8.0
100.0

Table 5. Respondents’ gross income per year and interest in microfinancing
Income class (pesos)
Less than 20,000
21,000 - 40,000
41,000 - 60,000
61,000 - 80,000
81,000 - 100,000
101,000 - 120,000
121,000 - 140,000
141,000 - 160,000
161,000 - 180,000
181,000 - 200,000
Above 200,000
Total

Interest in available microfinancing
Yes
7
21
3
1
7
1
1
1
1
5
48

No
5
10
4
4
2
3
3
2
1
1
35
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Undecided
2
2
1
2

7

Total
14
33
8
7
9
4
3
3
1
2
6
90
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Knowledge of Using Tree Farms as Collateral in Accessing Credit
In the recent past there have been reports that tree farms can be used as collateral in
accessing credit from banks. When tree farmers were asked if they had any idea or
information about such scheme, the majority (53%) reported that they did not have any idea
of using trees in accessing loans from banks. All other farmers who claimed that they have
an idea of such arrangements reported that they have not yet experienced borrowing money
from banks. They could not even mention names of successful borrowers except to use
anecdotal reports as a basis of their claim.

FINDINGS FROM INTERVIEWS OF BANKERS
Most banks in Leyte provide credit to small landholders. Results of the study however
indicate that none of the banks have provided financial support for forestry. While two of the
10 banks interviewed revealed that they accept tree farms as collateral in providing credit,
they explained that they have to first secure their money by looking at the conditions of the
trees and the potential market of the product. It is clear that banks are willing to provide
credit for smallholder forestry provided there is acceptable collateral.
While banks are required by law to provide part of their loan portfolio for agricultural
production loans which may include tree farming, they shy away from such loans because of
their past experience with an agricultural production program such as Masagana 99 wherein
most loans were not fully paid3. Similarly, government-controlled banks like the Landbank of
the Philippines are mandated to serve the agricultural sector but apparently, forestry is
outside of their loan portfolio because of re-channeling of their funds to commercial purposes
(Sumaylo 2003 pers. com.). For this reason banks give higher priority to financial services
wherein there is a greater assurance of repayments by borrowers.
From the bankers’ point of view, investing on tree plantation is risky primarily because of the
long-term nature of tree growing. Compounding this situation is the difficulty to market the
harvested products at a competitive price and the lack of technical skills of farmers to ensure
the production of healthy plantations and their capacity to pay. Thus, finance providers
require collateral such as land titles which are used as mortgage for loans to ensure
repayments whatever happens to the tree plantation.

FINDINGS FROM INTERVIEWS OF DENR AND DA STAFF
Little microfinancing of smallholder forestry takes place on Leyte Island. Most of the support
provided by government agencies and NGOs include technical assistance, small grants for
livelihood and other form of subsidies including the provision of seedlings and livestock for
dispersal. If financial support is available, it is only given to participants of a forestry project
that is implemented in a particular area. In most of the cases, funds are channelled through
People’s Organisations (POs) and seldom to individual tree farmers. The funds are released
according to the schedule of approved project activities. Funds for forestry projects
implemented by either the government, NGO or PO comes from the regular fund of DENR or
financed by foreign donors such as World Bank and ADB.
The support provided by the Department of Agriculture to smallholders is usually the same
as that of the DENR except that their focus is on agriculture. DA staff provide technical
assistance to farmers, and when their funds warrant they also provide funds for livelihood

3

Credit program was initiated in the early 70s to encourage small farmers to adopt a new and highyielding rice varieties. No collateral, low-interest loans were made available to small farmers by rural
banks with the government guaranteeing 85% of any losses suffered by banks.
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and/or small-scale income generating activities However some offices of DA are also raising
tree seedlings and distribute them for free to interested farmers.

DISCUSSION
The prospects of microfinancing for smallholder forestry are not yet clear. At present banks
are more concerned about the assurance of repayments for financial services. All bankers
interviewed explained that they require collateral for a loan. Banks could still be the most
possible sources of microfinance for small-scale tree plantation development provided that
there is a clear and distinct policy where harvesting and the subsequent marketing of timberbased products can be made simple and less bureaucratic. Banks however should be
convinced of the feasibility of a tree planting venture, particularly that of smallholders. The
successful experience in Mindanao where the Paper Industries Corporation of the
Philippines provided a market for the farmers’ tree products can possibly be replicated. One
problem is that there is no wood-based industry on Leyte Island that can assure the market
of harvested tree products at a higher price.
The research has a number of policy implications. DENR can play a crucial role in promoting
microfinancing for smallholder forestry by making policies that are investor-friendly. A review
of some policies considered oppressive and defeatist by some tree farmers and processors
should be done in order to encourage more farmers to invest in tree farming. In addition,
DENR can serve as intermediaries between financers and tree farmer-borrowers and
between tree farmer-borrowers and processors and/or buyers. Subject to credit worthiness,
DENR can act as guarantor for the borrower and likewise the former should extend technical
assistance to the latter and find markets for the tree products to ensure that the credit will be
paid.
The interest of farmers in microfinancing, whenever it is available, could be influenced by
many factors. Although many farmers expressed an interest, they still want to see the
arrangement or the mode of payment. Results further indicate that prospective borrowers
planned to use the money for other purposes such as for the education and weddings of
their children. Finances may be available but it may not be utilised according to the intended
purpose. Some farmers also revealed that they will not engage into loans because they have
no more lands to plant with trees.
Assured markets for tree products at a competitive price is an important consideration in
devising smallholder forestry programs. Higher market prices can compel farmers to grow
more trees.
Farmers have a problem with meeting collateral requirement. Most farmers lack resources,
particularly land, which bankers and other lending institutions require as collateral. This is
the very reason that some farmers are not interested in obtaining loans. Bankers require
such arrangements to make sure the money lent is secured.
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Appendix A: Interview Schedule for Finance Providers.
Name of institution/Organisation: _____________________________
Respondent's name and position: _____________________________
1. What types of financial assistance are your institution currently providing to your clientele?
Please fill in relevant data in the table below:
Name of Financial assistance program

Target beneficiary(ies)

2. What scheme/arrangement you are currently using? ________________
3. Should a borrower be a member of a cooperative before getting access to credit?
4. How long does a borrower have to pay his debt? Do you require collateral before loan is
granted?
Name of financial
assistance program

Payback period

Collateral needed

5. Are these microfinance programs just an initiative of the management or required by
law? If the scheme is mandated by law, what specific law(s) is (are) this (these)?
________________________________________
6. What are the requirements and the necessary papers to be prepared to access loan
funds?
List of requirements

Remarks

7. Do you provide financial assistance for forestry purposes? If yes, what are the
arrangements or conditions? _________________________________________ If no,
why? _______________________________________________________
8. What do you prefer to finance, planting of trees or fruit trees?
9. Do you consider tree farm/plantation as collateral in granting loan to individuals or group
of individuals? Yes _______. Reasons/conditions _________________ No _______.
Reasons ______________________________________________
10. How can microfinancing for forestry be made available and accessible to smallhold tree
farmers?
11. How can we make tree farming attractive to finance providers?
12. What do you think of tree farm/tree plantation establishment in terms of risk and
benefits?
13. What agency/institution that have significant role in relation to microfinancing in forestry?
14. What do you think DENR role should be in relation to microfinancing in forestry?
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Appendix B: Interview Schedule for Tree Farmers
Socio-demographic characteristics of respondents:
1. Name: ____________________
2. Age: ______________________
3. Educational attainment
Household head
Spouse
Children 1
2
3
4
4. Main source of income: __________________
Income per week/month: _______________________
5. Other sources of income: Fill in necessary data in the table below:
Other sources of income

Weekly/monthly income

A. On-farm
B. Off-farm
C. Non-farm
6. Contribution of unmarried children to household income
Child 1

Amount contributed/week/month

2
3
4
7. Land area tilled for agriculture: __________________
8. Idle land: ______________________

Location: _______________

9. Total land area owned: ________________________
10. Total land area tenanted: _______________________
11. Land area planted with trees, if any: _______________________________
12. Tree species planted:
Species planted

Reasons for using such species
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13. Age of plantation: ____________________
14. Source(s) of planting materials: ________________________________
15. Reasons for planting trees: _________________________________
16. Do you intend to grow more trees in the future? Where will you get finances?____
17. Was there any project implemented by DENR in your locality?___________ Types or
name of DENR program?______________________________________
18. Were you a participant of said program? Extent of involvement/participation__
19. Where did you get finances for the establishment of your plantation?
Activity

Source of finances

Planting materials
Plantation establishment
Plantation maintenance

20. Is your plantation registered with the DENR? Why and why not?
21. What do you think of tree plantation venture in terms of risk and benefits?
22. If risk occurs/happens, what alternative do you have? _____________________
23. Have you conducted harvesting in your tree plantation? Yes/No. Reasons ___
24. How do you market your products? What problems have you
experienced?_________________________________
25. What product types have your produced?______________________________ If sold,
what problem have you experienced in marketing your
product?_________________________________________________________
26. Any agency/institution that you could think has helped you develop and market your
product?
Agency/institution

Support/assistance needed/expected

27. Any value adding /processing activities conducted with the harvested trees?
28. Any problem of harvesting/processing/marketing your tree plantation you can think of in
the future? What do you think DENR can do in this regard?
a. Harvesting problem

Role of DENR

b. Processing
c. Marketing
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29. Do you intend to sell the harvested trees in its raw form? Yes or No._________
30. What specific value-adding activities/processing do you intend to do in the future for
harvestable products? _____________________________________
31. Any ideas about using one's tree plantation as collateral in accessing finances?
32. Any anticipated marketing problem? __________________________
33. Any ideas about using one's trees plantation as collateral in accessing finances?
34. If such scheme/arrangement is available, are you going to adopt it? In what forestry
activities would the microfinancing be used for?
35. What kind of mechanism/ arrangement will you suggest for the above purpose?
36. Have you heard about microfinancing? Yes or No.
37. Was this available in your locality? ________ Were you able to access it?__________
Why and why not?_____________________________________
38. If yes, what type of assistance have you received and for what purpose did you use it?
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Appendix C: Interview schedule for DENR & DA Staff
Name of respondent: _______________________
Name of office: _________________________
Function of office: Please enumerate.
__________________________
___________________________
1. What is your opinion about microfinancing? __________________
2. Is your office providing microfinance for smallholder farmers? Yes or No.
a. Reasons: _________________________________
b. What are these? ____________________________
c. What are the conditions? __________________
3. Is your office providing financial assistance for forestry activities? Yes or No.
4. What do you think are the reasons why little is known about financial support for
smallhold forestry?
5. Does your office undertake forestry activities? Yes or No. What are these?
6. How do/did you implement it? ________________________________________
7. What do you think are the reasons why only few landholders are into tree growing and/or
processing tree products from plantations?
8. What can you suggest in order to overcome the above problems in order to promote
smallscale forestry?
9. Any relevant forest policies that would expedite harvesting and marketing of planted
trees?
Activity
Tree plantation establishment
Maintenance e.g. thinning
Harvesting
Transport
Marketing

Office Policy

10. Do you provide information about these laws or policies to your clientele? Yes or no.
Reasons.________________________________________
11. What do you think should be done in order to encourage banks and other finance
providers to extend credit to smallholders for forestry purposes?
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BENEFITS FROM TREE GROWING IN THE
DEGRADED UPLANDS: EMPIRICAL REALITIES
FROM TABANGO, LEYTE, THE PHILIPPINES
Belita Amihan-Vega and Josiefer D. Mendoza
Understanding the poor upland farmers’ rationality in managing their agroforestry systems
necessarily includes analyses of the complex socio-economic and ecological niche in which
their local knowledge is embedded. Cost-effectiveness in agroforestry research and
extension is maximised by building on what farmers know and making such knowledge
readily available as input for program interventions. This study illustrates one of the
alternative methods being tested in systematising the documention on the local ecological
knowledge by examining the benefits to farmers from tree growing in one of the pilot sites of
the World Agroforestry Center (formerly the International Centre for Research on
Agroforestry or ICRAF), Visayas, Philippines. The Local Ecological Knowledge –
Knowledge-Based Systems (LEK-KBS) approach and computer software AKT5 has been
used to identify and assess the importance of tree growing among upland farmers in
Tabango, Leyte. Farmers were found to possess rich knowledge on their ecology and be
utilising it for daily sustenance. Wood charcoal making provides the direct cash benefit from
tree domestication. Other non-monetary benefits were manifested on the farmers’
characterisation of the 34 indigenous species found in their locality. Poverty and infertile soil
were the urgent socio-economic and ecological problems affecting farmers’ activities and
economic survival that came out from the LEK-generated database. While farmers generally
preferred indigenous trees, for immediate cash returns they opted to plant fast-growing
exotics on own farms, especially for charcoal. Short and long-term recommended
intervention schemes include information and education campaign to induce farmers to
adopt sustainable livelihood through charcoal and action cum research to rehabilitate and
protect the Binaliw watershed.

INTRODUCTION
Filipino farmers face intense pressure to earn their living in the marginal uplands, which may
give rise to a sense of hopelessness amid the burgeoning conditions of high population
growth, lack of adequate social services and infrastructure, as well as limited economic
opportunities. Unquestionably, poverty is the root of the problems in the country’s uplands,
and also the explanation for environmental destruction (Fujisaka et al. 1986, Pulhin 2000).
There have been countless development interventions to solve the depressing state of most
people in the uplands, some implemented with multilateral and bilateral support, and others
undertaken with local initiatives (Kummer 1992, Harrison et al. 2000, Li 2002).
The Philippines has, for decades, been at the forefront in the promotion of smallholder
forestry aimed at optimising the use of forest, crops, soil, trees and human capacities to
enhance sustainable development and at the same time distribute the benefits to the
resource-poor sector. Observably, several of these agroforestry development initiatives still
follow the top-down strategy in program implementation. Local people’s contribution in
upland development endeavours, with the use of their knowledge, gained resurgence in
research and development (R & D) circles from the socio-anthropological documentation in
the post-Green Revolution emphasising ‘participatory’ and ‘farmers first’ approaches
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(Chambers et al. 1989). Despite these efforts, tapping the upland farmers who act as
repositories of knowledge especially on how they subsist by managing the scarce resources
for survival has not observably been mainstreamed.
The value placed on local knowledge is still observably very low when it comes to upland
development interventions. Perhaps the problem lies in implementers who are relying on the
‘global’ knowledge as the sole guide in development decisions that may tend to blind them to
the larger social purposes and realities in the daily lives of people (Burch and Parker 1991).
The penchant of prescribing mostly technical solutions to poverty problems in the uplands
implies a view that disregards the significance of the other sources of knowledge. While
scientific knowledge is the dominant form of knowing vis-à-vis local knowledge, the latter
cannot be discounted when it comes to the accumulation of knowledge through day-to-day
lived experiences in tending trees, crops and livestock. Resource-poor farmers cultivating in
the marginal uplands hardly plant trees primarily for ecological purposes. Most of them plant
trees and adopt agroforestry practices for subsistence and other economic reasons.
This paper supports the view that farmers are rational beings; no matter how economically
deprived they are, they possess their own understanding of their environment which is
woven into their ways of surviving the harsh realities in the uplands. Such knowledge has
stood the test of time, and is embedded in a complex socioeconomic and ecological niche
that requires a formal representation for comparative understanding and blending with
scientific knowledge (Sinclair and Walker 1998). Building on what farmers know and practice
is still the most advantageous means of ascertaining strategies that may involve adoption of
agroforestry innovations. Studying the benefits of planting trees as an entry point will
hopefully encourage farmers to plant more trees in order to combat poverty in the uplands.
In contrast to the conventional paradigm that usually begins with a focus the production
aspects of agroforestry (e.g. mobilising farmers for tree planting, and establishing and
managing the nurseries), this study looks first on what farmers do with trees and analyses
how to improve further their localised strategies.
The objective of this paper is to comprehend what benefits upland farmers gain from growing
trees, and to establish a database of their local ecological knowledge for informed decisions
on agroforestry-related interventions. Tabango, a town located in the northwest of the Leyte
Island, is the project municipality of the World Agroforestry Center-ICRAF Visayas, which
supported the study together with the International Fund for Agricultural Development
(IFAD). The research was conducted to test a particular research tools in gathering
qualitative information, namely the Local Ecological Knowledge-Knowledge Based Systems
(LEK-KBS), with its accompanying WinAkt5 software designed by the University of Wales,
Bangor (as described by Dixson et al. 2001).
In general, the study aimed to produce a LEK database that will be used as an input for any
potential technical interventions in the Tabango uplands. Specifically, it sought to:
•
•
•
•

identify the types of benefits farmers derived from tending trees;
ascertain the relationship between tree growing and conserving the ecological
landscape;
identify constraints faced by farmers in increasing farm income and sustainable
livelihood; and
determine intervention schemes to promote sustainable livelihood in the
Tabango uplands and address the ecological problems.

This paper first examines the importance of local ecological knowledge (LEK) in the
cultivation, management and utilisation of trees, the conceptual underpinnings that serve as
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the springboard for the study and the methodology used. This is followed by a discussion of
highlights of the study, the conclusion and relevant recommendations.

TREE GROWING AND LEK
Tree domestication by farmers is an age-old activity. Various studies have shown that
farmers are motivated to grow trees for the environmental, economic, ecological and social
considerations (Fujisaka et al. 1986, Kummer 1992, Arnold and Dewees 1997). These
resources are vital for their survival, providing a wide array of products for food, shelter and
implements. Local people’s knowledge serves as a basis of their practices and interaction
with the elements and processes in their agroecosystems. This knowledge may be
indigenous or acquired from other sources. This is well illustrated by the Tausugs in Sulu
who adopted indigenous tree domestication systems, and the Ikalahans of Nueva Vizcaya’s
localised fruit processing techniques, whose interdependence with the lands and
environments became the very soul of their existence (Cabanilla and Kaing 1996, Rice
1996). People generate knowledge over time to allow them to cope with their particular agroecological and socioeconomic environment.
LEK is usually derived, yet continuously evolving, through experimentation and observation.
It is distinct from the supernatural knowledge systems based on magical and unexplained
circumstances. Unlike the scientific knowledge, local ecological knowledge is mostly
undocumented and passed on orally and through practice from one generation to another.
Such an articulation gives LEK a dynamic characteristic as it undergoes several testing and
micro-applications. For instance, the use of plants from the forest and home gardens to cure
common ailments is being observed by the younger generation of upland people from their
older brothers and sisters thus becoming part of their current health management.
Full recognition of local knowledge systems is central to the issue of sustainable and
equitable development. Until recently, farmers have been viewed as ‘backward’, ‘static’ and
a ‘hindrance’ to modernisation. The perspective that modern science is capable of providing
the solution to underdevelopment is also responsible for the depreciative view of indigenous
and local knowledge systems (Appleton et al. 1995). As a valuable resource, local
knowledge is unconditionally shared, its own practical concepts evolving sans royalties. Its
non-commercial nature has benefited rural households in coping with the incidence of
poverty.
Biodiversity conservation and preservation utilize the richness of local knowledge as shown
by the culture of multipurpose trees, various cultivars of sweet potato and other root crops in
highlands of Central America and Africa (De Boef et al. 1993). A pattern of regularity may
exist with LEK across the same agroecosystems, yet gaps require scientific
complementation. It should also be noted that there are aspects of local knowledge which
have shortcomings, and romanticising them might not be wholly beneficial. Nevertheless, it
has been observed that local ecological knowledge is in danger of disappearing due to
global processes of rapid change and the capacity and facilities needed to document,
evaluate, validate, protect and disseminate such knowledge are lacking in the South or
developing countries (SciDev.Net 2002). As complementary with scientific knowledge, local
knowledge should be accorded its importance for more holistic development.
Conceptual Basis for the LEK-KBS Study
The topical focus of this research sprang from the researcher’s own sociological bias – that
of placing prime consideration on people, in particular those in the rural areas, on how they
cope with their situation in the face of scarcities in their respective agro-ecological zones.
When a reconnaissance survey was conducted before this LEK study commenced, seeing
the people between the few standing trees in the fragile uplands of Tabango and yet
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processing charcoal from wood, presented a puzzle worth unraveling. Interestingly, as a part
of an interdisciplinary team, the choice of research problem was not initially appreciated.
Apparently, it was misconstrued as endorsing charcoal making among the smallholders. On
the contrary, by highlighting the utilitarian aspect of tree growing from the farmers’ point of
view, the study hoped to provide some understanding on how such a livelihood is made
lasting under depressing socioeconomic and ecological circumstances. Agroforestry is all
about eliminating poverty, especially among those who are tending its resources, and the
people are at its core. If one recalls, this was the essence of the Brundtland Commission
Report (WCED 1987), which argued that poverty and environmental degradation are joint
issues that should be on the agenda for development.
A conventional reductionist approach to science may not be enough in comprehending the
complex of issues in agroforestry. Rather, it may be necessary to exploit other ways of
knowing to come up with more effective initiatives (Harris 1980). This study holds that local
knowledge, albeit with limitations, can be harnessed in a complementary way with scientific
knowledge to understand the poverty in the eroded uplands of Tabango.

RESEARCH METHOD
Research Site Selection and Brief Profile
The research location was chosen because Tabago is a pilot site of the World Agroforestry
Centre-ICRAF Visayas. It should be noted that rural poverty incidence in Eastern Visayas is
49.8% as reported by the National Statistics Office Region VIII (undated). Tabango is
characterised as one of the poorer areas (5th class town) in the north-west of Leyte
Province, located on the western seaboard of the Camotes Sea. It is situated 63 km from
Tacloban City (provincial capital) and 63 km north from Ormoc City. Its 13 barangays1
including the town proper have a total land area of 12,920 ha with an estimated 2000 ha
planted with trees (Salapa 2003). The town was created by virtue of Executive Order No.
184 of President Quirino on October 15, 1949 and inaugurated on January 16, 1950.
As of 2000 Census, Tabango has a population of 31,438 and 6,724 total households
(National Statistics Office Region VIII (undated). The terrain is mostly mountainous,
especially the interior portion, with 49.8% of the total land area slightly eroded and 10%
moderately eroded, according to the data from the Department of Agriculture. Alienable
lands comprise 83.5%, the balance being either inalienable or undeclared. Three soil types
characterise Tabango, namely Lugo soil (71.3%, mostly in interior areas), Hydrosol (18%)
and Faraon clay (10%). Rainfall is evenly distributed throughout the year. The major crops
are corn, coconut and rice. The town is also one of the early sites of the Operation Land
Transfer (Torres et al. 1986), an agrarian reform program of the Philippine government,
popularly known as one of the places where the early adopters of contour hedgerows
planted to ipil-ipil (Leucaena leucocephala) are found. Starting in the 1980s, the town has
been identified as the main supplier of wood charcoal to Ormoc City, a major commercial
centre in western Leyte.
The village study sites were Tabing and Manlawaan (Figure 1), with 458 and 542
households respectively. From the poblacion2, Manlawaan is 9 km while Tabing is 8 km.
Some of the fisherfolk are located in Tabing. Manlawaan is a larger barangay in terms of
land area (803 ha). It has 11 sitios,3 all located in the interior areas of Tabango, while Tabing
is found along the coastal area. The predominantly shallow calcareous soil in both
1

A barangay is the smallest political unit in the Philippines.
This is a local term for town proper or centre of government and commerce in a Philippine
municipality.
3
Smaller districts or units within the barangay.
2
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barangays has not deterred farmers from growing crops, mainly for subsistence; the uplands
are devoted to coconuts; corn, fruit and forest trees while the lowlands are planted with rice.
Wood charcoal-making and marketing the local produce also compose the local commerce.
In terms of social services, both barangays have health centres and elementary schools.
There is no communal water system, people sourcing water from their own wells and springs
for home and farm uses. Manlawaan has a water spring called Binaliw.
From focus group discussions (FGDs), it was found that most of the lands in Manlawaan
were owned by big landowners or hacienderos in the 1950s. In the 1970s, 66 ha were under
land reform. Deforestation as well as charcoal-making commenced in these two localities in
the 1980s. About 75% of the farmers in both barangays do not legally own the land they till.
Philippines

Leyte Island

Figure 1. Map of Tabango
Source: WAC-ICRAF Visayas (undated).

Data Collection
A reconnaissance survey was conducted prior to formal commencement of the project in
October 2001. Since there were no criteria as to the phenomenon or problem focus to which
LEK-KBS might be applicable, the choice of the topic was based on the researchers’
disciplinary orientation.
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In terms of LEK-KBS Elicitation Strategy, the study followed the steps in the conduct of the
research as specified by Dixson et al. (2001): scoping (secondary data gathering,
identification of appropriate data sources and parameters); definition (identify key
informants); compilation (conduct of participatory rural appraisal, field validation); and
generalisation (determining representativeness of knowledge gathered). With the use of the
WinAkt5 software, the knowledge base became the final output.
The KBS approach involved the systematic acquisition of local ecological knowledge. Explicit
statements were recorded covering the source of knowledge, context, hierarchical
classification, definitions and synonyms. These explicit statements were represented in a
formal language using simple syntactic grammar that enabled the use of computers with
some artificial intelligence (as described by Joshi 2001). A knowledge database serving as
the output of the LEK-KBS included the sources of the knowledge, and in this case the
names of the farmers who participated in the study and shared their knowledge with the
researchers.

T e stin g k n o w le d g e
d istrib u tio n

K n o w le d g e a c q u is itio n

S c o p in g

D e fin itio n

G e n e ra lis a tio n

K n o w le d g e

re p re s e n ta tio n

K n o w le d g e
b ase

Figure 2. Schematic diagram of the LEK-KBS methodology
Source: Joshi (2001).

RESEARCH FINDINGS
Three sets of FGDs were conducted in each of the two barangays to gather farmers’
knowledge on wood charcoal-making. Each FGD group was comprised of 10-16 farmers,
with about a 60%:40% balance between males and females. Ages of participants ranged
from 28 to 60 years. FGDS were undertaken on three consecutive Saturdays for each site.
For the indigenous trees data, a similar process was conducted to the selection of farmers
for wood charcoal-making, but FGDs were conducted for Manlawaan only. Side by side with
this qualitative research, research for a graduate student thesis (Salapa 2003) 4 was

4

Salapa, MJO (2003) Economic Analysis on the Production of Wood Charcoal in Tabango, Leyte.
Master of Science (Agricultural Economics) thesis, Leyte State University.
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conducted to complement the data and basically determine the economics of the production
of wood charcoal.
A total of 104 statements on charcoal making and 115 on indigenous trees, which were
compiled from farmers and eventually comprised the LEK-KBS for this particular study, were
used as the basis for the following data.
Benefits from Tree Growing
From the data and field observations, farmers acknowledged the importance of trees for their
survival. However, they were more emphatic about the direct cash benefits and other nonmonetary gains they derived from tree growing. The cash benefits from trees were obtained
by from processing wood into charcoal, selling fuelwood and selling dried ipil-ipil leaves.
Direct cash benefits
Oral accounts revealed that migrants from northern Cebu introduced wood charcoal-making
in Tabango before World War II. As of 2003, there was a total of 274 farmers from four
barangays of Tabango who utilised trees for charcoal, 30% of whom came from Manlawaan
and 25% from Tabing. About 27 were actively marketing the charcoal as wholesalers,
retailers and direct buyers for the whole town of Tabango.
Farmers engaged in charcoal-making for immediate cash income given the lack of other
livelihood options to choose from especially during family emergency situations such as
making payments for medical bills when a family member is ill, and for debt payments and
children’s school fees. They also process charcoal opportunistically when there are enough
stands to prune, and when the market demand is high. The peak seasons are during the wet
months of June-July and December-January. A sack of wood charcoal returns as much as
P75-100 during the peak months as compared to P30-50 in other times of the year. Farmer
informants reported that the high preference for wood charcoal is from commercial food
establishments (mostly in Ormoc City) because of its slower heating capacity unlike the
coconut charcoal. Also, gardeners observably use wood charcoal as a potting medium while
others use it for household fuel needs. Farmers processed charcoal from trees in their own
woodlots every second year. Some purchased twigs and branches for charcoal processing.
The tenants who were also mag-uuling (charcoal-makers) usually adopt the 25:75 sharing
arrangement with the lot owners receiving the lesser share.
A distinct gender division of labour was observed in charcoal-making. Men usually cut down
the branches and carry them to the processing site. Women and children assist them in the
piling of branches and twigs. Before setting the fire, the men collect weeds and soil to cover
the piled branches while the women tend the processed charcoal until ready for sacking. The
men also carry the sacks of charcoal along the roadside for transport or for pick-up by the
buyers.
During the FGDs, the farmers admitted that wood burning is not environment friendly but
then they asked, ‘What is our means of earning a living in this part of the town; do we go
stealing?’ Besides, they rationalised that the practice is not wholly damaging because they
only prune or cut down the twigs and branches not the whole tree. Furthermore, results from
the LEK-KBS showed that contrary to expectations, farmers’ perspective on wood charcoalmaking was not just about sustenance per se, but rather they viewed it within a wider
socioeconomic and ecological context (Figure 3).
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Figure 3. Farmers’ understanding of the causes and consequences of charcoal making in
their localities

Charcoal-makers revealed that what prompted them to engage in this activity as one
alternative sources of income in the uplands was the absence of livelihood. This in
turn caused inadequacy of cash and food insufficiency. Making wood charcoal
requires them to prune and cut tree branches of species with a high rate of sprout
production so they could process charcoal as often as possible. The farmers’ sense
of the market is also apparent. Farmers commonly use ipil-ipil (Leucaena
leucocephala) hedgerows in the uplands. They contend that processing charcoal is
also a way of maintaining ipil-ipil hedgerows. A higher rate of charcoal produced
means more income. The amount of income is often associated with the increase
and decrease of the charcoal market price. Figure 3 illustrates that the farmers’
knowledge on tree growing is associated with their livelihood, tree management
practices, and the market. Noteworthy was the farmers’ observation that maintaining
ipil-ipil hedgerows affects their farm income. Farmers with hedgerows have
effectively adopted the corn-peanut-mungbean-charcoal cropping system.
As a common energy source in the uplands, fuelwood was also mentioned as a resource
from which farmers can derive cash income. However, compared to charcoal, fuelwood is
more difficult and expensive to transport. Farmers who did not opt for charcoal-making were
sometimes contented to sell fuelwood. Ipil-ipil and madre de cacao are among the common
species used for fuelwood. Another source of cash income from ipil-ipil that farmers gained
was the selling of leaves to local buyers for processing into mosquito coils. Dried leaves
were bought regularly from farmers for P8-10/kg.
Non-monetary Benefits
To ascertain the non-cash benefits that farmers profited from tree growing, the LEK-KBS
diagram of Figure 4 was generated. From the farmers’ point of view, tending trees has
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several ecological values. It provides the basic necessities for survival. As shown by the
diagram, it has consequences on the atmospheric condition, soil status and watershed
conservation. Some trees were also identified to have medicinal uses to cure human
illnesses and diseases. Farmers also recognized that trees enhance availability of water,
rejuvenate soil fertility and prevent soil erosion. This particular set of knowledge implies that
farmers have their own understanding of the effects of tree domestication in relation to the
other natural resources. They might not have adequate explanation for their observations;
nonetheless, these data suggest that somehow development researchers and practitioners
do not have to start from zero knowledge when dealing with farmers, especially concerning
tree growing.

Figure 4. Farmers’ knowledge of the non-monetary benefits of tending trees
From the LEK-KBS generated data and field validation, it was found that farmers were able
to identify at least 34 indigenous tree species found in Manlawaan (as listed in Table 1).
From the uses of each tree, it can be gleaned that the farmers enjoyed valuable benefits.
The researchers noted that some of the tree species listed by farmers are not indigenous in
the true sense of the word, but that farmers have tended these trees for many years and
regard them as local species.
In terms of lumber durability and a variety of uses, indigenous trees were regarded as
superior to exotics including gmelina or yemane (Gmelina arborea). As gmelina trees
mature, they observed that water for the farm decreased as compared to areas without any
gmelina trees. Farmers concluded that gmelina has high water uptake, reducing soil water
and causing rivers to become dry. Some farmers also stated that gmelina trees might have
toxic substances in its roots that can cause hazardous effects to other organisms
(allelopathy) and even humans.
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Table 1. Farmers’ identified characteristics and uses of indigenous trees
Species common and scientific
name
1.Narra/Naga (Pterocarpus
indicus)
2.Acasia (Samanea saman)

Common characteristics

Common uses

Slow growing, need sufficient nursery
care, durable, deciduous species
Fast growing, wide canopy cover,
high coppicing ability

Housing materials, furniture,
rejuvenates soil fertility
Charcoal, fodder, rejuvenates
soil fertility, prevent soil
erosion
Housing materials, furniture,
bark extract can be use as
treatment for itching in making
jellyfish salad
Furniture, housing materials,
lumber production, farm tools
accessories, prevents soil
erosion
Furniture, housing materials,
medicinal
Furniture, lumber production,
housing materials, prevent soil
erosion
Charcoal, firewood, housing
materials, prevent soil erosion
Housing materials, charcoal,
firewood, rejuvenates soil
fertility, prevent soil erosion
Housing materials
Casket, charcoal, match stick,
tooth pick, prevent soil erosion

3. Toog (Combretodendron
quadrialatum)

Good tree, slow growing, straight
bole, self pruning, durable

4. Tugas (Vitex parviflora)

Slow growing, good tree, durable

5. Bogo (Garuga floribunda)

Slow growing, good tree

6. Lauan (Shorea contorta)

Self -pruning, durable

7. Bagalnga (Melia dubia)

Fast growing, less durable wood

8. Dao (Dracontomelon dao)

Termites infested, less durable wood

9. Bayong (Afzelia rhomboidea)
10. Dita (Alstonia scholaris)

Slow growing, durable
Easy to saw, lumber is less durable,
crown shape is pagoda-like, high
coppicing ability, light wood
Wide canopy cover, water exudates,
highly diverse, enchanted, parasite,
killer of its host tree, highly diverse,
frequently visited by birds, and
fireflies during night, branchy, aerial
roots are numerous
Softwood, light lumber, leaves are
big and rough to touch

11. Dakit (Ficus balete)

12. Antipo (Artocarpus blancoi)

13. Bangkal (Nauclea orientalis)

14. Talisay (Terminalia catappa)

15. Tagiloyloy

Grow anywhere, water exudates,
slow growing, fruits are palatable to
bats and other birds, tolerant species
Good shade, wide canopy cover,
branchy at the top, high coppicing
ability
Breaks easily when blown by strong
winds, branching pattern is drupe
Small size, fast growing
Moderately durable lumber

Medicinal, prevent soil erosion,
firewood, charcoal,
rejuvenates soil fertility

Boat flooring, charcoal,
housing materials, prevents
soil erosion, rejuvenates soil
fertility
Enhance water supply, bark
can be used as supplementary
for birth control
Enhance water supply

18. Anagasi (Leucosyke
capitellata)
19. Bayog (Pterospermum
diversifolium)
20. Ipil-ipil (Leucaena
leucocephala)

Moderately durable lumber

Housing materials, prevent soil
erosion
Medicinal, prevent soil erosion
Firewood, housing materials,
prevent soil erosion
Medicinal

Slow growing, wood colour is red

Firewood, housing materials

Medium size, durable lumber if heart
wood is big, leaves are small, high
coppicing ability, nitrogen fixing tree,
leguminous, roots have small nodes,
peeled wood is cold

21. Tal-ot (Ficus variegata)

Wide canopy cover, water exudates,
lumber is less durable

Housing post, charcoal,
fodder, mosquito coil (leaf),
firewood, rejuvenate soil
fertility, seeds are utilised as
dewormer and for some used
as beverage, hedgerows
Casket, charcoal, matchstick,
toothpick

16. Lau-at (Litsea glutinosa)
17. Anislag (Securinega flexousa)
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Table 4. (Cont.)
Species common and scientific
name
22. Awom (Mallotus
multiglandulosus)
23. Tan-ag (Kleinhovia hospita)

Common Characteristics

Common uses

Small size, medium leaf size

Charcoal, medicinal

Sap exudates species, slow growing,
high coppicing ability

Charcoal, firewood

24. Hanunum-o (Mallotus
ricinoides)
25. Binunga (Macaranga
tanarius)
26. Kaningag (Cinnamomum
mercadoi)
27. Pili (Canarium ovatum)

Small size, fast growing

Charcoal, medicinal

Wide canopy cover, sap exudates
species
Scented bark, big tree

Housing materials, firewood,
provide good shade
Medicinal

Oval shape crown, palatable fruits

28. Tau-to (Pteroscymbium
tinctorium)
29. Hanagdong (Trema orientalis)

Fast growing, less durable wood

Medicinal (headache, colds),
food
Casket, tooth pick, match stick

Fast growing, tolerant species

Charcoal, firewood, housing
post

30. Banitlong (Cleistanthus
pilosus)
31. Abgao (Premna odorata)
32. Karot (Elaeocarpus wenzelii)

Good lumber

Housing material

Small tree, scented leaves
Fast growing, bark is fibrous

33. Tobog (Ficus nota)

Water exudates, wide canopy, small
tree, pioneer species
Water exudates, wide canopy,
indicates water source

Housing material, medicinal
Used as clothes before,
charcoal, housing materials
Charcoal, firewood, medicinal

34. Hagimit (Ficus minahassae)

Charcoal, firewood

Many of the local species identified by farmers listed in Table 1 provide fuel, food, medicine,
household tools and building materials. The most premium species that farmers considered
was Vitex parviflora, locally known as tugas. It was singled out as highly valued for its lumber
durability and high quality for furniture, construction materials, farm tools and fuelwood. The
farmers also noted that lumber from tugas is highly water resistant. They estimated that it
might take a century or more for its wood to decompose when submerged under water. This
timber is traditionally used for marine purposes. Home furniture made from this tree is very
expensive and has high marketing potential.
Most farmers also regarded timber as a valuable product of indigenous species, but also
admitted its increasing scarcity. The market for timber from cultivated trees is growing, but
farmers seemed reluctant to plant them in their woodlots because they are slow growing,
they do not yield immediate cash returns, and long-term investment in trees is discouraged
by uncertain tenure. Tenure insecurity also partly explains why farmers prefer fast-growing
short-rotation species and plant only when seeds or seedling are distributed free (Salapa
2003).
What is striking from Table 1 are the indigenous species that farmers also utilised for
charcoal-making. Among them are cassia, antipo, karot, hanagdong, binunga, camachile
and dita. This suggests that unless farmers plant more ipil-ipil and other fast-growing species
highly preferred for charcoal, the few remaining stands of endemic trees will be wiped out.
A field survey was undertaken to validate the tree species list made by farmers as a result of
the FGDs and generated by LEK-KBS. It was found that most of the indigenous species are
growing within or near the Binaliw watershed, which is the major source of water for
Manlawaan. The researchers were inclined to believe that unless intervention takes place,
the utilisation of these trees for charcoal-making will be become inevitable as the depressing
economic realities worsen. Specifically, trees that exude water from their roots were usually
found near springs. This is one of the significant uses of indigenous trees that were
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frequently mentioned by farmers. Due to the inadequacy of potable water to supply the
whole village of Manlawaan for farm and home uses, farmers reported attempts to maintain
these last few remaining species. Farmers believed that these species play a vital role in
improving their farm and living situation in the uplands.
A further analysis from the LEK-KBS compiled statements on the listing of indigenous trees
revealed that out of the 34 identified endemic species, 32.4% were considered exhibiting
durability and 20% are classified as water exudates (including. tibig and hagimit) (Table 2).
Farmers observed that these trees are producing water from their roots thereby enhancing
vegetation in the surrounding areas. In terms of growth rate, 17.6% are known as fast
growing species and 11.8% are classed as slow growing, relative to gmelina, eucalypts,
acacia and mahogany.
Table 2. Characteristics of indigenous trees as identified by farmers
Characteristics of indigenous trees
Durable
Water exudate
Fast growing
Sap exudate
Slow growing

Fraction reporting (%)
32.4
20.6
17.6
17.6
11.8

Constraints in Sustaining Upland Livelihood
Most farmers recognised that earning and sustaining a living in the uplands is constrained by
many factors (Figure 5). Generally, these are socio-economic and ecological in nature.
Absence of livelihood opportunities causes poverty and often encourages upland dwellers to
till forested lands causing forest destruction, extinction of wildlife and degradation of soil and
water supply. The complex web of relationships between the issues of livelihood
sustainability and tree growing has repercussion on other natural resource issues. These
constraints can be perceived as challenges for development interventionists together with
the farming communities.

Figure 5. Farmers’ understanding of the constraints in sustaining upland livelihood
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Recommended Intervention Schemes
The application of LEK-KBS to ascertain upland farmers’ benefits from tree growing
suggests the following intervention initiatives:
a. It can be gleaned from the findings that wood charcoal-making is the leading livelihood
among the farmers in the uplands of Tabango from which they can draw immediate cash
income. It is important that an in-depth livelihood systems analysis be undertaken to explore
other options that may suit in the area considering the available human and natural
resources.
b. An information, education and communication (IEC) campaign would be desirable to
promote sustainable livelihood from charcoal processing that minimises its negative
environmental effects. A brochure on Malungtaron nga Pagpanguling (Sustainable Wood
Charcoal Making) has been prepared by the team and validated with the farmers and
representatives from the Department of Agriculture, Department of Environment and
Natural Resources (Villaba-based) and the barangays and municipal LGUs.
c. Follow-up on the results of the validation meeting to undertake the Rehabilitation and
Protection of the Binaliw Watershed with the key officials of Manlawaan and the municipality
of Tabango.
d. The LEK analysis also pointed out that tree planting in the uplands should be the urgent
focus among the communities because they blame the various threats (e.g. forest
destruction, decreasing water supply, and soil acidity) on their depressing poverty
incidence. Protection as well as the propagation of the last remaining indigenous trees
should be part of the campaign. Domestication of indigenous tree species that are highly
preferred by farmers in terms of uses should be encouraged.
e. The two project sites should be given priority by the local government units of Tabango, if
there are agencies that freely distribute seeds and seedlings of ipil-ipil and other local
species. The availability of planting materials is still a constraint in the area.
f. Conduct farmer-scientist trials to jointly validate claims of farmers about the trees they grow,
e.g. whether gmelina is excessively water-extracting and makes the surrounding soil acidic.
g. Enhance the capability of development agents and extensionists by teaching popularised
version of LEK-KBS as inputs to their own program planning and implementation

CONCLUSION
The research illustrated contrasting views on the state of tree growing and its utilisation by
the people in the Tabango uplands. On the one hand, they may be seen as desperate for
survival because of the utilisation of wood for charcoal-making but on the other hand they
also depict that sense of rationality in using the richness of knowledge not only in tree
cultivation but also in their way of living considering the meagre resources. Their local
knowledge is one resource that needs to be exploited for their benefit. Ecological and
livelihood security are critically interdependent on the conservation of biodiversity that is
managed by the upland communities. This has been shown in the study and to a certain
extent the LEK KBS methodology reflected this interrelatedness. It is the sustainability of
these resources that farmers need to give the highest priority. While it is important to make a
wider study on the similar phenomenon, the more urgent task is perhaps to share these
findings with the farmers for potential intervention activities. The people in the Tabango
uplands should be recognised as the keepers and stewards of their environment. Their
‘ownership’ of the resources is the underlying requisite as to how will they take care of it and
conserve it for the next generation.
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COST-EFFECTIVE SYSTEMS FOR
SEEDLING PRODUCTION AND TREE FARM
ESTABLISHMENT
Eduardo O. Mangaoang, Edwin D. Cedamon and Arturo E. Pasa
Experiences from the ACIAR Smallholder Forestry Project reveal that production and use of
high quality seedlings is a critical consideration for successful tree farming and reforestation
activity, considering that most reforestation activities have been largely dependent on
nursery-produced seedlings. While the use of polyethylene bags has been the traditional
technique in raising seedlings, the planting stock produced often have a deformed or Jshape taproot and may develop to mature trees with poor anchorage in the field. The
research project introduced the use of hiko tray as potting containers in seedling production
as a way of resolving the problem of J-rooting and producing higher quality seedlings. A
economic analysis was conducted to determine the comparative advantage and feasibility of
the polybag and hiko tray techniques, with a view of promoting the adoption of the hiko
technique among tree farmers, especially the smallholders. Results of the study revealed
that the hiko tray technique is superior to the traditional polybag technique in terms of labour
efficiency and cost in the nursery and field establishment, aside from the fact that higher
quality seedlings are produced which provide the tree farmer with a higher level of
assurance of timber harvest and cash income from forestry.

INTRODUCTION
In the Philippines, reforestation and tree planting have been promoted through a number of
people-oriented programs and projects, as a means of alleviating poverty among
smallholders, to increase domestic supply of wood and eventually rehabilitate the degraded
upland environment. As a consequence, smallholder farmers have eventually became major
timber producers in many parts of the Philippines (Garrity and Mercado 1993).
Experiences in the ACIAR Smallholder Forestry Project reveal that one critical consideration
for successful tree farming and reforestation activities, particularly involving the smallholder
farmers, is the production of high quality seedlings or planting stock. Most reforestation
activities have been largely dependent on seedlings produced in the nursery. While the use
of wildlings has been a common alternative to nursery-grown seedlings, the survival rate
after potting has been low, especially for indigenous tree species, due to stress involved
from the time of collection to potting operation. Further, direct seeding as an alternative
plantation establishment strategy has not gained popularity due to low germination and
survival rate.
The usual seedling production technique is the raising of seedlings in polyethylene bags
(polybags). Common observations, however, reveals that polybag seedlings usually have a
deformed or J-shape taproot, and on outplanting often develop to mature trees with poor
anchorage. The ACIAR Smallholder Forestry Project has introduced the use of hiko trays in
seedling production as a potential means of resolving the problem of J-root formation and
producing higher quality seedlings with sound root formation and ground anchorage when
outplanted.
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This paper presents a simple comparative economic analysis of using polybags and hiko
trays in seedling production, through the nursery and in the field. Some comments are made
about the use of hiko trays in seedling production, in terms of feasibility and acceptability,
particularly at the level of smallholder farmers.

THE NURSERY AND FIELD-TRIAL RESEARCH
The nursery and field trial research, an early research activity of the ACIAR Smallholder
Forestry Project, focused on assessing the growth of seedlings raised in polybags and hiko
trays, both in the nursery and when outplanted in the field. Since the project is directed
towards promoting farm and community forestry on Leyte Island, the Philippines, the study
also examined the economic feasibility of the seedling production techniques, particularly in
terms of cost and prospects of their adoption by smallholder farmers. On-campus and onsite research was conducted for the nursery study while the field-trial was undertaken in
Barangay Conalum, Inopacan, Valencia, Ormoc City, and Isabel, Leyte. A participatory
approach involving farmer-partners was adopted as the main framework of implementation
for the on-site nursery and field trial research.
COMPARISON AT THE NURSERY SEEDLING PRODUCTION PHASE
Seedling production activities involved various operations such as seed or wildling collection
and storage and preparation of potting mix, up to potting and maintenance of seedlings in
the nursery. The economic analysis for the nursery phase focused on the aspect of buildingup the nursery germination and transplant shed, potting mix preparation, bagging of potting
mix, potting of seedlings, and watering as part of the maintenance activities. Seeds of tree
species for the nursery study were assumed to be readily available for the research
undertaking, and therefore labour for seed collection was not included in the analysis.
Relative labour efficiency
A comparison of labour efficiency in the use of hiko tray and polybag potting techniques in
the nursery can best be illustrated by the process of bagging or filling the container with the
potting mix, potting of seedlings and watering. Table 1 shows that bagging efficiency is
higher with the use of hiko trays than polybags. Using the traditional polybag technique (bag
size of 4” x 6”, or about 10 cm x 15 cm), one person can fill an estimated 250 bags per
working day, while with the hiko trays (cell size of 4 cm x 8.5 cm), a total of 1333 cells can be
filled with the potting mix per working day for a differential advantage of 1083 available
containers ready for the potting operation. This means that labour output in bagging
operation when using the hiko tray is 5.33 times that of the polybag technique. The greater
bagging efficiency using hiko tray may be due to the stocky and firm nature of the container
that made filling with potting mix simpler and quicker. Another contributing factor is the
volume of potting mix that each container type requires. In the trial, polybags were used
which require 425 cc of potting mix while the hiko cells required only 100 cc.
Production of transplant medium-filled containers to produce 1111 seedlings to establish 1
ha of tree farm at 3 m x 3 m spacing requires only 0.8 mandays of labour, while 4.4 mandays
are necessary when using polybag. That is, there is a labour saving of 3.6 mandays when
using hiko trays, for sufficient seedlings to plant 1 ha.
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Table 1. Number of mandays for bagging, potting and watering operations using polybags
and hiko trays (for 1 ha seedling requirement at 3 m x 3 m spacing)
Activity
Bagging 1111 seedlings
Potting 1111 seedlings
Watering 1111 seedlings
(over a 3-month period)

Polybag
4.4
2.32

Hiko tray
0.8
0.92

Difference
3.6
1.4

29

29.5

58.5

Ratio
5.5
2.5
2.0

The potting of seedlings is also more efficient when using hiko trays. To pot 1111 young
seedlings using polybags will require 2.32 mandays to finish, compared with only 0.92
mandays to do the same when using hiko trays. This can be attributed to the firmness and
well-organised cells of the hiko tray, making the potting operation easier and faster.
Watering of 1111 seedlings in hiko tray needs a total of 29 mandays before these are
outplanted in the field. On the other hand, watering of seedlings in polybags takes twice as
long, such that 29.5 mandays of labour for watering seedlings are saved under the hiko tray
technique.
Comparison of cost efficiency
Table 2 shows the comparative cost of polybag and hiko tray seedling containers required to
produce 1111 seedlings for a 1 ha tree farm. The cost per piece of a 4” x 6” polybag is
estimated at P0.06 while one cell of the hiko tray is P0.10. The cost of a hiko tray cell was
estimated based on the market price (in 2000) and its expected useful life of 10 years. To
produce the total number of seedlings for a hectare of tree farm will require P66.66 worth of
polybags, compared to P111.10 for the hiko cells. Assuming that the cost of other materials
for seedling production are the same for both potting techniques, this would mean that when
using the hiko tray technique, a tree farmer will be required to spend an additional P44.44 for
materials needed for seedling production.
Table 2. Cost of nursery materials and chemicals using the hiko tray and polybag techniques
for 1-ha seedling requirement
Quantity
Item
Chicken wire (m)
Plastic acetate (m)
Tie wire (kg)
Benlate (pack)
Plastic tray (pc)
Water container (pc)
Plain GI (sheet)
Bamboo (poles)
Container (hiko tray cell, polybag)
Complete fertiliser, field trial (kg)
Total cost (hiko tray)
Total cost (polybag)
Cost difference

16
50
2
1
3
1
1
30
1111
286.3

Cost/unit (PhP)
59
60
35
260
30
30
140
30
0.10/0.06
14

Total cost
(PhP)
944
3000
70
260
90
30
140
900
111.10/66.66
4008.2
9553.30
9508.86
44.44

Table 2 also shows the list of materials and chemicals used in seedling production and the
corresponding costs using the polybag and hiko tray techniques. As reflected in the table,
the slight difference in the total cost of materials and chemicals is due to the estimated
higher cost of hiko cells than polybags. The slightly higher cost of hiko material is
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compensated by better labour efficiency which is tantamount to a generally cheaper method
than the polybag technique (Table 3), apart from the fact that better quality seedlings are
produced.
Table 3. Nursery activities and cost of labour using hiko tray and polybag techniques
Activity
Hauling of garden soil
Hauling of mudpress/rice hull
Hauling of sand
Building of germination/transplant shed
Sieving of garden soil and sand
Sterilization of sand and garden soil
Resieving of sand and garden soil
Installation of coconut leaves shade
Bagging, hiko tray/polybags
Potting of seedlings, hiko tray/polybag
Watering, hiko tray/polybag
Total cost, hiko tray
Total cost, polybag
Difference

Labour (mandays)
5
5
1
6
1
1
1
3
0.8/4.4
0.92/2.32
29/58.5

Total costa (PhP)
1000
1000
200
1200
200
200
200
600
160/880
184/464
5800/11700
10744
17644
6900

a. Based on a wage of 200 PhP per manday.

COMPARISON AT TREE FARM ESTABLISHMENT PHASE
The field-trial study involved major operations such as site preparation, hauling of seedlings
from the nursery, field planting, fertiliser application, and maintenance (Table 5). Site
preparation activities involved brushing and cleaning of the tree farming site, staking and
hole-digging. Maintenance activities, on the other hand, involved ring-weeding and liberation
cutting or removal of vines. For the economic analysis of this phase of the study particular
attention was paid to efficiency and cost of labour in hauling and field planting using hiko tray
and polybag seedlings.
Relative labour efficiency
Table 4 shows that labour efficiency is higher for hauling hiko tray seedlings than those in
polybags. Hauling hiko tray seedlings is 3.2 times more efficient than that of the polybag
seedlings, such that hauling of 1111 polybag seedlings to establish a 1 ha tree farm will
require 44.44 times for an individual, as opposed to only 13.88 times when hiko tray
seedlings are used. Assuming that one individual can make four haulings in a day, it will take
11.11 mandays to haul 1111 polybag seedlings from the nursery to the field planting site.
Hiko tray seedlings, on the other hand can be hauled in only 3.35 mandays, and in that way
a saving of 7.76 mandays labour equivalent is realised.
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Table 4. Labour requirement for hauling and field planting of hiko tray and polybag seedlings
(mandays/ha)
Activity
Hauling of seedlings
No. of seedlings/person/haul
No. of hauls, 1111 seedlings
Mandays to haul 1111
seedlings (4 haul/person/day)
Field planting
Hrs. for 1111 seedlings
Mandays for 1111 seedlings

Polybag

Hiko tray

Difference

Ratio

25
44.44

80
13.88

55
30.56

3.2
3.2
3.2

11.11

3.35

7.76

11.11
1.4

5.92
0.74

5.19
0.66

1.88
1.89

Comparison of cost efficiency
A comparison of labour cost incurred in the field-trial phase reveals that the use of hiko tray
seedlings is more cost-efficient than using polybag seedlings (Table 5). Overall, a tree
farmer is able to reduce labour cost by as much as 8.42 mandays/ha or a peso equivalent of
P1684.00/ha when using hiko tray seedlings. This advantage is due to higher labour
efficiency when using the hiko tray technique in the hauling of seedlings as well as field
planting.
Table 5. Cost of labour in field planting and maintenance using hiko tray and polybag
techniques
Activity
Brushing/clearing
Staking and hole-digging
Hauling of seedlings, hiko trays/polybags
Field planting, hiko trays/polybags
Ring weeding, 4x/yr (Yr. 1)
Fertiliser application (Yr. 1)
Weeding of vines, 2x/yr (Yr.2)
Weeding of vines, 2x/yr (Yr.3)
Total cost, hiko trays (PhP/ha)
Total cost, polybags (PhP/ha)
Difference (PhP/ha)

Labour (mandays)
59.11
24.91
3.35/11.11
0.74/1.4
152
6
66
66
378.11
386.53
8.42

Total cost (P)
11822
4982
670/2222
148/280
30400
1200
13200
13200
75622
77306
1684

a. Labour is priced at 200 PhP/manday.

CONCLUSION
Assessment of the comparative advantage of using hiko trays as opposed to polybags in
seedling production can be expanded to consider the quality and realisable volume of timber
product produced per hectare over a given time, as well as the level of assurance and
amount of cash-equivalent benefits that can be realised when the timber crop reaches
maturity.
The use of the introduced hiko tray technique in seedling production is more cost-effective
than the polybag technique. It provides a higher labour efficiency in the conduct of seedling
production activities, particularly bagging of potting mix, potting of seedlings, and watering.
In the same way, stand establishment activities including hauling of seedlings and field
planting are also made more efficient. This higher efficiency arises from a reduced labour
requirement and also quicker accomplishment, and therefore, reduced cost in producing
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seedlings as well as establishment of tree farms – a scenario that is favourable to
smallholder farmers who are usually constrained by the availability of time, labour and cash
to engage in tree farming. The high quality of seedlings produced in the hiko tray technique
may eventually provide the smallholder farmer a higher level of assurance of timber harvest
and cash income from forestry. While the initial outlay on hiko trays is high, they are
expected to have a useful life of not less than 10 years; polybags can only be used once.
How to make this type of seedling container readily available and adoptable for smallholder
use is an issue that needs immediate attention.
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BIOMASS EQUATIONS FOR TROPICAL TREE
PLANTATION SPECIES USING SECONDARY
DATA FROM THE PHILIPPINES
Ma. Regina N. Banaticla, Renezita F. Sales and Rodel D. Lasco
Estimation of the magnitude of sinks and sources of carbon requires reliable estimates of the
biomass of forests and of individual trees. Equations for predicting tree biomass have been
developed using secondary data involving destructive sampling in plantations in several
localities in the Philippines. These equations allow estimates of carbon sequestration to be
made at much lower cost than would be incurred if detailed stand inventories were
undertaken. The species included in the study reported here include Gmelina arborea,
Paraserianthes falcataria, Swietenia macrophylla and Dipterocarp species in Mindanao;
Leucaena leucocephala from Laguna, Antique, Cebu, Iloilo, Rizal, and Ilocos Sur, and
Acacia mangium, Acacia auriculiformis and G. arborea in Leyte. Non-linear regression was
used to derive species-specific, site-specific and generic equations between yield and
diameter of the form y = aDb. Equations were evaluated based on the correlation coefficient,
standard error of the estimate and residual plots. Regressions resulted to high r values
(>0.90). In some cases, non-homogeneous variance was encountered. The generic equation
improved estimates compared with models used in previous studies.

INTRODUCTION
Climate change is of major community concern, the most recent Intergovernmental Panel on
Climate Change (IPCC) assessment report concluding that there is strong evidence that
anthropogenic activities have affected the world’s climate (IPCC 2001). The rise in global
temperatures has been attributed to emission of greenhouse gases, notably CO2 (Schimell
et al. 1995). Forest ecosystems can be sources and sinks of carbon (Watson et al. 2000).
Deforestation and change in land use result in a high level of emissions of CO2 and other
greenhouse gases. Presently, it is estimated that the world’s tropical forests emit about 1.6
Gt of CO2-C per year (Watson et al. 2000). Land-use and forestry also have the potential to
mitigate carbon emissions through the conservation of existing carbon reservoirs (i.e. by
preventing deforestation and forest degradation), improvement of carbon storage in
vegetation and soils and wood products, and substitution of biomass for fossil fuels for
energy production (Brown et al. 1993). Estimation of the magnitude of these sinks and
sources of carbon requires reliable estimates of the biomass of forests and of individual
trees.
Direct measurement of tree biomass involves felling an appropriate number of trees and
estimating their field- and oven-dry weights, a method that can be costly and impractical,
especially when dealing with numerous species and large sample areas. Rather than
performing destructive sampling all the time in the field, an alternative method is to use
regression equations (developed from a previously felled sample of trees) that predict
biomass given some easily measurable predictor variable, such as tree diameter or total
height. Such equations have been developed for many species (Parde 1980), including fastgrowing tropical species (Lim 1988, Fownes and Harrington 1991, Dudley and Fownes 1992,
Stewart et al. 1992).
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Biomass is typically predicted using either a linear (in the parameter to be estimated) or nonlinear regression model, of the following forms:
Linear:
Nonlinear:
where

Y = βX + ε
Y = Xβ + ε
Y
X
β
ε

(Equation 1)
(Equation 2)

= observed tree biomass
= predictor variable (diameter, height)
= model parameter
= error term

The nonlinear model can be subdivided into two types: ‘intrinsically linear’ and ‘intrinsically
nonlinear’. A model that is intrinsically linear can be expressed by transformation of the
variables into standard linear form. If a nonlinear model cannot be expressed in this form,
then it is intrinsically nonlinear. An example of an intrinsically linear model is the power
function:
y = aDbe
where

(Equation 3)

y = tree biomass (or total height)
D = diameter at 1.30 m (dbh)
a, b = model parameters
e = error term

Taking the natural logarithms of both sides of the equation yields the linear form:
ln y = ln a + b ln D + ln e

(Equation 4)

In this form, the regression model can be fitted to biomass (or height) data using standard
linear regression and least squares estimation. In earlier attempts to develop biomass
equations for trees, logarithmic transformation was traditionally employed as a means of
linearising nonlinear relationships, mainly because of the difficulty of solving non-linear
relationships without the aid of high-speed computers (Payandeh 1981). However, there are
disadvantages in using logarithmic transformations, including the assumption of a
multiplicative error term in the model (Baskerville 1972) and difficulties in evaluating usual
measures of fit such as R2 and the standard error of estimate (SEE) in terms of the original
data. In the case of biomass equations, nonlinear models usually produce a better fit than
both the logarithmic and multiple linear regression models (Payandeh 1981).
Many works on mathematical models for biomass show the superiority of the power function
(Equation 3 above), notably for estimation of the stems and roots of trees (Parde 1980,
Fownes and Harrington 1991, Ketterings et al. 2001). The model also expresses the longrecognised allometry between two parts of the plant (Parde 1980), i.e. proportionality in the
relative increment between the two parts (e.g. stem biomass and girth of a tree).
A generic equation for predicting individual aboveground tree biomass using dbh as
predictor variable was developed by Brown (1997) using data on 170 trees of many species
harvested from the moist forest zone of three tropical regions. This equation has been used
in previous studies to determine indirectly the biomass and C storage of forest ecosystems n
the Philippines (Lasco et al. 2002a and b, Lasco et al. 2004) because of the scarcity of local
species- or site-specific biomass equations. However, generic equations applied to local
data tend to overestimate the actual biomass of trees (Ketterings et al. 2000, Van Noordwijk
et al. 2002, Macandog and Delgado 2002), which highlights the need to develop species-
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specific and site-specific equations that produce estimates that more closely reflect the
characteristics of species and conditions in the Philippines.

RESEARCH METHOD
For this study, no destructive sampling of trees was done; instead existing data from studies
involving destructive sampling for biomass determination of trees conducted in several
localities in the Philippines by Kawahara et al. (1981), Tandug (1986) and Buante (1997)
were re-analysed. A general description of the study sites from these sources is provided in
Table 1.
The data sets consisted of individual tree measurements for dbh, total height and total
aboveground biomass of tropical tree species, majority of which are fast-growing plantation
species (Tables 2-4). Tandug (1986) and Buante (1997) both developed biomass regression
equations with dbh and height as predictor variables. Nevertheless, both data sets were still
analysed in order to develop simpler equations (i.e., those with fewer parameters and would
not require prior transformation of data).
Table 1. Description of sampling sites from various data sources
Locality
Aras-asan,
Mindanao

Climate
Type
IV

Species
Paraserianthes
falcataria(L.)
Nielsen
Swietenia
macrophylla King
Gmelina arborea
Roxb.

Age (yr)

Plantation
(timber)

4.9,
8.3

1085,
315

15.3

1147

9.3

1191

Plantation
(timber)
Plantation
(timber)
Natural
Dipterocarpaceae
forest
Leucaena
leucocephala de Plantation
Wit

Laguna

I

Antique

III

L. leucocephala

Cebu

III

Stand density
(stems/ha)

Forest type

unknown

459

Plantation

4

10742

L. leucocephala

Plantation

10

1500

I

L. leucocephala

Plantation

7

8140

Iloilo

IV

L. leucocephala

Plantation

5

648

Rizal

I

L. leucocephala

Plantation

2-4

8926

Leyte

II

Plantation
(fuelwood)

4

2500

4

2500

4

2500

Acacia
auriculiformis A.
Cunn. ex Benth
Acacia mangium
Willd.
G. arborea

Plantation
(fuelwood)
Plantation
(fuelwood)

Kawahara et
al. 1981

1144

9

Ilocos Sur

Source

Tandug 1986

Buante 1997

A preliminary screening was done for each data set by producing scatter plots of raw i.e.
untransformed data and log-transformed values of biomass vs dbh (Figures 1 to 6). Plots of
log-transformed biomass vs dbh are expected to assume the shape of a straight line, based
on the allometric relationship previously mentioned.
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Table 2. Summary data of trees sampled by Kawahara et al. (1981)
Species

Number of
trees

Dbh
(cm)

Total height
(m)

Total aboveground biomass
(kg/tree)

Paraserianthes falcataria
(5-yr old)
Paraserianthes falcataria
(8-yr old)

7

5.4 - 20.5

9.3 - 18.3

2.865 - 104.845

13

4.1 - 36.1

4.3 - 33.6

2.682 - 533.299

Gmelina arborea

7

8.0 - 31.4

7.3 - 25.0

9.384 - 306.008

Swietenia macrophylla

5

6.7 - 26.0

5.6 - 18.9

7.247 - 314.610

Dipterocarpaceae

7

7.3 - 34.0

7.9 - 26.9

6.85 - 472.822

Table 3. Summary data of L. leucocephala trees sampled by Tandug (1986)
Locality or
province

Number of
trees

Dbh
(cm)

Total height (m)

Laguna

18

5.4 – 21.0

5.7 - 10.5

Total above-ground
biomass
(kg/tree)
5.141 - 151.368

Antique

13

4.5 - 14.1

9.0 - 12.7

7.4896 - 72.8962

Cebu

21

10.0 - 31.8

12.3 - 19.0

35.995 - 534. 973

Ilocos Sur

18

5.2 - 20.8

10.1 - 21.0

11.093 - 287.349

Iloilo

14

5.1 - 13.8

8.3 - 10.3

8.7576 - 75.7346

Rizal

27

4.0 -16.2

5 .5 - 16.1

3.274 - 100.984

Table 4. Summary data of trees sampled by Buante (1997)
Species

Number of
trees

Dbh
(cm)

Total height (m)

Total above-ground
biomass
(kg/tree)

Acacia auriculiformis

30

7.2 - 12.9

6.48 - 9.50

15.708 - 49.080

Acacia mangium
Gmelina arborea

30
30

7.1 - 12.5
4.2 - 15.9

6.20 - 8.90
3.94 - 8.21

11.775 - 48.827
9.177 - 68.579

After this initial screening, nonlinear regression analysis of the data was performed with
CurveExpert v.1.3 (Hyams 1997) software using the Levenberg-Marquardt algorithm.
Practical experience in the field has shown the difficulty of obtaining accurate measurements
of the height of standing trees, especially in natural forest stands. Bearing this in mind,
priority has thus been given to a model with only diameter as predictor variable. Separate
biomass equations of the form y = aDb, with Y = total above-ground biomass of tree, D =
diameter at breast height, and a,b = parameter estimates, were derived for each species and
each site in the data sets. Pooled biomass data were also analysed to obtain generic
equations with potential wider applicability. In the analysis, the effect of species and site
differences on biomass was not considered. Species-specific, site-specific as well as generic
equations were evaluated based on the correlation coefficient (r), standard error of the
estimate (SEE) and residual plots.

`
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RESULTS AND DISCUSSION

400

Biomass (kg)

600
500
400
300
200
100
0
0

10

20

30

Biomass (kg)

Biomass (kg)

Scatter plots of Buante’s data for Acacia mangium, Acacia auriculiformis and Gmelina
arborea (Figure 3 and Figure 6) show no apparent relationship between biomass and
diameter, which was not the case with the other two data sets. Log-transformed values also
failed to achieve a good linear fit. Because Buante’s data set appears not to exhibit the
expected functional relationship between dbh and total aboveground biomass, it was
decided to exclude this (secondary) data set from further analysis.
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Figure 1. Scatter plots of untransformed biomass vs. dbh from Kawahara et al. (1981)
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Figure 2. Scatter plots of untransformed biomass vs. dbh from Tandug (1986)
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Figure 3. Scatter plots of untransformed biomass vs. dbh from Buante (1997)
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Figure 4. Scatter plots of log-transformed biomass vs. dbh from Kawahara et al. (1981)
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Figure 6. Scatter plots of log-transformed biomass vs. dbh from Buante (1997)
Estimates for the parameters of the power function fitted to individual species and sites and
the pooled biomass data are presented in Table 5, and graphs of the observed vs. fitted
values are shown in Figures 7 to 10. All analyses resulted in high r values (>0.90), although
the SEE are variable. Figures 7 and 8 show the good fit of the generated power functions for
each species-site combination. Figure 8 in particular indicates that in the absence of height
data for L. leucocephala, the new equations can adequately approximate the observed
biomass values with diameter at breast height as sole predictor variable. The regressions for
pooled sites for L. leucocephala (Figure 9) and pooled species and sites – i.e. Tandug’s and
Kawahara et al.’s data combined (Figure 10) – indicate a good fit to the lower range of the
data, but greater uncertainty in predicting biomass with greater diameters (> 20 cm). Despite
this, as seen in Figure 11, the use of the power function y = 0.342D2.073, improved estimates
compared with applying the generic equation by Brown (1997) used in previous studies.
Examination of residual plots (Figure 12-14) revealed that in some cases (L. leucocephala in
Laguna and Ilocos Sur, and the generic equations), non-homogeneous error variance was
encountered, i.e. increases as dbh increases. Future work should address this problem to
improve the predictive ability of the equations. One remedy discussed in Ballard et al. (1998)
is the application of a weighting scheme for the non-linear fitting.

121

Biomass Equations for Tropical Tree Plantation Species

Table 5. Summary of regression parameter estimates and statistics for biomass equations
for five species using model: y = aDb , where y = total above-ground tree biomass (kg), D =
dbh (cm) and a,b = model parameters
Species
Paraserianthes
falcataria
Gmelina arborea
Swietenia macrophylla
Dipterocarpaceae
Leucaena
leucocephala
Laguna
Antique
Cebu
Ilocos Sur
Iloilo
Rizal
All sites
combined
All species/sites

n

Min D

Max D

A

b

SEE

r

20

4.1

36.1

0.049

2.591

19.766

0.991

7
5
7

8.0
6.7
7.3

31.4
26.0
34.0

0.153
0.022
0.031

2.217
2.920
2.717

13.831
17.616
24.374

0.994
0.993
0.992

18
13
21
18
14
25

5.4
4.5
10
5.2
5.1
4.0

21.0
14.0
31.8
20.8
13.8
16.2

0.132
0.477
0.753
0.112
0.225
0.182

2.316
1.937
1.921
2.580
2.247
2.296

11.424
5.412
32.151
14.860
5.710
4.149

0.972
0.975
0.981
0.982
0.967
0.992

111

4.0

31.8

0.206

2.305

26.468

0.973

148

4.0

36.1

0.342

2.073

41.964

0.938
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Figure 7. Observed vs. fitted biomass values for trees sampled by Kawahara et al. (1981)
‘Power Fit’ refers to allometric equation specific for each species.
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Figure 8. Observed vs. predicted biomass values of trees sampled by Tandug (1986)
‘Power Fit’ refers to allometric equation specific to a site and ‘Tandug’ = biomass equations by
Tandug with dbh and height as predictors (Y= aDb1Hb2).
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Figure 9. Observed vs. predicted biomass values of trees sampled by Tandug (1986)
These are estimated using the power function y = 0.206D2.305 fitted to the pooled L .leucocephala data
(‘Power Fit Leucaena’), and the generic equation y = 0.342D2.073 fitted to the pooled TandugKawahara et al. data (‘Power Fit-Gen’).
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Figure 10. Observed vs. fitted biomass values of the pooled Tandug-Kawahara et al. data
Fitted using the generic equation y = 0.342D2.073 (‘Power Fit-Gen’).
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Figure 11. Observed vs. predicted biomass values using the generic equation y = 0.342D2.073
(‘Power Fit-Gen’), and Brown's (1997) equation y = exp(-2.134+2.530ln(D)
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SUMMARY AND CONCLUSIONS
Allometric equations for predicting tree biomass were developed using secondary data from
studies involving destructive sampling and conducted in the Philippines. Biomass data were
taken from studies conducted independently by Kawahara et al. (1981) for timber plantations
of Gmelina arborea, Paraserianthes falcataria, Swietenia macrophylla and Dipterocarp
species in Mindanao; Tandug (1986) for Leucaena leucocephala plantations (mainly for
dendrothermal power plants) from Laguna, Antique, Cebu, Iloilo, Rizal, and Ilocos Sur, and
Buante (1997) for Acacia mangium, Acacia auriculiformis and G. arborea in Leyte. Nonlinear estimation was used to fit the data to the power function Y = aDb , with Y = total
above-ground biomass of tree, D = diameter at breast height, and a,b = parameter
estimates.
Regression equations based solely on diameter appear to estimate adequately tree
biomass, with a correlation coefficient of more than 0.90, although the inclusion of height as
predictor variable was not explored. A problem encountered with the regressions is that in
some cases tested, errors in prediction tend to increase with increasing diameter (nonhomogeneous variance).
It is emphasised that the biomass regression equations presented in this report are
deterministic in nature, i.e. parameter estimates are single fixed numbers at any given time
and applying them on trees under different growing conditions and to diameters outside the
range of the measurements of the sampled trees is not advised.
Future efforts in equation development should consider including large trees whenever
possible, because the analysis reported here shows greater variability in tree biomass
among groups at larger diameters (≥ 30 cm dbh). The variability in biomass of the different
species-sites in the pooled data precludes the development of a generalised biomass
equation of potential wider applicability. It is still recommended that species- and site-specific
equations be used whenever possible.
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CARBON STORAGE AND SEQUESTRATION
POTENTIAL OF SMALLHOLDER TREE FARMS
ON LEYTE ISLAND, THE PHILIPPINES
Renezita F. Sales, Rodel D. Lasco and Ma. Regina N. Banaticla
The role of terrestrial ecosystem in mitigating the effects of climate change entails the
assessment of carbon stocks in various pools. This study predicts the carbon storage and
sequestration potential of common tree farm species in Leyte Island, the Philippines. Data
gathered from field measurements has been used to fit the Chapman-Richards growth
function to predict the volume and biomass increment of Gmelina arborea and Swietenia
macrophylla tree farms until they reached their respective rotation ages. Biomass and
carbon density values are found to vary with age, type of species, site conditions and
silvicultural treatments applied in the stand. Although differences in year when the trees
were planted had no relation with its soil carbon storage, this pool had greater storage
capacity than the above-ground biomass and roots. The average maximum growth was
attained after 10 years for G. arborea and 13 years for S. macrophylla. Volume growth started
to slow down when the tree species reached almost half its rotation age. The same trend was
observed for the biomass and carbon density of each farm. The maximum mean annual
increment of both species was attained before the expected maximum growth year. Growth
increment decreased as the species reached their rotation age. The total C storage capacity of
a 15-year-old G. arborea tree farm was estimated at 64 MgC/ha while that of a 25–year-old S.
macrophylla was estimated at 159 MgC/ha. The average carbon sequestration rate of both
species was 5 MgC/ha/yr which is lower than the average rate of most tree plantation
species in the Philippines. With almost 2 M ha of grasslands in the country, establishing tree
farms is a strategy to attain the national goal on sustainable development and at the same
time reduce the greenhouse gases (GHGs) emissions.

INTRODUCTION
The IPCC Third Assessment Report (2001) presented new and stronger evidence that most
of the warming observed in the last 50 years is due to human activities and warming is
expected to continue this century and alter atmospheric composition. It was also predicted
that by the year 2100, the average surface temperature will increase by between 1.4 to
5.8°C while sea level is expected to rise by 0.09 to 0.88 cm, resulting in flooding of low-lying
areas. CO2 is the most abundant greenhouse gas and is responsible for more than half of
the radiative forcing associated with the greenhouse effect (Dixon et al. 1993, Moura-Costa
1996).
Forest ecosystems play an important role in climate change because they can be both
sources and sinks of CO2 (Trexler and Haugen 1994). At present, the world’s tropical forests
are found to be a net source of C due to anthropologic activities including deforestation with
an emission of 1.6 Gt (1 Gt = 109 tons), in the year 1990 alone. In fact, Philippine forests,
through massive deforestation, were found to have contributed about 3.7 Pg (1 Pg = 1015
tons) of C to the atmosphere from year 1500 to the modern era (Lasco and Pulhin 1998).
Other causes could be mainly human-induced activities including fossil fuel burning and
changes in land use and land cover (IPCC 1995).
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The rehabilitation of degraded lands through the establishment of tree plantations and
agroforestry may play an important role in sequestering CO2. These strategies have become
popular in many places due to a combination of economic return and the environmental
benefits they provide (Aggangan 2000); however, there is little information on the carbon
budgets of tropical tree plantations and tree farms. This information is needed for a more
accurate picture of their role in mitigating climate change.
The study reported here aimed to predict the carbon stocks and sequestration of smallholder
tree farms by using field data and fitting to Chapman-Richards growth functions throughout
the species’ rotation age. In addition carbon stocks in the above-ground biomass, roots and
soil were quantified. The capability of smallholder tree farms to store and sequester CO2
especially when trees are planted in grassland areas is examined. The next section
discusses the field measurements done in the sample tree farms. This is followed by
volume, biomass and carbon storage and sequestration prediction, for the farms’ respective
rotation ages.
LOCATION AND DESCRIPTION OF THE STUDY AREA
The study was conducted on Leyte Island, which is the eighth largest island in the
Philippines. It is located in the Eastern Visayas region (Region 8), at about 9°45' N latitude
and 123°50'- 126°00' E longitude. The island consists of two provinces, Leyte and Southern
Leyte, and covers a total land area of about 750,000 ha. The capital cities of Leyte and
Southern Leyte are Tacloban City and Maasin City, respectively. The smallholder tree farms
for the study are located in the municipalities of Albuera, Matalom, Panan-awan and
Badiang, Maasin City and Macrohon, Southern Leyte (Figure 1). The location and elevation
of the farms were determined using a GPS receiver.
According to the Corona System of classification (PAGASA 2005), two types of climate exist
in Leyte Province. In the east, climate is characterised by high pronounced rainfall from
November to January while the climate of the west is characterised by rainfall that is
relatively uniformly distributed throughout the year. Most of the sample farm belongs to the
latter climate type. Sample smallholder tree farms were selected by purposive sampling

RESEARCH METHOD
A survey of all the existing smallholder tree farms in Leyte Island was conducted, then
smallholder tree farms planted with common species with varying ages were selected by
purposive sampling, taking into consideration the year of establishment and the area
coverage for each species. Initial selection was made from the data of the ACIAR
Smallholder Forestry Program based at the College of Forestry, Leyte State University,
Baybay, Leyte. The data were compiled from the various studies conducted on smallholder
tree farms in the province. Initial selection was made from the data of the ACIAR
Smallholder Forestry Program based at the College of Forestry, Leyte State University,
Baybay, Leyte. The data were compiled from the various studies conducted on smallholder
tree farms in the province. The data provided a detailed description of the farms which
included the operators’ name, location, species planted, approximated area planted per
species, and the year of planting.
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Figure 1. Location of the study sites in Leyte Island
A criterion was set on the minimum area coverage of the sample farm to be selected. Data
showed that most of the tree farms on Leyte Island cover a minimum of 0.5 ha. This served
as the basis for the set criterion. Species with various representative age levels from the
time of establishment to those ready for harvest were preferred. Selected farms were also
verified in the field.
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Based on the results of the survey, Gmelina arborea and Swietenia macrophylla tree farms
are the most commonly planted species in smallholder tree farms in Leyte. Sample farms
are privately owned with a minimum area per species of 0.75 ha, except for one field trial site
included for Swietenia macrophylla species with 0.25 ha (Table 1).
For above-ground measurement, the field sampling protocol was adapted from Hairiah et al.
(2001). For live tree biomass measurements, four 5m x 40m (200 m2) transects were
randomly established per site with various species and age. Trees of more than 5 cm
diameter at breast height (dbh) within 2.5m of each side of the 40m centreline were
measured. For trees branching below breast height, the dbh of all branches was measured
separately and added. Diameters of trees were measured with standard diameter tape.
Heights were systematically taken from the first two corner trees of every plot using an
Abney hand-level. The average height of the eight sample trees was obtained per farm.
However, for a mature S. macrophylla field trial site, average height of large diameter trees
was used.
Samples for soil bulk density were taken by driving an improvised metal canister (6 cm
diameter and 10 cm height) into the 10-20 cm. Samples for organic carbon content were
collected at the same spot were bulk density samples were taken. Composite samples of 1
kg were taken to the LSU Department of Agronomy and Soil Science for chemical analysis
using the Walkley-Black method. Soil organic carbon storage was computed using the
formula:

Oven − dried weight of soil
Bulk density ⎛⎜ g ⎞⎟ =
⎝ cc ⎠
Volume of canister

(Equation 1)

Soil Organic Carbon (SOC) per ha

Volume of one ha = 100 × 100 × 0.30 m

Weight of soil (Mg) = bulk density x volume
Carbon density ⎛⎜ Mg ⎞⎟ = weight of soil × % SOC
ha ⎠
⎝
Determining root biomass is both expensive and laborious, thus conservative estimates are
used based on literature (following the method outlined by Lasco and Sales, 2003), as a
more practical approach of claiming carbon credits for this type of pool. Root biomass also
varies considerably among the tropical forests, and procedural difficulties exist in recovering
it from soil depths (Brown 1997). For this study, an allometric equation from Cairns et al.
(1997), based on the above-ground biomass for tropical forests, was adapted to estimate the
root biomass. The equation is illustrated as follows:
Root biomass ⎛⎜ Mg ⎞⎟ = e [− 1.0587 + 0.8836 * ln (AGB )]
ha ⎠
⎝

(Equation 2)

where e represents the exponential function, ln refers to natural logarithms, and AGB is
aboveground biomass (in Mg). The growth of trees in most tree farms and plantations is
affected by the initial spacing, silvicultural treatment such as fertiliser application, artificial
pruning, thinning operations and site conditions (Brack and Wood, 1996). Thus, the entire
management regime applied for each farm from the time of planting up to the present farm
condition was noted. The information obtained was used to relate the silvicultural treatments
applied and its effect on the growth of individual trees in the stand.
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STAND LEVEL MEASUREMENTS OF VOLUME, BIOMASS AND CARBON DENSITY

From the direct measurement of the various parameters including dbh, merchantable height
(mh) and total height (th) of individual trees contained inside the sample plots laid out for
each tree farm, stand level parameters including the volume of standing trees, biomass and
carbon density (Mg/ha) were derived. These values from the representative ages of the
sample species served as the observed data to fit the Chapman-Richards functions.
Estimation of stand volume
Volume (m3/ha) was estimated using small sampling units by directly measuring the volume
of each tree with a given dbh at 1.3 m, total height (th) and merchantable height (mh)
measurements. The volume per tree was computed using the general formula: 0.7854*dbh2*
mh/th*form factor (following Philip, 1994). Computation was done using this formula:

Form factor = V m

g bh

(th )

(Equation 3)

where Vm is merchantable volume over bark, defined by specific top diameter (m), gbh is
basal area at breast height (1.4 m), and th is total height (m).
Volume per hectare was estimated using the formula:

⎛ mi ⎞
∑ ⎜⎜ ∑ Vij ⎟⎟
⎝
⎠
V =
na
n

(Equation 4)

where V=average volume, estimated from n samples (m3/ha), Vij is the volume of individual
trees measured on the ith plot after measured standing (m3/ha), mi is the total number of
trees in the ith plot (i= 1 to n), and n is the number of plots.
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Table 1. Profile of the study sites
Species

Municipality

Age of
Species
(year)

GPS location

Elevation
(masl)

Climatic
type

Area
coverage
(ha)

Gmelina arborea

Matalom

5

36

IV

1.0

Gmelina arborea

Maasin

7

38

IV

0.75

Gmelina arborea

Maasin

8

53

IV

1.70

Gmelina arborea

Macrohon

9

16

IV

1.0

Gmelina arborea

Macrohon

10

N 10° 17.042'
E 124° 47.738'
N 10° 07.388'
E 124° 53.729'
N 10° 10.699'
E 124° 46.392'
N 10° 0.2624'
E 124° 58.483'
N 10° 0.2846'
E 124° 58.258'

16

IV

0.75

Swietenia
macrophylla

Albuera

5

N 10° 52.224'
E 124° 44.334'

16

IV

1.0

Swietenia
macrophylla

Maasin

6

N 10° 08.537'
E 124° 48.158'

34

IV

1.0

Swietenia
macrophylla

Macrohon

8

N 10° 4.462'
E 124° 56.630'

18

IV

0.75

Swietenia
macrophylla

Maasin

38

N 10° 10.893'
E 124° 46.16'

37

IV

0.25

Note: All sample farms are privately owned except for a field trial site planted with 38 years
old S. macrophylla.

Measurement of stand biomass and carbon density
In the Philippines, generic biomass regression equations developed by Brown (1997) from a
large data pool of species sampled throughout the tropics have been used in local studies to
determine indirectly the biomass and carbon storage of forest ecosystems. However, the use
of these generic equations was found to overestimate the actual biomass of trees (Ketterings
et al. 2000, Macandog and Delgado 2002, Hairiah et al. 2002), which shows the need to
develop species-specific and site-specific equations that yield more reliable estimates of the
characteristics of species and conditions of specific locations in the Philippines.
Species-specific allometric equations, which only require diameter as predictor variable for
above-ground biomass, were used in this study. The equations were developed from
previous studies involving destructive sampling of trees in various locations in the Philippines
(Banaticla et al. 2004). These secondary data were subjected to regression analysis to
derive specific biomass equations per species, as reported in Banaticla et al. (2004) The
details on how these equations were derived were further discussed in the first draft report of
the ACIAR Carbon Sequestration Study funded by the Australian Centre for International
Agricultural Research (Banaticla et al. 2004) The carbon density (MgC/ha) of each farm was
derived by multiplying the stand biomass density (Mg/ha) by 45% IPCC default value for C
content.
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Fitting the Chapman-Richards functions
The growth of a forest stand can be represented by the Chapman-Richards function (Venn
et al. 2001). This function was used to predict the merchantable and total growth of each
species in terms of volume (m3/ha). Biomass and carbon density of trees were predicted,
using the function

dY

β

dt = α .Y

− γY ,

(Equation 5)

where α>0, γ>0, 0< β<1, Y is stand volume (m3/ha), t is time in years, and α, γ and β are
parameters of the relationship.
Carbon Storage and Carbon Sequestration Prediction up to the Species’ Rotation
Ages

Carbon density (MgC/ha) values were derived by multiplying the predicted biomass values
(Mg/ha) from Chapman-Richards function with the carbon content default value of 0.45
based on the overall estimate of carbon content of biomass of trees as proposed by IPCC
(1996).The amount of carbon stored over the species’ rotation age determined the carbon
sequestration rate in MgC/ha/yr of a given farm.
RESULTS AND DISCUSSION
Biomass and Carbon Density

Using the Chapman-Richards function, the measured biomass from the field of five yemane
(Gmelina arborea) smallholder tree farms, including the below-ground biomass, was fitted to
predict the biomass of the stand up to its given rotation age, which was 15 years. From the
results, the farm could reach between 2.18 Mg/ha and 142.10 Mg/ha (Table 2).
The carbon density value of the farm ranged from 0.98 to 63.94 MgC/ha. The predicted
above-ground biomass of a six-year-old farm was 98.54 Mg C/ha which was higher than the
biomass obtained from a plantation of the same species and age in Indonesia that was
classified as having favourable site conditions at C density of 65 Mg/ha (Agus 2003). Thus,
the yemane farm was classified as having favourable site conditions as well.
The predicted biomass density of mahogany (Swietenia macrophylla.) tree farms reached
352.8 Mg/ha for a rotation of 25 years. The value obtained was comparable with a 16-yearold mahogany plantation in Mindanao with biomass density of 261 Mg/ha, and lower than a
44-year-old stand in Mt. Makiling, Laguna with biomass density of 590.40 Mg/ha. There was
an insignificant increase in biomass from the early stage of establishment (Year 1) with the
predicted values almost equal to zero. A 25-year-old mahogany reached a carbon density
value of 158.76 MgC/ha which was higher than that of a 15-year-old yemane farm.
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Table 2. Predicted biomass and carbon density for yemane and mahogany smallholder tree
farms (MgC/ha)

Age
(years)
Gmelina arborea
1
2
3
4
5
6
7
8
Swietenia macrophylla
1
2
3
4
5
6
7
8
9
10
11
12
13

Biomass
density
(Mg/ha)

Carbon
density
(MgC/ha)

Age
(years)

Biomass
density
(Mg/ha)

Carbon
density
(MgC/ha)

2.18
14.78
36.17
59.81
81.19
98.54
111.74
121.39

0.98
6.65
16.28
26.91
36.54
44.34
50.28
54.62

9
10
11
12
13
14
15

128.26
133.08
136.42
138.72
140.29
141.37
142.10

57.72
59.89
61.39
62.42
63.13
63.61
63.94

0.00
0.02
0.58
4.00
14.16
33.86
62.82
98.18
136.13
173.28
207.33
237.06
262.11

0.00
0.01
0.26
1.80
6.37
15.24
28.27
44.18
61.26
77.98
93.30
106.68
117.95

14
15
16
17
18
19
20
21
22
23
24
25

282.66
299.20
312.30
322.57
330.55
336.71
341.45
345.08
347.85
349.97
351.58
352.80

127.20
134.64
140.53
145.16
148.75
151.52
153.65
155.29
156.53
157.49
158.21
158.76

Below-Ground Measurements of Soil Carbon

Bulk density values of yemane ranged from 0.79 to 1.13 g/cc while mahogany farms had
0.83 to 1.04 g/cc. Lower bulk density measurement indicated a higher organic matter content
in the soil of the sample farms (Brady 1974). Based on the results, the seven-year-old
yemane farm had the highest C density in the soil with 121.52 MgC/ha.
The results indicated that the age of the farm is not related to its soil C density. Similar
findings were obtained in an afforested area, where carbon change of the soil sampled
below a depth of 10 cm, had no significant relationship with stand age age (Polglase et al.
2000). Hence, the differences in values were due to the extent of disturbances in the soil
(Sales 1998) and decrease with depth (Banaticla 2003).
Measurement of Carbon in Root Biomass

The root biomass obtained, based on the AGB (Equation 2) of yemane smallholder tree
farms, ranged from 13.52 to 24.86 Mg/ha with the oldest sample stand having the highest
root biomass value while an eight-year-old stand had the lowest value. The mahogany stand
obtained 2.43 to 53.98 Mg/ha root biomass. Total carbon stock of above- and below-ground,
of the yemane smallholder tree farms on Leyte Island, ranged from 74.17 to 171.96 MgC/ha.
These values were relatively lower than the total C storage of a 15-year-old yemane
plantation as reported by Philippine National Oil Company (PNOC) Geothermal Reserve in
Ormoc City with 294.16 MgC/ha (Lasco et al. 2001).
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Mahogany farms had total C stocks of 30.19 MgC/ha from a five-year-old stand to 222.84
MgC/ha from the oldest stand The values obtained were comparable with the total C density
above-ground, below-ground and in the soil of a nine-year-old mahogany plantation inside
the PNOC with 192 MgC/ha.
Table 3 presents the amount of C stock in terms of percentage of above- and below-ground
(root and soil) biomass and carbon density based on the total computed values from the
sample farms. More than 80% of biomass was contained above-ground for yemane and
mahogany smallholder tree farms, while root biomass comprised less than 20% of the total
biomass. It was found that about 60% of carbon was contained in the soil, 34% was tied up
in the AGB of the smallholder tree farms, and 6% was in the roots.
Table 3. Percent biomass carbon density values of various pools of yemane and mahogany
tree farms

Species

G. arborea

Mean
S. macrophylla

Mean

Age
(years)

AGB
(%)

5
7
8
9
10

82.46
83.01
82.36
83.23
83.50
82.91
78.84
80.96
82.79
84.86
81.86

5
6
8
38

Root
biomass
(%)
17.54
16.99
17.64
16.77
16.50
17.09
21.16
19.04
17.21
15.14
18.14

AGB carbon
(%)

Root carbon
(%)

Soil
Carbon (%)

40.57
24.35
31.78
33.5
40.53
34.15
13.53
13.29
25.76
61.09
28.42

8.63
4.98
6.80
6.75
8.01
7.03
3.63
3.12
5.35
10.9
5.75

50.8
70.67
61.41
59.75
51.46
58.82
82.84
83.59
68.89
28.01
65.83

In a natural forest in Leyte, about 51% of carbon was stored in the biomass and 49% was
found in the soil (Lasco et al. 2001). The findings agreed with the data reported in the
literature where the soil was found to store at least 30% of total forest carbon or as much as
the biomass (Lugo and Brown, 1992, Moura-Costa 1996). These values indicated the
important role of soils in storing carbon and the need to conserve soil organic matter as one
possible strategy in enhancing carbon storage. Soil organic matter can conserved by
applying soil management practices such as minimum tillage and adoption of soil erosion
control measures (Lasco et al. 2001c).
The average grasslands in Leyte had a total biomass and carbon density of 28.5 and 12.1
Mg/ha, respectively (Lasco et al., 2001). The results of the study were almost equivalent with
a three-year-old yemane stand and a six-year-old mahogany stand. This meant an increase
of more than 80% in biomass and carbon density if grasslands would be planted with
yemane, and more than 90% increase in biomass and C density if mahogany stands would
be established (Table 5). These would result to a net carbon storage of 51.84 and 146.66
MgC/ha from yemane and mahogany stands, respectively. However, computation was
based on the species’ rotation age of 15 years and 25 years for yemane and mahogany,
respectively, and the study assumed that grasslands would have a constant C storage.
Lasco et al. (2001) found that on average grasslands in Leyte have a total biomass and
carbon density of 28.5 and 12.1 Mg/ha, respectively These levels are similar to those of a
three-year-old yemane stand and a six-year-old mahogany stand. There would be an
increase of more than 80% in biomass and carbon density if grasslands were planted with
yemane, and more than 90% increase if mahogany stands were established (Table 5). The
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net carbon storage would be 51.84 and 146.66 MgC/ha from yemane and mahogany stands,
respectively. However, this computation is based on rotation ages of 15 years and 25 years
for yemane and mahogany, respectively, and assumes that grasslands would have a
constant C storage.
Carbon Storage and Carbon Sequestration of Mahogany and Yemane Tree Farms

Table 4 reports the farm level carbon storage or density and sequestration of yemane and
mahogany. The C density data predicted by the Chapman-Richards function includes the
above-ground biomass, roots and soil. The average storage estimates are 44.58 and 93.64
MgC/ha for yemane and mahogany stands, respectively. Short rotation species including
yemane does not achieve a high C storage (Dewar and Cannell 1991) as compared to
mahogany. In addition, agroforestry and plantation farms have C storage ranging from 4% to
27% lower than that of an undisturbed forest (Hairiah 2001).
Table 4. Tree farm level C storage and sequestration of smallholder tree farms

Age
(years)

C storage
(Mg/ha)

C sequestration
(MgC/ha)

Age
(years)

C storage
(Mg/ha)

C sequestration
(MgC/ha)

Gmelina arborea
1
2
3
4
5
6
7
8
Mean

0.98
6.65
16.28
26.91
36.54
44.34
50.28
54.62
44.58

0.98
3.33
5.43
6.73
7.31
7.39
7.18
6.83
5.47

9
10
11
12
13
14
15

57.72
59.89
61.39
62.42
63.13
63.61
63.94

6.41
5.99
5.58
5.20
4.86
4.54
4.26

Swietenia
macrophylla
1
2
3
4
5
6
7
8
9
10
11
12
13
Mean

0.00
0.01
0.26
1.80
6.37
15.24
28.27
44.18
61.26
77.98
93.30
106.68
117.95
93.64

0.00
0.01
0.09
0.45
1.27
2.54
4.04
5.52
6.81
7.80
8.48
8.89
9.07
5.94

14
15
16
17
18
19
20
21
22
23
24
25

127.20
134.64
140.53
145.16
148.75
151.52
153.65
155.29
156.53
157.49
158.21
158.76

9.09
8.98
8.78
8.54
8.26
7.97
7.68
7.39
7.12
6.85
6.59
6.35

With the assumption that all silvicultural treatments and site conditions are the same, C
sequestration or average annual carbon accumulation of yemane and mahogany
smallholder tree farms, based on the biomass change, is 5.47 and 5.94 MgC/ha/yr,
respectively. The values obtained are lower than the average C sequestration rate of tree
plantations in the Philippines, averaging about 8.0 MgC/ha/yr, but varying with site
conditions (Lasco 2004).
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Table 5. Biomass and carbon density estimates of grassland and smallholder tree farms in
Leyte Island

Forestland use
Grassland
Gmelina arborea
Swietenia macrophylla

Biomass density
(Mg/ha)
28.5
142.1
352.8

Carbon density
(MgC/ha)
12.1
63.9
158.8

CONCLUSIONS AND IMPLICATIONS
Applying the Chapman Richards growth function to selected yemane and mahogany
smallholder tree farms on Leyte Island yields estimates of a carbon sequestration rate of
more than 5 MgC/ha/yr. The carbon storage and sequestration potential obtained varied with
species and age. It was expected that fast-growing species, including yemane, can store
less carbon than the slow-growing mahogany due to their differences in wood density and
rotation age, and this study affirmed the expectation.
About 30% of carbon was tied up in the AGB of the smallholder tree farms investigated, 6%
was tied up in the roots, and more than 60% was contained in the soil. This finding has
implications for soil conservation and management; minimum or zero tillage will protect this
important carbon pool. However, many studies reveal that in tropical soils, carbon storage in
the soil decreases as the stand matures because C is tied up in the biomass.
If grassland areas, which have the capacity to store 12 MgC/ha, are planted with these tree
species, then the stands can increase storage capacity up to 80% and 90% for yemane and
mahogany, respectively, depending on the maximum age when the trees are harvested and
the type of products derived from them. Huge areas of barren or unproductive land in the
Philippines that have been converted into smallholder tree farms could definitely help attain
sustainable development and mitigate greenhouse gases. The establishment of tree farms
could also answer the short-term needs of the farmers especially when trees are integrated
with cash crops or livestock as immediate sources of income. Tree planting could help
alleviate the warming of the environment at the micro climatic and global levels.
Further studies on the carbon storage and sequestration of other smallholder tree farms with
emphasis on the indigenous species would be desirable because of their advantages over
introduced species including acclimatisation in the area. Moreover, species with potentially
high C sequestration capacity should be screened for each land use so that species that can
absorb C fastest can be prioritised in tree planting. These studies would help prepare all
sectors in case the Kyoto Protocol materializes. Under the Clean Development Mechanism,
only reforestation (plantations established in 1990 and above) and afforestation (areas
barren for 50 years) are qualified. Smallholder tree farms and agroforestry could be included,
although many issues and debates continue regarding this international agreement.
Carbon density of the yemane and mahogany stands was found to be dependent on the
biomass that they would produce. Researchers should therefore find ways to improve dry
matter content by employing biological technologies, e.g. mycorhizzal application to attain
high growth rates in the stand.
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USING A TYPOLOGY OF TREE-GROWERS TO
GUIDE FORESTRY EXTENSION
Jerome Vanclay
This paper introduces the concept of a landholder typology as a means for targeting nonindustrial forest policy and extension. An intuitive typology for farm forestry in sub-tropical
Australia is developed, draw inferences about how an extension strategy can be varied to
reach the different groups in a cost-effective manner. Types of tree growers identified
include lifestylers, those deriving supplementary income from forestry, and those who aim to
generate their primary income from forestry. It is argued that the intensity of extension effort
warranted in higher, the more commercial the forestry operation,

INTRODUCTION
What can be done to assist smallholder tree farmers to achieve greater returns for their
efforts? In some cases, the best way to assist landholders is to provide extension advice.
However, to be effective, forestry extension efforts need to take account of information
needs of tree growers. Since landholders vary in their level of interest in growing trees, and
their information needs, it is useful to identify those who are most likely to respond to
extension advice.
Various researchers have derived landholder typologies with respect to farm forestry using
statistical techniques of cluster analysis. In contrast, many researchers have applied cluster
analysis to identify distinct groups of small-scale private forest owners, e.g. Emtage et al.
(2001), Emgate (2003, 2004), and Pregernig et al. (in press). While there has been
considerable research into smallholder typologies in the last decade, in practice most
extension advisers still rely on a mental model of farmer types. These subjective typologies
are often based on a close understanding of the farmer clientele in the particular area,
accompanied by an understanding of innovation diffusion theory as it applies to farming and
of current trends in landuse in the area. An interesting example is that of Wheeler and
Perleberg (2004), who identified various ‘tribes of family forest owners’ in the Pacific
Northwest of the USA by subjective means
In this paper, a subjective typology of landholders in the Lismore district of north-east New
South Wales, Australia, is developed, and is used examine the design of effective forestry
extension in the district. The next section describes the Lismore district.

THE CASE STUDY AREA
Lismore is a rural centre on the northern rivers area of NSW, located in the humid (1500 mm
rainfall) subtropics (29°S). The area was once heavily forested (known as the ‘big scrub’),
but almost all of the accessible forest has been removed during the past 100 years, largely
for the dairy industry. Most of the landholders in the region today are smallholders, owning 5
to 500 ha of freehold land. Many of these landholders have become interested in reforesting
all or part of their holdings. They plant a range of tree species, including several eucalypts
(especially Corymbia maculata, E. dunnii, E. grandisand E. pilularis) and a wide range of
rainforest species. A group (regional industry cluster with some government funding) known
as the Subtropical Farm Forestry Association, plays an active role in promoting farm forestry.
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Little other forestry extension support is available. As in other areas in Australia, landholders
have some concern over sovereign risk (new and adverse government regulations); the
NSW government has in fact introduced harvest rights legislation, though there is some
cynicism about how much protection this legislation provides tree-growers.

LANDHOLDER TYPES IN THE LISMORE AREA OF SUB-TROPICAL EASTERN
AUSTRALIA
In discussing their motivation for, and approach to, growing trees, it is useful to classify
landholders in the Lismore area into three broad groups. This grouping is a subjective one,
not based on rigorous analysis, but does offer some useful insights into extension methods
that may prove effective. The three groups include landholders for whom any tree-growing
income is ‘lifestyle’, ‘supplementary’, and ‘primary’ to their existence.
Lifestyle tree-growers tend to derive most of their income from off-farm activities (job,
business, investments), and their decision to live on the land is based on the desire for a
rural lifestyle: the ability to have horses, to grow fruit and vegetables, to enjoy the open
space, wildlife and expansive views. Some of these landholders have taken a circuitous
route to tree-growing; they may have grown tired or spraying weeds, tending stock and
slashing grass, and see trees as a low-maintenance form of land husbandry. Others have
made a deliberate decision that they wish to live within a forested landscape. However, they
share a common characteristic that trees form part of a lifestyle decision, not an income
strategy. They tend to plant a wide range of species, often including rainforest trees, and
often planted as mixed stands.
Supplementary tree-growers tend (or plan) to derive most of their income from on-farm
activities, but tree-growing provides only a small part of that on-farm income. These
landholders may derive most of their income from cropping, and grow trees on land lesssuited to cultivation, or may derive income from livestock, and grow trees as windbreaks and
shelterbelts. Tree-growing may be viewed as one way to provide income security in that for
instance, timber may be harvested during droughts when crop or livestock returns are
depressed. These tree-growers also tend to plant a wide range of species, but often plant
these as pure stands.
Primary tree-growers are those landholders who derive the bulk of their income from forestry
activities. These activities need not be confined to timber production; and may also produce
non-wood products such as essential oils. These tree-growers tend to plant a limited number
of species, as pure stands in large blocks.
An overview of these groupings is provided in Table 1. Although it is convenient to highlight
these distinctions as three categories, in reality, they form a continuum, with some
individuals not easy to categorise.
A number of timber-harvesting strategies are also evident, but do not relate directly to the
three categories. Many of the lifestyle tree-growers have no intention to harvest, as they
planted trees as the first step to try to recreate a ‘primeval’ forest. Others will recognise that
their plantings become crowded, or obscure a desirable view, and realise that a thinning can
be desirable for lifestyle reasons as well as for economic returns. It is difficult to anticipate
when a lifestyle tree-grower may decide to harvest; they may make this decision when a
view is obscured, after a windstorm, or after a chance discussion with a neighbour. Thus any
decision by this category of tree-grower to harvest may be termed haphazard.
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Table 1. Typology of tree-growers and their harvesting strategies
Owner type

Lifestyle

Supplement income
(income security)

Primary income

Tree planting
behaviour

Tree
management
strategy

Extension approach likely to be most
effective

No harvest

Extension effort probably not
warranted

Haphazard

Provide basic information

4

Advise the advisors

Value-adding

Provide market research

Many species,
mixed stands

Few species,
Pure stands

Few species,
Pure stands

Some supplementary tree-growers also have a haphazard harvesting strategy, and any
decision by them to harvest may be precipitated by low returns from other activities, by an
unexpected need for cash, or the observation that a neighbour is harvesting. Other
supplementary tree-growers have a definite plan to harvest at particular stages of stand
development, and their plans tend to be based on advice drawn from forestry associations,
from extension programs, or from professional forestry advisors. Clearly, these tree-growers
vary greatly in the extent to which they follow advice, with some unquestioningly following
the advice offered, and others doing substantial amounts of their own research, but all of
these supplementary tree-growers tend to be influenced by extension materials.
Primary tree-growers also follow a range of strategies regarding harvesting. At one extreme,
some rely on advice, in much the same way as the supplementary tree-growers. At the other
extreme are tree-growers who have a carefully crafted and well thought-out strategy to
maximise their return, usually through value-adding (e.g. by processing timber and
marketing non-timber products).
Just as the classification of tree-growers should be seen as caricatures within a spectrum,
these four typical forestry strategies are simply examples from a much larger spectrum.
However, these four examples offer a sound basis for discussing the kind of advice and
assistance that can be helpful to tree-growers.

PROVIDING FORESTRY EXTENSION INFORMATION TO TREE GROWERS
Lifestyle tree-growers with no intention to harvest are not considered any further, as many
are quite determined in their resolve not to harvest.
Lifestyle and supplementary tree-growers with a haphazard strategy can be assisted by
providing basic information on thinning, harvesting, typical prices, and on people to contact
for assistance and advice. In the Lismore region, The Subtropical Farm Forestry Association
(SFFA) has been effective in fulfilling this role in a cost-effective way. The SFFA is funded
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through member subscriptions, commissions and small government grants, and seems to be
an effective way to offer extension advice.
Many supplementary and primary tree-growers rely on advice to assist with their decisions
on tree harvesting. They may draw advice from many sources, including accountants,
extension officers, consultants and log buyers. The quality of advice received may vary
greatly, and in-service training and short courses for extension agents (or training the
trainers) are effective ways to improve the quality of advice offered to these tree-growers.
The fourth category, the primary tree-growers who undertake value adding, tend to be well
motivated and well informed, but can be assisted through the provision of research results
and market research. In the Lismore region, these tree-growers produce a diverse range of
products and services including sawnwood (including speciality products such as Venetian
blind slats), furniture, essential oils, garden mulch, biofuels and ecotourism. Information on
supply, demand, prices and substitutes for their products can assist them to position
themselves effectively. Such information need not be distributed directly, but should be
available without unnecessary obstacles and cost.

THE ROLE OF THE SUBTROPICAL FARM FORESTRY ASSOCIATION
The Subtropical Farm Forestry Association (SFFA) was founded in 1993 to assist farm
foresters to plan, design and implement farm forestry projects in the Northern Rivers area. It
seeks to foster and promote commercially viable, socially and ecologically sustainable
management of trees on private and public land; to foster and promote all aspects of tree
crops including cabinet timbers, plantation timbers, agroforestry and bushfoods through
special interest groups; to foster and facilitate cooperative marketing efforts and collective
purchases of trees and materials for farm forestry; and to promote and engage in
educational programs, research and extension, and provision of information to those planting
trees on private land.

ADVISING THE ADVISORS
This activity is important in the Lismore region, because the present government does not
provide extension officers, so the only extension advice is provided by private consultants,
who may have received their training many years earlier. While some the advice offered is
sound, and based on years of experience, it may also be conservative regarding species
selection, woodlot layout, spacing and thinning regimes, and the use of mixed species
plantings. Typically, private consultants may recommend a small suite of species (usually
restricted to E. dunnii, E. grandis, E. pilularis, C. maculata), and may focus on volume
production rather than niche (the right tree in the right place at the right time for the right
reason) and quality production (in competitive market, growers may need high quality logs to
compete).

IMPLICATIONS FOR PROMOTING TREE FARMING
This overview and typology emphasises that tree-growers have different reasons for – and
strategies in – growing trees, and that efforts to promote tree growing should take this into
account. Helping farmers to help themselves (e.g. with advice provided through the SFFA)
seems to be effective. Other growers rely on information provided by extension officers and
private consultants, and there is a need to ‘advise the advisors’ to ensure the best
environmental and economic outcomes.
One way in which the major tree-growers can be assisted in new endeavours is for the
government to provide guarantees to support or not undermine the investment, to stimulate
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confidence and promote investment. One good example of this approach is the decision by
the Government of Western Australia to delineate ‘cells’ within which services (e.g. roads,
railways and port facilities) necessary for particular species and products were guaranteed
(e.g. blue gum for pulp in the south, pine for sawnwood in the west, mallee for biofuels in the
wheat belt). This guarantee has stimulated confidence and provided direction, and has
fostered the formation of the ‘critical mass’ needed to stimulate the development of new
industries. Such direction from government is effective and inexpensive.

CONCLUDING COMMENTS
Subjectively derived landholder typologies with respect to interest in and management of
farm forestry can be a useful approach for targeting forestry extension. Deriving such
typologies relies on a comprehensive and detailed knowledge of the farmer attitudes and
practices in the area. The targeting of extension information, and creation of a supportive
forestry environment, can play an important role in promoting reforestation and generating
environmental benefits. Self-help groups of farmers, developed with only limited government
support, can help to fill the gap brought about by withdrawal of government from rural
extension activities.
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INSTITUTIONAL AND POLITICAL FACTORS
AFFECTING THE DEVELOPMENT OF
SMALLHOLDER FORESTRY IN LEYTE
PROVINCE
Steve Harrison
The institutional system defines the roles of public and private agencies and the property
rights and responsibilities of landholders, and hence has major implications for forestry
management. This paper approaches the topic in terms of theoretical perspectives, and
applies these to forestry in Leyte Province, drawing on findings of the ACIAR UQ/LSU
Smallholder Forestry Project. CBFM and forestry, which have evolved particularly during the
last decade, are found to have a number of positive features. At the same time, some
limitations and weaknesses in the institutional environment for smallholder forestry are
apparent, and potential measures to improve the regulatory environment are examined.

INTRODUCTION
Inefficient or ineffective institutional structures and policies are international phenomena,
certainly not limited to developing countries. Rent seeking, taxation avoidance and political
manipulation are prevalent, if more sophisticated, in developed countries. The topics of
‘market failure’ and ‘regulatory failure’ and their causes, effects and remedies have been
analysed widely, and some useful principles can be drawn for identifying market
imperfections. When analysing the management of any natural resource, it is in general
necessary to identify the relevant stakeholder groups and the property rights regime and
incentive system under which the stakeholders operate.
In Leyte, as in other Philippine provinces, many small plantation areas have been
established, but in general it could be said that the progress of plantation forestry has been
limited and less than desirable. A series of ACIAR-supported socio-economic studies of
smallholder forestry on Leyte Island has revealed various constraints on forestry expansion,
and provided insights into market and regulatory failure. This paper initially examines some
theoretical socio-economic perspectives on institutional and political factors, and then
examines issues arising in Leyte smallholder forestry, and potential institutional measures to
promote smallholder forestry.

THE OPTIMAL LEVEL OF TREE PLANTING IN LEYTE PROVINCE
A first question to ask in relation to forest policy is whether there is less than an optimal
amount of forestry in Leyte. This can be addressed in terms of the timber market. Is there a
shortage of wood supply, or supply of non-wood forest products and services? Can it be
taken as an article of faith that a greater rate of forestry tree planting would be socially
desirable? Clearly, a shortage of timber exists, such that timber is imported from Cebu,
Mindanao and other sources. Increased planting would:
• create a revenue source for smallholders and a resource for manufacturing timber
products;
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• have watershed protection, flood mitigation and carbon sequestration benefits; and
• reduce logging pressure on native forests.
On the other hand, there would be
• opportunity costs for smallholders in growing forestry (where a tradeoff exists particularly
between labour time and land devoted to forestry and to food production);
• increased costs to government for promoting forestry; and
• possibly increased conflict between environmental protection and timber production.
Promoting plantation forestry does not automatically lead to less illegal logging. For
example, there is evidence of timber theft in Community Based Forest Management (CBFM)
plantings (Acay 2005). Policy instruments to control illegal logging of native forests can be
undermined by smallholder growing of native tree species and of value-adding timber
processing, in that it is difficult to determine log sources. The observations raise the question
of whether government policy should be to promote forestry or whether the low rate of
planting and partial reliance on timber imports is socially optimal.
If we take the view that much more forestry should be established, then the policy question
is how is this to be achieved in the most cost-effective and welfare-enhancing way, and how
negative conservation outcomes are to be avoided.

FORESTRY STAKEHOLDERS
‘Stakeholder analysis’ seeks to identify the groups within a community which are affected by
particular resource management policies, and the nature of these impacts. In the case of
Leyte forestry, relevant stakeholder groups would include:
• timber producers – industrial growers; communities; individual smallholders; agencies
(e.g. those involved in school-ground and roadside planting);
• timber merchants and processors – loggers; transporters; millers; lumber merchants and
timber resellers and retailers; charcoal merchants;
• timber consumers – builders, households;
• regulatory agencies, including the Department of Environment and Natural Resources
(DENR), other national government departments (Department of Agriculture, Department
of Land Reform, Department of Trade and Industry, Philippines National Police), and local
government units (LGUs);
• community organisations and community organisers involved in the CBFM program;
• other community groups, e.g. the religious sector and the Citizens Crime Watch; and
• international and domestic forestry finance and training providers

MARKET FAILURE IN FARM AND COMMUNITY FORESTRY
If markets are functioning efficiently, then socially optimal levels of production of the various
goods and services required by the community should be produced. Unfortunately, this is not
normally the case; rather both market and regulatory failure occur, as a result of various
causes, and a number of adverse effects can be identified, some of which can be remedied.
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Causes of Market Failure
Weak property rights
A smallholder who has weak property rights (e.g. insecure land tenure) may not undertake a
socially efficient level of production. If land and tree tenure are uncertain, this will discourage
forestry.
Uncompensated external benefits
In that there are positive spillover benefits or externalities of forestry, the market willingnessto-pay (WTP) understates the social WTP. Farm forestry provides external services including
watershed protection, carbon sequestration, wildlife habitat and visual amenity, but the
landholder does not have any income from these forest services.
Imperfect market structures
Effective timber markets may not exist for smallholders, or timber buyers may be able to
exercise an inordinate amount of power over the market outcome. That is, the grower
receives a low stumpage price, the buyer capturing most of the resource rent. This can
happen when there are many growers but only a single buyer in the particular market area
(i.e. a monopsony market structure). It can also happen when growers lack information or
financial resources to obtain harvest approval or arrange harvest operations. If growers are
forced to accept an unrealistically low price, they are unlikely to be interested in establishing
plantations, although if timber prices are high they will have an incentive to grow trees for
timber use on-farm.
Lack of information by producers
A less than optimal amount of forestry may be grown because of lack of information by
smallholders about financial returns from forestry, site-species matching, desirable
silvicultural practices, tree registration requirements, and marketing opportunities. In general,
high uncertainty discourages investment.
Causes of Regulatory Failure
The above discussion assumes a ‘market failure government fix’ model. But it is now a
widely accepted view in institutional economics that government itself can be a major cause
of market distortion, with consequent reduced investment in desirable activities. Economic
literature suggests a number of sources for regulatory failure, some of which are listed
below.
Government subsidies provided to competing industries. The government has a role to
support industry, but this can favour some industries at the expense of others. For example,
subsidies for producing food crops which compete for farm land and labour will indirectly
discourage forestry.
Unanticipated and unintended adverse impacts of government environmental policies.
Sometimes government policies to protect the environment turn out to have some severe
negative effects.
Unclear government rules. When regulations lack transparency, the confusion to producers
can have a major disincentive effect. For example, smallholders may believe it is permissible
to sell timber in their local area but not to outside markets, which will result in low timber
prices.
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Inconsistency of regulations between government agencies. Where regulations are not well
synchronised between departments and levels of government, this can cause uncertainty for
producers.
Frequent changes in government policies. Governments have a short election cycle, and
change their policies frequently, which tends to be inconsistent with sensible industry
planning, since this involves taking a long-term perspective. Frequent changes in rules and
regulations make it difficult for stakeholders to maintain up-to-date knowledge, and create
uncertainty and unintended illegal activities.
Sovereign risk as a disincentive for investments with favourable environmental externalities.
Some changes in government rules impose costs on producers. Situations sometimes arise
where trees have been planted for timber production, but new government rules have been
introduced prohibiting logging for environmental purposes, without compensation for the
expenditure incurred in plantation development. Farm forestry surveys in Australia indicate
that insecure harvest rights is one of the most important disincentives for farm forestry.
Another form of sovereign risk concerns the introduction of new charges, e.g. timber harvest
taxes by local government.
Agency goals. Government agencies and influential individuals within them cannot be
expected to be selfless servants of the public good. Globally, an agency goal is often to
increase the size and influence of the agency, and to justify higher executive salaries.
Individuals have preferences for particular types of work; policing illegal logging (dangerous
work in uncomfortable surroundings) may have low priority, cf. confiscating timber loads from
uncertain origins.

ISSUES IN RELATION TO MARKET AND REGULATORY FAILURE IN LEYTE
FORESTRY
It would be expected that at least some of these forms of market and regulatory failure would
exist in Leyte forestry. Certainly, they exist in forest industries elsewhere (including
Queensland, Australia).
Some specific problems exist in Leyte:
• Conflicting objectives of an agency responsible for resource protection (native forests,
biodiversity, wildlife) and resource extraction (timber, non-wood products, minerals).
• The limitations of government power – scarce government finance and large area to
control, including many islands, with a difficult law and order situation in remote areas.
• Traditional political and economic power of large-scale operators in the timber industry.
• Incentives for illegal logging, for low-income farmers.
• Devolution or government responsibilities, and lack of finance for LGUs.
• Highly bureaucratic approval and reporting systems, designed to ensure proper process,
but leading to high compliance cost and time requirements.

SPECIFIC INSTITUTIONAL AND POLICY ISSUES FOR LEYTE FORESTRY
Land and Tree Property Rights Security
Lack of formal land titling and hence insecure tenure is of primary concern to farmers who
manage ‘public forestlands’. Under current regulations rural households are allowed to
produce agricultural crops in some of these areas by paying taxes to the government on the
value of the crops they produce. The payment of taxes does not, however, provide the
household with tenurial security over the land farmed, in that the tax declaration certificates
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do not provide the same legal status as a formal land title. An additional constraint to the
development of commercial tree farming by individual rural households managing land within
public forestland areas is that the harvesting of trees in these areas is banned under national
regulations, even if the trees were planted and managed by the household. The great
majority of the 35% of the area in Leyte Province classified as forestland is on steep slopes
of the central mountain range (Table 1). Much of this area is, in fact, cleared farming land.
Table 1. Land areas and percentages of total land area in Region 8 and Leyte classified as
various types by the national government
Land classification
Total land area (ha)
Alienable and disposable (A&D) land (%)
Total forestland (%)
Breakdown of forestland areas:
Classified forestland (%)
Timberland (%)
Unclassified forestland (%)
Forest reserves (%)
National parks (%)
Military reservation (%)
Civil reservation (%)
Fishpond development (%)

Region 8
2,143,169
48
52

Leyte
626,826
65
35

50
48
2
2
0
0
0
0

31
28
3
3
1
0
0
0

Southern Leyte
173,480
73
27
16
6
11
10
-

Source: National Mapping and Resources Information Authority (2003).

The issue of land tenure security in the Philippines is closely related to the issue of land-use
planning. Leading Filipino researchers in the field of natural resource management, including
de los Angeles (2000) and Guiang (2001a), have identified the lack of land-use planning as
a major constraint to the development of forestry in the Philippines. While CBFMA
Agreements can be used to provide access to public forestlands to community organisations
for forestry activities, the lack of land-use planning means that barangay officials and LGUs
are not aware of which parts of the areas under their jurisdiction are available for community
forestry agreements and which may be classed as ‘alienable and disposable’ and available
to private individuals for land titling.
Tree Harvest and Log Transport Rights
Slow and costly approval processes for tree registration, stand harvest and log transport,
frequent changes to these processes and regulations, and occasional unwarranted timber
confiscations all serve to increase the perceived level of transactions costs and sovereign
risk associated with forestry development. The DENR has sought to reduce the complexity
of these requirements over the past 10 years, yet the log harvest and transport permit
system is still described by some authors as inappropriate for smallholders (e.g. Donoghue
1999, Guiang 2001a, and UNFAO and FMBDENR 2003). The difficulties of dealing with
these issues arise for a number of reasons. One problem is the lack of resources available
to government agencies to explain the stand harvest and log transport registration process
to households and community groups. This lack of resources available to government
agencies also serves to reduce the ability of their personnel to carry out the field visits
needed to verify tree plantation registrations and tree harvest permits, thereby placing the
onus for supporting the travel of the agency personnel on the permit applicant.
The lack of stability of the regulations relating to commercial tree farming is a further
hindrance to the development of confidence in tree farming ventures by potential investors.
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The forestry sector has been described as the most regulated sector in the Philippines by
Guiang (2001a), with each change in national administration leading to changes to the
regulation of the sector. Several authors have called for greater leadership to be provided by
the national government in terms of rationalising the regulation of the forest sector, including
Utting (2000) and the UNFAO FMBDENR (2003). These authors have stressed the difficulty
of interpreting and administering forest management regulations that have been formulated
in an ad hoc manner using a series of executive and administrative orders rather than a
single and comprehensive piece of legislation.
The national government is in a difficult position in relation to the regulation of forestry
activities. On the one hand, they are under pressure from international lending and aid
agencies as well as groups within the Philippines to address the problems of environmental
degradation that have arisen from the inappropriate clearing of forests in the past. This,
together with flood disasters, has led to the banning of logging in remaining areas of natural
forests and controls over timber transport between provinces. On the other hand, the
national government has been lobbied to allow forestry activities by community organisations
as a means to help address the problems of rural poverty. It is a classic example of the
potential for conflict between environmental protection and economic development. Lack of
development of secondary industries in rural areas of the Philippines means that forest
resources are one of the few assets available for rural communities to improve their
livelihood status, yet the danger is that inappropriate forest management practices could
further degrade the environment with the potential for exacerbating natural disasters and
destruction of the resource base that could provide greater livelihood security in the future.
The national government has attempted to allow community organisations to log areas of
natural forests through a system of ‘resource use’ permits once the community provides a
management plan for their forest area. On occasions, these resource use permits have been
unilaterally cancelled following the discovery of irregularities by some community groups.
Limitations of Forestry Support Programs
CBFM has evolved over many years of forestry support programs as a model likely to
overcome deficiencies of earlier programs and promote forestry. However, the CBFM
process and supporting community organising (CO) system still has some identified
limitations. Community organisations are viewed as central to the operation and potential
success of community-based forest management agreements, yet they are also viewed as
the weakest stakeholder involved due to their lack of experience in both managing projects
and operating cooperatively (Donoghue 1999, Utting 2000, Guiang 2001b). As discussed
above, the lack of resources available to national and local government agencies limits the
ability of these agencies to provide information to community organisations about forestry
regulations. Lack of resources also limits the ability of government agencies to employ
‘community organisers’ that can assist community organisations to prepare applications and
management plans that will satisfy the bureaucratic requirements for forestry development.
Where community organisers have been available a common problem is that their contracts
are not long enough to enable them to unite the members of community organisations in
purpose and practice (Bisson et al. 1997, Donoghue 1999, Astoria 2004).
The need to ‘empower’ community members and their organisations is generally agreed
upon by researchers who have examined the operation of community forestry programs
since the 1980s (e.g. Aguilar 1982, 1986, Angeles-Reyes 1987, Bisson et al. 1997, Utting
2000, Guiang 2001, 2002). There is agreement about the need to provide alternative
sources of livelihood (i.e. those not reliant on using materials from public forestlands) and
generally lift the standard of living for rural households to enable them to participate in
activities that, like forestry, take time to generate income. There is, however, continuing
debate about how best to do this. How much resources should forestry programs dedicate to
development of non-forestry activities? How are the alternative enterprises selected?
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Whether this means training the community members in analysing the viability of potential
enterprises or whether they would be better served by utilising the services of ‘experts’ in
this field is unclear. The LGUs are supposed to provide the primary support for communitybased forest management programs and yet they are constrained in their ability to do this for
a number of reasons as described in the following section.
Lack of Communication and Coordination between National and Local Government
The decentralisation of decision making in regard to natural resource management under the
Local Government Code (1991) has been undertaken in an effort to ‘democratise’ the
management of natural resources and provide for local ‘ownership’ of natural resource
management issues (Banerjee 1996). The LGUs have gained increased responsibility for
environmental management but their activities are still subject to approval of the DENR,
which retain primary responsibility for ensuring that natural resources are sustainably
managed (Lu 1998, La Vina 1999). The LGUs are expected to initiate CBFMAs, support
CBFMAs financially and technically, incorporate CBFMAs into local land-use planning
schemes, maintain protected areas, and catch and charge those who violate forest
protection laws (La Vina 1999). They also have a role to play in developing partnerships
between communities and private industries. Some DENR staff have been transferred to
LGUs to provide support for community forestry programs. Unfortunately, the increased
responsibilities of LGUs have not been matched by increased budgetary allocations. Where
logging activities are permitted by the DENR the LGUs are supposed to receive taxes on the
harvested volume. The LGUs’ ability to draft their own policies is strictly limited, and the
DENR still retains control over key decisions such as the issuance of harvesting permits (Lu
1998, La Vina 1999).
LGUs are supposed to be consulted in the preparation of applications for CBFMAs. They
have the responsibility to check the boundaries of proposed areas and recommend areas for
agreements to the DENR. The lack of tenure mapping in many areas and boundary markers
for national parks, forest reserves and wildlife sanctuaries increases the difficulties of this
task (De los Angeles 2000).
Problems arise in inconsistencies in the regulation of forestry and agriculture, lack of formal
IEC programs, lack of understanding about land tenure regulations among LGUs, and lack of
regular meetings between agency personnel involved in forestry development.
Lack of Information for Growers
Tree growers (individual and community) would benefit from greater silvicultural, marketing
and regulatory information.

SOME POTENTIAL MEASURES TO IMPROVE THE INSTITUTIONAL AND
POLICY ENVIRONMENT FOR LEYTE FORESTRY
It is difficult for an outsider to make critical comments about forest administration, because of
the difficulty of obtaining a comprehensive picture of the complex system which exists.
Further, negative comments are, in general, unhelpful in generating improvements in the
processes. Nevertheless, it is a responsibility of the project team to convey our impressions
on what measures could potentially improve forest management in Leyte, based on our
research in the province and research and observations in other countries.
Comprehensive Land-use Planning (including Further Land Titling)
There is a need to determine which areas should be made available for community forestry
programs, which areas are critical to protect, and which should be available for classification
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as alienable and disposable. This requires multi-sectoral negotiations involving all the
stakeholders, a process which could stimulate better communication between them, and
resolve the types of information and resources that are required to operationalise the plans.
The municipality of Isabel has been involved in preparing such a document. It would be
interesting to examine their experiences in a case study to assess if supporting such a
process has merit for the following project and see how this may be achieved. In regards to
land titling, there is a need to review the accomplishments of the agrarian reform programs
to date.
Changes in Application of Regulations
There is a need for simpler and more transparent tree registration, stand harvest and log
transport approval regulations and procedures. This topic implies the need to examine the
merits of moving the responsibility for tree registration to LGUs, as well as the role of the
national government in providing a stable regulatory environment. The regulations currently
permit agricultural activities in public forestlands if a tax declaration is made (i.e. taxes are
paid), but the harvesting of trees in these areas is banned. In other words, if a farmer cannot
produce a land title certificate then it is not possible to obtain a tree harvesting or log
transportation permit. It is argued by Emtage (2004) that the tree registration process is not
working, and that it may be removed altogether if comprehensive land management plans
could be established. The idea of scrapping the tree registration and harvest permit scheme
may be perceived as radical. Once land management plans are in place, the resources of
the DENR may be better spent delineating the boundaries of areas of forest that have been
identified as critical conservation zones. The rest of the lands that are classified as ‘public
forestland’ could then be available for community forestry programs or in some cases for
classification as alienable and disposable.
Introduction of IED Programs
Information, education and communication programs would appear to have a role in
increasing the understanding of regulations by both LGUs and growers. There appears to be
a clear need for expanded forestry extension for smallholders.
Transferring Greater Responsibilities to LGUs
There is a strong argument for giving greater responsibility to LGUs, with accompanying
finance. As the LGUs now have the on-the-ground responsibility for the initiation and
management of Community-Based Forest Management Programs, but are subject to
supervision and approval processes by DENR, it is vital that effective communications are
established between the organisations. Byron (1996), Utting (2000) and others argue that
the LGUs are not the appropriate agency to manage forestlands because they are potentially
open to domination by local elites, they lack personnel with forest management expertise,
and their planning horizons are typically short and subject to revision with every change in
administration. On the other hand, their proximity to the rural communities and their
knowledge of local biophysical and of social conditions would be of benefit in developing
small-scale and community forestry. At present they are expected to carry-out much of the
management of public forestlands but do not have the supporting funds.
Greater Separation of Regulator Powers
It may be that greater separation of administrative units responsible for environmental
protection and for timber production would lead to greater encouragement for forestry. An
interesting contrast is the Australian system where environment and forestry are generally
found in separate state government departments, and an adversarial system operates within
government where these departments compete for funds, influence and community support.
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Striking a balance between protection of natural forests and promoting tree planting presents
a policy challenge. Complex tree registration procedures impose costs for growers and can
be expected to act as a disincentive to tree planting for commercial purposes. Particular
problems can arise when farm-grown trees include premium native species, for which more
strict approval procedures apply. These are the most desirable species to be encouraged, in
terms of environmental objective, but may be the most discouraged by harvest approval
policies. Table 2. provides a tentative list of institutional measures which may have positive
or negative incentive effects on smallholder timber production.
Table 2. Measures which might be predicted to have positive and negative impacts on

smallholder tree growing
Measures likely to have positive effects
Simplifying the approval process for
timber harvesting

Providing demonstrations of improved
silviculture so as to achieve higher quality
timber
Funding seedling production at the
CENRO district level

Measures likely to have negative effects
Enforcing tree registration processes which
are complex, time consuming and costly for
tree growers – will act as a disincentive for
commercial forestry
Standardisation of procedures for approvals
in CENRO districts – stifles incentive for
innovation and local effort
Costly efforts to encourage early tree
registration – information on plantings might
be better obtained from surveys conducted by
say a university forestry department

Funding provision of information to
current and potential tree growers at the
CENRO and LGU level
Encouraging development of grower
associations
Supporting timber value-adding activities
at the barangay level
Experience indicates that availability of free seedlings has a strong effect on the rate of tree
planting. Also, lack of information by smallholders about harvest approval regulations has
been identified as a critical issue. Measures to overcome these problems could be relatively
inexpensive.
The benefits of policy (and expenditure) to encourage tree registration at planting warrant
careful consideration. Early registration would provide greater security of tree tenure for
farmers, perhaps allow extension information to be provided to them, and assist in planning
of future timber supply and marketing. However, it is unlikely that the DENR would ever be
able to afford comprehensive extension assistance to individual growers. Also, even a
doubling or trebling of the rate of early tree registration may not provide much detail about
future timber supplies. A more effective mechanism of obtaining supply forecasts might be
through periodic sample surveys of barangay plantings, perhaps carried out by a university
forestry department.

CONCLUDING COMMENTS
Market and regulatory failure are widely studied topics in institutional economics, and are
prevalent in both developing and developed countries, leading to distortions in incentive
systems and departure from socially optimal outcomes. Particularly difficulties are faced by
the DENR in promoting forestry in the Philippines. Further research is needed into creating a
more favourable environment for CBFM and tree farming. Indications are that a simpler
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harvest approval system and some relatively inexpensive support measures at the CENRO
district level could lead to greater encouragement in tree planting.
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IDENTIFICATION OF STRENGTHS,
WEAKNESSES, OPPORTUNITIES AND
THREATS OF THE COMMUNITY-BASED
FOREST MANAGEMENT PROGRAM
Jungho Suh and Nick F. Emtage
A survey was undertaken during a workshop to identify the strengths, weaknesses,
opportunities and threats (SWOT) of the Community-based Forest Management in Leyte
Province, the Philippines. A form with open-ended questions, rather than oral discussion
sessions traditionally associated with the SWOT analysis, was presented to each member of
the groups simultaneously. The survey method with a questionnaire was aimed at
minimising the time requirement, preventing the data from being biased by a few dominant
players and obtaining relative frequencies. The greatest strength of the forestry program is
seen to be the empowerment given to rural communities to plant and manage trees on
publicly controlled lands. Other strengths include the resources and training provided to
support the program, and fostering cooperation between community members. Lack of
foreign and local fund to support the program were viewed as the most important weakness.
The possible withdrawal or depletion of foreign funding was seen as a major potential threat.
Respondents are also quite concerned about whether communities can find markets for their
timber and non-timber forest products. Other challenges include the lack of timber
processing facilities in Leyte and instability and complexity of government regulations. With
regard to opportunities, respondents tended to report what they would like to see done to
improve performance of the program, rather than program innovations, probably because as
yet little timber harvesting has taken place.

INTRODUCTION
A group identification method called the SWOT analysis is often employed when monitoring
or evaluating a specific program, service, product or industry and exploring improvement
measures (Harrison 2002). This analytical framework can be used in private sector as well
as in public administration, professional associations and academia. For example, Dillan
(1988) conducted SWOT analysis to evaluate the Australian profession of agricultural
economics. Coetzee and Middelmann (1997) investigated the SWOT of the fynbos cut flower
industry in South Africa.
The Food and Agricultural Organisation of the United Nations (FAO 1989) has formally
recognised the SWOT analysis technique as an important participatory assessment tool to
be used to gather, synthesize and analyse information for community forestry development.
A number of SWOT analyses have been performed in relation to forest management.
Among others, RECOFTC (1999) used this technique to gauge the feasibility of potential
community forestry extension programs in Asian developing countries. Uychiaoco et al.
(2002) highlighted the SWOT of various types of marine protected areas in the Philippines.
Jiwan and Kendwang (2004) reported SWOT analysis results linked with agroforestry
systems established in Sarawak, Malaysia. Oswald et al. (2004) undertook a comprehensive
SWOT analysis to identify strategic plans for forest enterprises in Switzerland. Evaluation
Division (2004) identified SWOT of Vana Samrakshana Samithies (VSS, community
organisations comprising of families living in and around the forest areas) in Kerala State,
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India.1 Harrison and Herbohn (in process) applied SWOT analysis to redevelopment of a
forest industry in north Queensland, Australia, following loss of the native timber resource
due to World Heritage listing of tropical rainforests.
This paper concerns identifying the strengths, weaknesses, opportunities and threats of
Community-based Forest Management (CBFM) program in Leyte Province, the Philippines.
A SWOT survey on the CBFM program was conducted as part of an end-of-project
workshop held at the Sabine Resort (Ormoc City, Leyte Province, the Philippines) during 1921 August 2004.2 The SWOT analysis was designed to take advantage of the expertise of
the group of over 40 delegates, to provide insights into the current status of the CBFM
program efficient strategies for operating the program in future.
In the next section, the history and objectives of the CBFM program is briefly examined. The
theoretical aspects of SWOT analysis are then reviewed. The concept, procedure and
precautions in using the SWOT analysis as a participatory assessment tool are outlined. The
features of the SWOT survey conducted in Ormoc are next illustrated. The SWOT of the
CBFM program identified from the survey is then presented. Finally, some policy implications
from the findings of the SWOT analysis are discussed.

COMMUNITY-BASED FOREST MANAGEMENT PROGRAM
Philippine governments have been experimenting with social and community forestry
programs for more than 30 years. While the first experiments with social forestry programs
began in the early 1900s, it was not until shortly before the fall of the Marcos regime in 1986
that social and community-based forestry programs began their rapid rise to their current
position as the leading forest land management program in the Philippines. The Philippines
is recognised as a world leader in regard to their policies on community forestry, but
reviewers of the programs have cautioned that many operational issues need to be
addressed before these policies translate into sustainable community empowerment and
development (Bisson and Wijangco 1997, Johnson 1997, Guiang 2001).
The Philippine national constitution of 1987 requires that natural resources can only be
exploited or developed through joint ventures, co-management and co-production
agreements between local communities, the government and private organisations. CBFM
was established in 1995 by the Department of Environment and Natural Resources (DENR),
providing 25-year tenure renewable for a further 25 years, over blocks of forest land to rural
communities organised into people’s organisations (POs) (Harrison et al. 2004). The
program was designed to ensure the sustainable development of Philippine forest resources.
The program has had a number of achievements but also experienced various difficulties
(e.g. Harrison et al. 2004), and information about the success of the planting efforts
undertaken under the program are difficult to obtain. The Community-based Forest
Management program was expanded in 1996 to become the ‘…the national strategy to
achieve sustainable forestry and social justice’ (Executive Order 263: Section 1).
The core objectives of the CBFM program are to democratise forest resource access,
improve the socioeconomic welfare of upland communities, and promote the sustainability of
upland resources (Pulhin 1998). The motto of the community forestry or people-orientated
forestry programs is ‘people first and sustainable forestry will follow’ (DENR 1998). The
1

2

These organisations are empowered to function by means of prescribed registration with the Forest
Department to manage and protect local forests. Joint Forest management (JFM) is being
implemented through VSS in Kerala State.
A smallholder forestry funded by the Australian Centre for International Agricultural Research
(ACIAR) and titled ASEM/2000/088, Redevelopment of a Timber Industry Following Extensive Land
Clearing, was conduced in Leyte Province in the Philippines over 2000-2004.
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CBFM program has become the ‘flagship program’ for community forestry in the Philippines.
There are 10 sub-programs coordinated within the CBFM program (Tesoro 1999), including
‘rehabilitation, protection and management of Fragmented Natural Forests by communities’
and ‘protection and management of buffer and multiple use zones in protected area systems’
commenced in 1989 and 2000 respectively. The total area planted under CBFM programs is
approximately 1.5 M ha as of December 2003 (DENR, 2004).3

BRIEF THEORETICAL REVIEW OF SWOT ANALYSIS
In the SWOT analysis literature, the terms ‘strengths’ and ‘weaknesses’ refer to attributes
that measure internal capabilities whereas ‘opportunities’ and ‘threats’ originate from
external environments of an object (e.g. a forestry promotion program) being assessed.
Internal attributes are controllable to some extent by program managers. Strengths are to be
pursued, and weaknesses strategically eliminated or reduced. External attributes (i.e.
economic, cultural, demographic, political or legal trends and events) are largely beyond the
control of a single interested party. Stakeholders involved in a forestry program are urged to
take advantage of potential opportunities, and avoid potential threats that could significantly
hamper the goals of the program from being fulfilled (David 1999).
In everyday language, the distinction between a strength and an opportunity, as well as
between a weakness and a threat, is not always clearly understood, and participants in a
SWOT analysis can become confused between these terms. A way to remember the
difference is that strengths and weaknesses exist now; opportunities and threats refer to
things which might happen in the future (McNutt 1991). That is, ‘strengths’ apply to current
forces associated with, for example, a forestry program whereas ‘opportunities’ refer to what
actions could be taken to enhance the program. Likewise, ‘weaknesses’ refer to current
problems whereas ‘threats’ are problems waiting to happen. What makes the SWOT
analysis more complicated is that some of the strengths may constitute weaknesses from
another view (Dillan 1988). In other words, sometimes individuals participating in the SWOT
group might disagree about whether a current fact or condition is a strength or a weakness,
or whether something which might happen will turn out to be an opportunity or a threat
(McNutt 1991).
SWOT analysis is typically carried out in the form of a group meeting, although it is not
impossible for the SWOT of a particular program to be identified by a single individual.
Ideally, a group represents a broad range of perspectives. Group participation is
advantageous in that one person’s spontaneous idea can spark a line of thinking from others
which leads to a significant part of the analysis (McNutt 1991). Oral discussion in a group is
most productive if free-thinking is fostered. All participants are encouraged to voice their
ideas without carefully weighing the significance of each observation so that open and frank
discussion is facilitated. The rule is nobody’s comments are deemed inappropriate as long
as he or she thinks that the stated fact is part of the situation.
Before group discussion sessions, the facilitator should make sure that all the participants
are well aware of or informed about the issue, the SWOT of which are being discussed.
Once the group discussion commences, comments are solicited and recorded as
appropriate under the four SWOT headings. It is typical to go through all strengths first, then
weaknesses, opportunities and threats in order. Writing on newsprint tablets or a whiteboard
prevents losing good ideas which may initially seem inconsequential but later become
important. When each item is listed, some space is to be left to insert some other points of
discussion that could be raised at a later stage (McNutt 1991).

3

More details are provided in Harrison et al. (2004).
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An open-ended questionnaire survey can be conducted in some circumstances. The reason
is because verbal discussions can be disadvantageous as a way of collecting qualitative
data if one or a small number of individuals come forward and tend to dominate the
discussions, by their personality, rank or specialised knowledge. The open-ended
questionnaire survey method can prevent this disadvantage from taking place. Another merit
of employing the open-ended questionnaire survey method lies in that not only the SWOT
can be identified, but also the items in each SWOT category can be grouped into a few
statements so that the frequency of each item can be recorded. By doing so, a
questionnaire-based SWOT analysis can address some of the shortcomings of traditional
SWOT analysis procedure.
Apart from collating frequencies of responses, the SWOT analysis method must be regarded
as a form of qualitative analysis method. Combining the advantages of qualitative and
quantitative methods in a way of improving the utility of the SWOT analysis, some hybrid
methods have been applied. They include multi-sectoral qualitative analysis (Roberts and
Stimson 1998) and A’WOT (Kurttila et al. 2000) – integration of the analytic hierarchy (AHP)
process with SWOT analysis. The multi-sectoral qualitative approach examines the
relationships between selected economic criteria and different options. These relationships
are recorded using descriptive or numeric scores in a matrix format. The scores are summed
vertically and horizontally, and then graphed to produce indices showing the significance of
the criteria upon different options, and the options most influenced by the criteria used in the
evaluation. The Delphi technique is used to develop the matrix. Delphi surveys seek to
obtain group consensus views while minimising the interactions between experts so as to
prevent domination on the basis of personality or rank (Harrison 2002). Depending on the
resources available, and the depth of the analysis required, focus group discussions can be
used to develop scores for each industry sector (Roberts and Stimson 1998). Kurttila et al.
(2000) tested the A’WOT method in connection with a Finnish case study on forest
certification. The method was proven to yield useful quantitative information about how
alternative strategies are congruent with internal and external factors.

OUTLINE OF THE SWOT SURVEY METHOD
A short presentation of the background of CBFM and definition of SWOT was made prior to
the survey. A copy of two-page long and double-sided survey questionnaire was handed out
with a section to check tick boxes for employment category in the beginning and then four
sections of open-ended questions – i.e. strengths, weaknesses, opportunities and threats of
the CBFM program. Participants were asked to list as many items of SWOT as they could
think of. One-page long background material, as presented in Figure 1, was provided to
each and every individual to reinforce spoken explanations of the nature and definition of
strengths, weaknesses, opportunities and threats. It was noted that there are no ‘correct’ and
‘incorrect’ answers, and that responses call for individual judgment.
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The objectives of the SWOT analysis
The objective is to identify the strengths, weaknesses, opportunities and threats in relation
to Community-Based Forest Management (both community and individual landholder
plantings) in Region 8 of the Philippines.
Definitions of strengths, weaknesses, opportunities and threats
(The following notes explain the four response categories in SWOT analysis.)
A ‘strength’ is something positive which should help an activity to succeed. It is a
circumstance working in favour of the activity. The policy aim is to take advantage of the
strengths.
A ‘weakness’ is something negative condition which may hamper the success of an
activity. It is an unfavourable condition which could lead to reduced profitability or adoption.
The policy aim is to avoid or overcome the weaknesses.
An ‘opportunity’ is an innovative way to make an activity more successful – to create an
environment more favourable to profitability or adoption. Opportunity should not be
confused with strengths. The policy aim is to exploit the opportunities.
A ‘threat’ is something potential such as an event or condition which should it happen, will
harm the activity and reduce the chance of success. Threats are external to farming
operations. The policy aim is to avoid or overcome the weaknesses.
Areas for considering in identifying strengths, weaknesses, opportunities and
threats
Resources available
Physical environment
Infrastructure factors
Economic factors
Social factors

Land, labour, capital, management skills,
technology, tree species
Climate, severe weather events, wildfire,
pests and diseases
Roads, transport, wood processors
Costs of planting trees, transport and
processing costs, livelihood issues, markets
Landholder attitudes to forestry

Figure 1. Explanation of SWOT analysis distributed to respondents

FINDINGS FROM THE SWOT ANALYSIS
The 41 delegates in the ACIAR project workshop were all invited to participate in the SWOT
analysis of the CBFM program. The delegates represented a range of occupational
affiliations as presented in Table 1. About 50% were researchers from universities, 13
respondents were from government and non-government organisation, and others were
community representatives or farmers. Although the ACIAR project was not directly aimed to
address the CBFM program, all individual participants are familiar with the CBFM program
and knowledgeable enough to identify current the strengths, weaknesses, future
opportunities for and threats to the program from their point of view.
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Table 1. Employment distribution of respondents
Category of affiliation of respondents
National government department
Local government unit LGU)
Non-government organisation (NGO)
University
Community representative
Farmer
Other (forester)
Total

Frequency and percentage
7
17.1
2
4.9
4
9.8
22
53.7
2
4.9
2
4.9
2
4.9
41
100.0

Each person used their own individual wording, but there were clear similarities in
responses, such that some grouping of responses was possible. All the comments from
each of SWOT categories were categorised into a series of concise statements. These
statements then formed the basis for the calculation of the response frequencies. The key
statements with the greatest frequencies in each of the topic areas are presented in the
tables and discussed in the rest of this section. The remaining strings of comments with
lower frequencies, which should not be counted less important, are also listed.
Strengths of CBFM
In total, 96 comments were received, as summarised in Table 2.
Table 2. Strengths of CBFM identified by respondents
Program strength
Community people are empowered to manage trees with secure
tenure on publicly controlled land
Availability of resources and support programs (e.g. land,
technology, seedlings and training)
Involving and encouraging a large number of individuals to plant
trees
Creates cohesiveness among individuals in the community through
active participation
Sustainable development: ecological benefits can be derived in the
long term.
Improving livelihood to smallholders, especially those living in the
upland
Interaction between LGU, DENR and NGO, and POs
Potential high demand in timber market
Other strengths reported:
It saves the government some responsibilities and costs
involved in tree establishment and maintenance;
Community people become more aware of protecting the natural
environment and trees;
The physical environment in Region 8 is conducive to tree
growing;
Guiding policies are clear; and
It encourages optimisation of resource uses.

Frequency
16
13
11
11
10
9
7
4
15

The most recognised strengths of CBFM included the empowerment and security of access
it gives to rural communities to plant and manage trees on publicly controlled lands;
availability of resources (e.g. land, seedlings and technology) and supply of training
programs designed for technology transfer; encouragement of a large number of individuals
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to plant trees; cohesiveness among households planting or managing trees within and
between communities. Other strengths that were enumerated with lower frequencies
included improving the livelihood of upland smallholders and saving the government from
responsibilities and costs associated with tree establishment and forest maintenance
Weaknesses of CBFM
A total of 119 comments were written on the weaknesses of the CBFM. It is notable that the
observations in the category of weaknesses outnumbered those in the category of strengths.
The most frequently observed weaknesses were the lack of finances and microfinance
programs; uncertain and complex government regulations; and the lack of information,
technology transfer and communication between the governing body and community
members. The lack of cooperation among community members and weak community
organising were also seen as the weaknesses of the program. Much concern was raised
about the low willpower of the LGUs to make the CBFM program successful.
Table 3. Weaknesses of CBFM identified by respondents
Program weakness
Lack of finance and of microfinance programs
Uncertain and complex government regulations
Lack of information, education and communication
Poor implementation of policies and guidelines
Low capacity of communities to run organisations and deal with
administrative demands
Lack of cooperation among community members
Weak community organising, lack of manpower
Lack of property rights or inflexibility of rights, with respect to land and
trees
Other weaknesses reported:
High dependence on foreign funds;
Poor support from governments officials;
LGUs have low awareness about the CBFM program;
Inadequate pest, disease and wildfire control;
Negative attitudes of landholders;
Low silvicultural skills of farmers;
Poor leadership and fragmentation of the organisation;
Political support is variable;
Lack of monitoring and response to problems;
Lack of viable alternative livelihood options;
Still dominated by a top-down approach;
The long time taken to get project approvals;
Lack of coordination among stakeholders;
Lack of dissemination of the project benefits to the general public;
Lack of forestry culture in communities;
Tolerance of corrupt practices in the system;
Trees are less profitable than other land uses;
Insecure land tenure; and
Personal interest by the members of POs.
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13
11
8
6
5
5
4
4
63
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Opportunities for CBFM
In total, 87 responses were obtained. The main observations that were seen as opportunities
of the CBFM program include the availability of more foreign funding support or investment;
potential economic stability and better quality of life of upland farmers; potentials for
improvement of the indigenous knowledge systems and in the technology transfer and
forestry education. Other opportunities identified by some respondents included prevention
of further loss of virgin forests and improvements in soil conditions.
Table 4. Opportunities of CBFM reported by respondents
Program opportunity
Availability of more foreign funding support or investment
Potential economic stability, better quality of life of upland farmers,
diversification of livelihood
Potentials for improvement of the indigenous knowledge systems,
technology transfer and forestry education
Honest and sincere implementation of CBFM, supportive government
officials and lessened red tape
Enhancement of morale, cohesiveness, democracy and leadership
within POs
Establishment of a stable market for the timber species that is being
grown under the CBFM scheme
Planting right trees at right places: viable planting, developing improved
methods of growing trees
Collective contracts with processing industry: formation of forest
cooperatives
Other opportunities reported:
Prevention of further loss of virgin forests;
Dissemination of successful stories of CBFM projects;
Improvement in soil conditions;
Carbon credits on small-scale tree farming;
Building social infrastructure, in particular access roads to interior
barangays; and
Value-adding at the community level.

Frequency
15
14
13
7
6
6
5
4
17

Threats to CBFM
There were 77 comments made in total with regard to future threats to the CBFM.
Frequencies of the key threat items conceived by the respondents were relatively uniformly
distributed compared to strengths, weaknesses and opportunities. The most frequently
mentioned threats to CBFM were adverse effects arising from political intervention, unstable
policies and regulations and poor implementation of the program. Regulatory failure or
sovereign risk was also seen as one of major threats to the program. In other words, some
respondents had the view that harvest rights might change in the future due to new
environmental regulations. Other challenges to making the program sustainable included the
lack of timber processing facilities in Leyte and poor state of transport infrastructure.
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Table 5. Threats to CBFM
Program threat
Adverse political intervention
Possible failure in implementation of contracted rules or promised
activities
Insecure tenure or uncertain harvest rights may discourage tree
planting for harvest
Changes in government policies
Lack of sustainability of community attitudes, motivation or
participation
Failure in developing accessible market for timber and non-timber
forest products to be produced under the CBFM scheme
Deficiencies in rapport and communication between stakeholder
groups
Natural calamities (e.g. typhoons, wildfire) may cause severe damage
to plantations
Poor state of transport infrastructure
Other threats reported:
Drain of foreign funding support;
Conflicts within community may lead to curtailment of specific
CBFM programs;
The difficult peace and order situation may discourage plantation
maintenance;
Mismanagement of PO funds;
Lack of political will of the national government to pursue the
project;
Lack of long-term planning by local governments units;
Top-heavy administration of the program;
Lack of markets for timber and non-timber forest products;
Lack of wood processing facilities;
Big landowners may oppose the program;
Unequal distribution of benefits between farmers participated in
the community forestry program;
Lack of resources (e.g. money, land and labour) for communities
to plant trees; and
Alternative livelihoods that may seem appealing to landholders.

Frequency
7
6
5
5
5
4
4
4
4
33

DISCUSSION
The empowerment of rural communities to plant and manage trees on publicly controlled
lands and the availability of resources including land, seedlings and technology were ranked
as main strengths of the CBFM. Among other strengths are cooperation between community
members and the presence of some communication between government agencies and
communities.
The lack of the foreign or local funds and the uncertainty and complexity of the government
regulations dealing with the CBFM program were identified as the main weaknesses of the
program. The lack of cooperation among community members and weak community
organising, which were listed in the category of strengths, were also identified as the
weaknesses of the program. The contrasting observation occurred obviously because the
respondents had different views on the progress of the CBFM program. Given the
prevalence of poverty in rural areas and history of disempowerment of smallholders in the
Philippines, it is suggested that CBFM projects require substantial resources, communication
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and cooperation. Many respondents clearly pointed out that these prerequisites to the
success of the program were still lacking.
The opportunities of the CBFM program which were identified by the respondents included
availability of more foreign funding support or investment, potential economic stability of
upland farmers, potentials for the improvement of the indigenous forestry knowledge
systems, establishment of a stable market for the timber species that is being grown under
the CBFM scheme. Strictly speaking, some of the facets of the program identified as
opportunities actually don’t fit well in the category of opportunities, which is defined as what
innovation could be adopted. An example is the ‘potential for greater economic stability and
better quality of life for upland farmers’, which could be an outcome expected from the
implementation of the CBFM program rather than something that can be pursued to make
the program more successful. This observation implies that many of the aims for the
community forestry program have yet to be achieved.
Adverse political interference in CBFM projects and the lack of stability as well as the
complexity of government regulations were seen as major potential threats. This result
suggests there is a lack of the public faith and confidence in the initiatives of the government
policies and their intention related to community forestry. The respondents were concerned
about whether communities could find markets for their timber and non-timber forest
products.
Overall, the SWOT analysis suggests that the principles of the CBFM are generally seen as
appropriate but the implementation of them is not deemed measuring up to stakeholders’
expectations. The respondents clearly viewed that much action was required on a number of
fronts to address the implementation problems and challenges to the CBFM program.
This SWOT analysis was based on the respondents’ opinions about the program given their
varied experience and knowledge. Some SWOT statements regarding the CBFM program
implementation in the Philippines may not match the actual facts about the program’s
operation. Nevertheless, decision makers or responsible government authorities can draw
on some useful insights from the survey results as to how improvements can be made to
vitalise the program. While enhancement of the program should continue to occur, the
SWOT analysis suggests that urgent policy agenda may include improvement in political and
administrative processes, the development of reliable, less complex regulations and stable
timber market in future.
It was found that definitional confusion could not be rectified during the survey due to the
employment of the questionnaire survey method in which open discussion and the
administration by a facilitator were not allowed. As a result, a few items and statements had
to be shifted across SWOT categories under the discretion of the authors. Moreover, the
respondents did not have a chance to elaborate on what they see as the underlying causes
of the underperformance of the program nor on integrated strategies that may address
perceived deficiencies. Apart from these flaws, the questionnaire survey method was found
to be effective in encouraging all the respondents talk their minds and thoughts without being
influenced by a few dominant participants.
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PAST AND PRESENT FORESTRY SUPPORT
PROGRAMS IN THE PHILIPPINES, AND
LESSONS FOR THE FUTURE1
Steve R. Harrison, Nick F. Emtage and Bert E. Nasayao
A variety of government programs have been implemented to support smallholder forestry
for production and conservation purposes in the Philippines. This paper briefly outlines the
arrangements of the past and current programs, notes how they have evolved over time, and
provides some comments on their performance. Over about 30 years, as weaknesses have
been identified in programs, the program designs have been modified. For most of this time,
there has been an increasing emphasis on community involvement as distinct from industrial
or individual farmer forestry. However, some of the intractable constraints on community
planting have led to recent interest in individual property rights.

INTRODUCTION
Much has been written about the severe deforestation which has taken place in the
Philippines, particularly since World War 2, and of the dire need for reforestation for welfare
and livelihood purposes (Kummer and Sham 1994, Pulhin 1998, Utting 2000, Guiang 2001,
UNFAO and FMBDENR 2003). Large areas of forest were felled under timber license
agreements in earlier years, and more recently kaingin farming (shifting cultivation) and
illegal logging have taken place on remnant and logged over areas. While the Department of
Environment and Natural Resources (DENR) and smallholder communities attempt to
control illegal logging, this remains a difficult challenge, and in insurgency areas the
government has limited control over forest exploitation.
In order to replace lost trees, protect watersheds, produce timber and non-wood forest
products, and gain community involvement in protection of forests, a number of forestry
assistance programs have been introduced by the Philippines government, drawing on
financial assistance from domestic and foreign governments and non-government
organisations (NGOs). The number of programs which have been instituted is surprisingly
large, and program arrangements many and varied. One of the objectives of the Australian
Centre for International Research (ACIAR) Smallholder Forestry Project has been to review
the past programs and the lessons they provide.
The objective of this paper is to examine what forestry support measures have been the
most effective, and hence what lessons can be learned for future programs. The paper first
reviews details of the various programs which have been introduced in the past. The scope
is limited to government administered and mainly national programs for smallholders, and
does not cover industrial forestry nor the many smaller programs supported primarily by
NGOs and other private agents. The Community-Based Forest Management (CBFM) and
Community-Based Resource Management (CBRM) programs are then examined in more
detail. Next, a synthesis is made of the reported experiences and some personal
observations, of the strengths and weaknesses of the various programs. Concluding
comments follow.

1

This paper was published in Small-scale Forest Economics, Management and Policy, 3(3): 303-317.
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BACKGROUND TO FORESTRY SUPPORT PROGRAMS
Concern arose in the 1960s and 1970s over rapid deforestation of the Philippine uplands. As
noted by Gerrits (1996), the government and urban population place much of the blame on
squatters or slash and burn cultivators or kaingineros. The Revised Forestry Code legislation
in 1975 strengthened state control over native forests and remains the basis of current
forestry regulations. The government claimed all lands with a slope of 18% or more,
including mountainous land over 600 m in altitude, as public domain under the control of the
Forest Management Bureau of the DENR (Gerrits 1996).
Reforestation2 in the Philippines has been promoted by a number of laws and support
programs. Notable among the laws have been (PCARR 1982, p. 4):
1. PD (Presidential Decree) 705, requiring timber licensees to undertake reforestation
on their concessions;
2. LOI (Letter of Instruction) 423, directing active cooperation and participation of
government agencies in government reforestation programs3;
3. PD 1153, requiring every citizen 10 years of age or above to plant one tree every
month for five consecutive years;
4. Memo. Circular 985, requiring local governments to establish and maintain seedling
nurseries.
These laws were relatively widely implemented but were later repealed or amended to keep
up with demands of the times and with technological advances.
The Department of Environment and Natural Resources (DENR) has the responsibility of
managing all the forestlands in the Philippines, or about 16m ha (Bisson and Wijangco
1997). As noted by these authors (p. 1), the DENR has achieved this through a variety of
schemes, including
•
•
•
•
•
•

awarding forestlands to the private sector in the form of leases and agreements, e.g.
timber license agreements (TLAs), pasture lease agreements (PLAs), and industrial
forest management agreements;
declaring forestlands as civil or military reservations;
proclaiming particular forestlands as protected area systems, watershed reservations
or special use zones;
allocating forestlands as communal forests;
awarding forestlands to individuals, families and local communities who are found to
be qualified to receive long-term stewardships and agreements; and
recognising claims of indigenous people to ancestral domains.

EARLIER FORESTRY SUPPORT PROGRAMS
Reforestation programs have been introduced in the Philippines since the early 1970s. The
Kaingin Management and Land Settlement Regulation was introduced under Administrative
Order No. 62, in 1971, with an aim to integrate kaingineros into the government forest
conservation programs and prevent further encroachment of shifting cultivation into
forestlands. Introduced about 1974, the Forest Occupancy Management Program further
aimed at settling kaingineros and stabilising their farming systems as well as improving their
2

PCARR (1982, p.1) made a distinction between establishing forests on areas not previously forested
(aforestation) and on areas ‘recently cleared of forest or with insufficient vegetative or forest cover’
(reforestation). Both will be referred to as reforestation here.
3
LOI 423 also set up one of the support programs, viz. the Program for Forest Ecosystem
Management.
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socioeconomic condition. There was an amnesty from prosecutions, and permits were given
to occupy up to 7 ha of land for a period of two years, renewable for another two years
(Gerrits 1996).
The Family Approach to Reforestation (FAR) program, which was also part of the Program
for Forest Ecosystem Management I (PROFEM 1), was introduced in 1979. It was modified
in 1989 under the contract reforestation scheme. This program was designed as a costeffective means of accelerating reforestation on denuded areas by participation of local
families. The Forest Management Bureau entered into 2-3 year contacts with families to
establish trees on public lands, with a maximum area of 5 ha. Financial support and training
were provided but not equity in the trees, with the participants expected to move to new sites
after completing the establishment.
The Communal Tree Farming Program or Citizen Tree Planting Program, was introduced in
1979 (Gerrits 1996). This was designed to establish tree farms or plantations on open or
denuded public forestlands and idle private lands, and make upland farmers and
communities the protectors of forestlands. Maximum land areas ranged from two to 20 ha.
Families were provided with a one-year provisional title, which could be converted to a 25year title, renewable for another 25 years, if performance of the participant was satisfactory.

PROGRAMS OF THE 1980s AND 1990s
The early reforestation programs provided experience for improved program design. In the late
1980s, there was a major shift from reforestation strategies conducted by the administration to
contracting schemes (Groetschel et al. 2001, p. 61).

The National Forestation Program (NFP)
The NFP, which ran from 1986 to 2000, provided a broad policy framework towards
sustained and comprehensive efforts to rehabilitate and conserve the country’s forest
resources. The program was supported by loans from the Asian Development Bank (ADB),
and the Overseas Economic Cooperation Fund (OECF) of Japan, and a five-year Forest
Sector Program (FSP) was undertaken over 1988-92 to accelerate reforestation, repair
environmental degradation from past logging and strengthen policies and institutions
concerned with forest resources. The NFP had three main components, namely Contract
Reforestation, Watershed Rehabilitation and Timber Stand Improvement. Sy (1998, p. 9) has
noted that this program undertook ‘reforestation of open and degraded areas and
rehabilitation of critical watersheds. Rehabilitation work includes construction of silt retention
dams, groins, spurs and retaining walls to stabilise streambanks; plugging of gullies with
brushwood and stones; and plantation establishment’.
In the first of these programs, contracts were awarded to corporations, communities and
families. Communities were paid by DENR for three years for the establishment of tree and
rattan plantations, the government providing a subsidy of 20,000 pesos/ha4. Financial
support was obtained through by an ADB loan. The intention was to turn the forests over to
the DENR after three years, but this gave rise to concern over management costs by DENR.
Subsequently, the land was allocated under Forestland Management Agreements (FLMAs).
The FAR program was modified under the contract reforestation scheme.
Low Income Upland Communities Project (LIUCP)
This project was implemented by the DENR to restore and sustainably manage upland forest
resources and alleviate rural poverty. About 15,000 ha in eight major watersheds were
4

$US1.00 = approximately 50 Philippine pesos (PhP).
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treated through contract reforestation, to the benefit of about 7000 tribal and lowland migrant
families.
Coastal Environment Program (CEP)
This program commenced in 1993, with a focus on habitat and ecological support systems of
coastal communities and fisheries, and ‘specifically their productivity, biodiversity, integrity,
sustainability and equitability of access and use’ (Sy 1998, p. 9).
The Community Forestry Program (CFP)
This program operated over the period 1989 to 1999, with funds from ADB and the US
Agency for International Development (USAID). It aimed to provide upland residents with an
alternative source of livelihood to shifting cultivation. The communities formed People’s
Organisations (POs), and obtained a Community Forest Management Agreement (CFMA)
issued for a 25-year term, renewable for another 25 years. They were allowed to utilise and
sell products from within the residual forest, and establish plantations.
The Integrated Social Forestry Program (ISFP)
This national program commenced in 1982, as a major initiative in upland development,
designed to maximise land productivity, enhance ecological stability and improve
socioeconomic conditions of forest occupants and communities. The ISFP ‘was launched to
consolidate all previous people oriented programmes’ (Groetschel et al. 2001, p. 61), and
was to be the major support program for people-oriented forestry. For example, in the
Master Plan for Forestry Development, the DENR (1990, p. 116) projected an expenditure in
year 2005 of 1371m pesos for the ISFP. It covered communities in open and deforested
upland areas, and also mangrove areas. As noted by Gerrits (1996), ISFP offered two forms
of stewardship arrangement to upland communities. These were the Certificate of
Stewardship Contract (CSC) for households and the Certificate of Community Forestry
Stewardship (CCFS) for community organisations, the latter being originally known as the
Community Forestry Stewardship Agreement (CFSA). These agreements were issued for a
25-year term, renewable for another 25 years. The program required the retention or
establishment of 20% of the area awarded as permanent forest cover and planting of fruit
trees and crops and installing soil and water conservation measures. With devolution in the
Philippines, responsibility for ISFP was transferred in 1994 from the DENR to local
government units (LGUs), except for one model site in each province. The DENR
subsequently encouraged ISFP sites to integrate with CBFM (Groetschel et al. 2001).
Forestland Management Agreement (FLMA)
During the period 1989 to 19955, FLMAs were provided as sharing agreements between the
government and individuals, communities and corporations, for plantations that were
previously established under the short-term contract reforestation program, on a 25 plus 25
year tenure basis (Groetschel et al. 2001). This allowed family and community contractors to
continue to benefit from the areas they reforested. Lacuna-Richman (2001, p. 168) argued
that ‘[I]n essence, FLMA are 25-year plantation leases’.
Industrial Forest Management Agreement (IFMA)
Industrial Forest Management Agreements were initiated under Department Administrative
Order 60, series of 1993 (FMB 1994), to support timber production when Timber License
Agreements (TLAs) were being phased out. TLA holders could apply to have their license
5

Sy (1998) reported that this program was launched in 1993.
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converted to an IFMA, subject to negotiations on equity shares with the DENR. IFMAs were
‘designed to ensure adequate supply of timber and other forest products for domestic and
export markets on a sustainable basis, while also promoting the well-being of forest-dependent
communities’ (FMB 1994, p. 1). The program was designed to provide a domestic supply of
timber and other forest products from denuded and open forestland. Two variants of the
program were introduced, depending on whether the area contained residual production forest
(IFMA 2) or not (IFMA 1). IFMA were issued to private companies for relatively large areas
(500 to 20,000 ha), under a land lease for growing trees, for 25 years, renewable for another
25 years. An example is that at Babatnon near Tacloban in Leyte Province.
Socialised Industrial Forest Management Agreement (SIFMA)
Introduced in 1994, SIFMA were agreements between the DENR and individuals and single
families for areas of one to 10 ha, and for associations and cooperatives for areas of 11 to
500 ha (DENR c1998). Agreements for a 25-year tenure, renewable for a further 25 years,
covered the development, use and sustainable management of plantation forests, with a
primary objective of producing wood and non-wood forest products. SIFMA holders paid
annual rentals, the amount varying with number of hectares and duration of the instrument
(DENR 1998).

THE MAJOR CURRENT PROGRAMS
Two major national programs were introduced during the last decade, namely the CBFM
program and CBRM program. These are in fact groups of programs rather than single
arrangements.
The Community-Based Forest Management Program
CBFM was established under Executive Order No. 263 promulgated by President Ramos in
July 1995, as a national strategy to ensure the sustainable development of the Philippines’
forest resources. The strategy ‘is the organised efforts of the government to work with
communities in and near public forests aimed to protect, rehabilitate, manage, conserve and
utilise the resources. The CBFM program integrates and unifies all current people-oriented
forestry programs of the government’ (Sy 1998, p. 9). The ISFP now falls within the CBFM
umbrella (DENR c1998). Other programs coordinated within CBFM include the Forest
Occupancy Management Program, FAR, CFP, CEP, FLMA, NFP, FSP, LIUCP and
Recognition of Ancestral Domains (Sy 1998, DENR c1998). Groetschel et al. (2001) noted
20 CBFM projects in Leyte Province and 13 in Southern Leyte. Current Philippine forestry
support programs within the CBFM umbrella are listed in Table 1.
A CBFMA entitles the community legal access to occupy, possess, use and develop an area
of up to more than 1000 ha of forestland and its resources. CBFM participants are expected
to produce food, cash crops, and wood for domestic and industrial uses. Local communities
are organised by Community Organisers (COs) of contracted NGOs into People’s
Organisations to participate in the program. The Community Environment and Natural
Resource Officer (CENRO) validates the application for endorsement with the Regional
Executive Director of DENR.
There were initially three tenurial instruments under CBFM (DENR c1998):
1. CBFMA between DENR and the participating PO, with a duration of 25 years,
renewable for another 25 years, provides tenurial security to develop, use and
manage specific portions of forestlands. It is awarded in place of the various land
tenure instruments, such as FLMA and CFMA.
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2. Certificate of Stewardship Contract (CSC), is awarded to individuals or families
occupying or tilling portions of forestland, for up to a maximum of 5 ha, and has 25
plus 25 years duration.
3. CADC or Certificate of Ancestral Land Claim (CALC), applies to holders of these
claims who opt to enter a CBFMA covering a forested portion of their claim.
Table 1. Types of community-based forest management programs currently operating in the
Philippines
Program name and commencement date
Type of tenure instrument used
Rehabilitation, protection and adoption of Previously Certificates of Stewardship and
agroforestry in occupied public forestlands Communal Forest Stewardship Agreements;
(1982)
now under Community-Based Forest
Management Agreements (CBFMAs)
Rehabilitation, protection and management of Previously CFMA, now CBFMAs.
Fragmented Natural Forests by communities
(1989)
Rehabilitation, protection and management of Previously FLMAs, now CBFMAs
reforested areas by communities (1990)
Protection and management of indigenous Certificate of Ancestral Domain Claims
peoples’ claims – alienable and disposable (CADC)
areas, public lands with or without forests
(1993)
Rehabilitation, protection, improvement and Industrial Forest Management Agreement or
management of natural forests by qualified Environmental Protection and Management
organisations with the incorporation of Agreement
communities in the overall management
(1991)
Protection and management of buffer and CBFMAs
multiple-use zones in protected area systems
(2000)
As of 2001, the number and areas of agreements under these three instruments were:
Certificate of Ancestral Domain Claims (181, 2.546m ha); Community-Based Forest
Management Agreements (666, 1.971m ha); and Certificate of Stewardship and Certificate
of Forest Stewardship Agreements (442,124, 0.815m ha) (Guiang 2001b, p. 10-11).
In CBFM, the property rights to a forest are normally shared by many members of a
community. An impressive example is the forestry operation at Alcoy in Cebu, visited by one
of the authors in 2000, where over 100 farmers devoted at least one day a week to the
community forest, to grow lumber and rattan. The group had further plans to develop valueadding activities. This community program, which had a high profile and attracts various
overseas visitors, received considerable external funding.
The CADC is offered to ‘tribal’ or ‘indigenous’ communities that have a long history of living
and working in forest areas. These agreements, established following the passage of the
Indigenous Peoples’ Rights Act in 1997, give communities permanent resource use rights,
and cover relatively large areas.
CBFM continues to evolve. A recent change has been greater emphasis on individual
property rights (IPR) agreements whereby individual landholders can manage and market
trees, within the CBFM agreement. There appears to be some acceptance that communities
may utilise some remnant timber to support their livelihoods while their common-property
plantings are being established.
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The Community-Based Resource Management Program
The CBRM program is designed to reduce rural poverty and environmental degradation
through support for locally generated and implemented natural resource management
projects (Department of Finance 1999). This $US50M project was launched in 1998 for an
initial five-year period, with the Department of Finance (DOF) as overseeing agency. An
innovative financing facility was adopted, though the Municipal Development Fund concept,
with a loan from the World Bank. The program provides resources to local government units
to finance natural resource management projects. In particular, it enhances the capacity of
low-income LGUs and communities to plan, implement and sustain priority natural resource
management projects. At the same time, the program strengthens central government
systems to transfer finance (as financial intermediaries) and environmental technology, and
improves the implementation of environmental policies (Osita 2001).
Financial support is provided for upland resource development (including agroforestry,
community-based reforestation, seedling nursery development, riverbank stabilisation and
industrial tree plantations), coastal and near-shore resource development, resort
development, livelihood projects, small-scale infrastructure, bridges and drainage, and water
supply.
As a pilot project, CBRM operated initially in Regions 5, 7, 8 and 13. LGUs are placed in six
classes; class 1 representing the highest per capita incomes and class six being the weakest
financially. CBRM program offers a loan-grant-equity mix of financing to jumpstart LGU
development efforts, recognising that fourth to sixth class LGUs have limited repayment
capacity. For environmental projects, class 4-6 LGUs are provided with 70% grant and 20%
loan and required to have equity finance of 10%. In contrast, the levels for a class 1 LGU are
20%, 60% and 20%. The finance mix is less generous for infrastructure and revenue
generating projects.
The approval process is time consuming, and requires a detailed proposal document.
Groetschel et al. (2001) noted the implementation of CBRM programs by about 20 LGUs in
Region 8, most in Samar.

THE EVOLUTION OF SUPPORT PROGRAMS
The review reveals that forestry support programs have progressed through a number of
stages, with polices changing on the basis of experience and perceptions of needs. Some of
the major impressions are:
•
•

•
•
•

initially, command and control forest laws were introduced, but did not succeed;
programs were introduced in 1970s as cost-effective measures to settle shifting
cultivators, generally by means of short-term agreements (although the one-year
provisional titles under the Communal Tree Farming Program had an option for
conversion to 25 year leases);
contract reforestation was introduced in the mid-1980s with involvement of private
sector, for timber production and watershed rehabilitation, but areas treated proved
costly to maintain;
the current community forestry model effectively commenced with the Community
Forestry Program in 1989, including involvement of community organisation and 25 +
25 year tenure duration; and
there were stages of consolidation of programs, including those under the Integrated
Social Forestry Program in the 1980s and CBFM in the 1990s;
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•

in the last decade there has been continuing refinement of the flagship CBFM
program, with increased emphasis on tree growing by individual smallholders, and
introduction of the Community-Based Resource Management Program with its wider
stakeholder involvement and resource management objectives.

While problems continue to exist in forestry support programs, this progressive refinement
marks the Philippine arrangements as progressive and innovative, and provides lessons for
forestry programs in other developing countries.

CRITICAL REVIEW OF FORESTRY SUPPORT PROGRAMS
How successful have the forestry support programs been, and what lessons can be learnt
for fine tuning of current programs or planning of future programs? Some tentative
conclusions can be drawn from consideration of the program arrangements, critical reviews
in the literature, and on-site observations.
Specific Performance Indicators
A number of criteria or indicators could be devised by which to evaluate the performance of
the various forestry support programs, such as:
•
•
•
•
•
•
•
•
•
•
•
•

area planted, number of trees planted, number of trees surviving;
degree of satisfaction by participants;
cost-effectiveness of tree planting or of timber production;
quality of silviculture, including pruning, thinning and weed control ;
amount of timber produced ;
amount of non-wood forest products produced;
quality of timber produced;
extent of community value-adding to timber harvested;
improvement in livelihood of households in community forestry areas;
extent of on-farm independent planting stimulated by the programs;
extent to which communities have become protectors of the forest, and illegal logging
has been reduced in community forestry areas; and
long-term sustainability of community organisations and reforestation activity.

While an evaluation in terms of these indicators would be highly informative, and partial
information is available on some of the indicators listed here, a comprehensive evaluation
would be extremely difficult to perform. Some information about areas planted is available from
web sources, as reported in Tables 2 to 4. The total CBFM area is approximately 1.5 M ha,
while IFMAs account for over 0.9 M ha (almost all in agreements of over 200 ha) and SIFMAs
account for only 0.035 M ha. Three quarters of the SIFMA planting area is in agreements of
100 ha or more, but more than 90% of the agreements are for areas of less than 10 ha.
Qualitative Review of Program Performance
Literature review and field observation provide some insights into program performance.
Capacity to overcome constraints to tree growing
Various research projects have identified a wide range of constraints on smallholder forestry.
In this context, from a household survey in four communities Emtage (2004) noted the
following constraints in order of importance: lack of access to land for tree planting; lack of
finance to pay for tree growing needs; concern over security of tenure; unavailability of
seedlings; policies related to tree harvesting; lack of labour to tend trees and risk of
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additional fees. In focus group discussions reviewing the survey findings, the issue of the
lack of markets for tree products was also highlighted. Other constraints are listed by Venn
et al. (2001) and by other papers in this issue. Community forestry programs do to some
extent overcome the major constraints of access to land, tenure security and finance.
Relationships between stakeholder groups
One criterion of performance is the quality of relationships between communities and
government, NGOs and other agents involved in smallholder forestry, in terms of trust,
service quality, approval processes and consistency across programs. The various forestry
stakeholder groups and their roles and inter-relationships have recently been examined by
Emtage (2004a, and this issue). It is apparent that some tensions have arisen between
stakeholder groups. Difficulties and delays in obtaining tree registration and harvest approval
would appear to be a major issue of concern of smallholders. Lack of government support
for communities in the control of illegal logging appears to be a source of frustration for
community organisations (Emtage this issue, Tarun-Acay 2004).
Table 2. Area planted in Philippine CBFM programs, by size class, 20036
Size
class
(ha)
≥10,000
5,000 9,999
2,000 4,999
1,000 1,999
500
999
200
499
100199 ha
50 - 99
ha
20 - 49
ha
< 20 ha
Missing
size
All
BFMAs

Number of Number of Average number Average area
agreements households of households per household
per agreement
(ha)

Total area
per class
(ha)

13
42

23,799
41,483

1,831
988

8.69
6.41

206,928
266,108

Share of
total
area by
class
(%)
13
17

154

67,598

439

7.09

479,220

30

192

47,650

248

5.57

265,564

17

264

38,763

147

4.63

179,341

11

405

44,890

111

2.95

132,516

8

225

18,525

82

1.69

31,396

2

148

12,700

86

0.81

10,308

1

87

6,115

70

0.48

2,959

0.2

44
3

2,208
219

50
73

0.21
0.00

472
0

0.0
0.0

1,577

303,950

5.18

1,574,813

100

Source: DENR (2004).

Perspectives presented in commentaries on programs
Many reports and articles have been written about CBFM and its predecessors in the
Philippines. Gerrits noted that there had been widespread criticism of the ISFP, observing that:
6

These figures include 55 CBFMAs in Leyte and Biliran Islands with a total area of 42,296 ha which
involve 6,092 households.
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two criticisms of the program stand out. First was the failure to utilise a bottom-up,
participatory, flexible, and responsive extension system, although the diversity of the
Philippine upland environment clearly required such an approach. Second was the inability to
recognise and respond to the failure of the program caused by the lack of a farming systems
approach and the widespread promotion of technologies with narrow recommendation
domains. (Gerrits 1996, pp. 25-26).
Gibbs et al. (1990, cited by Gerrits 1996, p. 5) characterised ISFP as ‘a premature attempt to
create a national program when the factors causing the lack of success of programs introduced
in the 1970s had not been removed and the capacity and resources for a major new program
were unavailable’.

Table 3. Areas planted under Industrial Forest Management Agreements (IFMAs)
Size class (ha)

Number of
agreements

Total area of
class (ha)

≥20,000
10,000 - 19,999
5,000 - 9,999
2,000 - 4,999
1,000 - 1,999
500 - 999
200 - 499
100- 199
Less than 100
All IFMAs

10
16
14
33
35
127
61
27
1
324

315,386
211,843
98,050
109,074
49,671
109,403
19,021
3,415
49
915,913

Share of total
area by class
(%)
34
23
11
12
5
12
2
0
0
100

Share of class
cancelled or
suspended (%)
19
10
29
40
42
38
57
56
0
41

Source: DENR (2004).

In general, program evolution has been in the direction of greater community participation,
and ‘bottom-up’ program design. However, some observers remain critical of the
achievements in this respect. According to Lacuna-Richman:
Despite large infusions of monetary incentives and widespread agreement on the benefits
of such [reforestation] programs, very few could be considered worth the investment. One
of the main reasons for this lack of success is the absence of participation at the local
level. Another reason is the difficulty of ensuring that this participation, if established,
contributes perceptibly to achieving program goals. (Lacuna-Richman 2001, p. 163).

In terms of production forestry, IFMAs followed the Timber License Agreements, and appear
to have been a step towards more sustainable forest utilisation. Their introduction does not
appear to have been trouble free, however, Saastamoinen (2001) noting suspension of
agreements due to the unauthorised logging in areas intended for forest protection.
Duration of property rights in IFMAs and now in CBFM has presented some concern to
smallholders. According to Bernas (2000, as quoted by Saastamoinen 2001, p. 99), ‘the
present tenurial systems do not assure stakeholders and investors of a long-term or semipermanent arrangement. The present systems can accommodate one-cutting, possibly twocutting systems only’. This comment would appear to be particularly pertinent with regard to
the planting of slow growing high-value indigenous tree species, including molave and lauan.
There are environmental reasons why these native species should be promoted, and if the
uptake rate is high then there would be reason to review the tenure duration arrangement.
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Table 4. Areas planted under Socialised Industrial Forest Management Agreements (SIFMAs)
Size class
500 - 999 ha
200 - 499 ha
100- 199 ha
50 - 99 ha
20 - 49 ha
10 - 20 ha
5 - 10 ha
2 - 5 ha
< 2 ha
All SIFMAs

Number of
agreements
25
31
20
6
2
2
637
625
208
1,556

Cumulative
total ha
12,500
23,675
26,345
26,716
26,797
30,655
33,929
35,195
35,368

Total ha per
class
12,500
11,175
2,669
371
81
3,858
3,273
1,266
173
35,368

Percent of total area
by class
35
32
8
1
0
11
9
4
0
100

Source: DENR (2004).

The sustainability of CBFM remains open to question. It is not clear whether international
agencies including the World Bank and Asian Development Bank will continue to make
substantial amounts of funding available to assist the program, and whether the program
would be more or less successful without this funding. Lacuna-Richman (2001, p. 170)
argued that it is the external agent (e.g. government and NGOs) and requirement for
‘increased funding from multilateral agencies that destroys the cohesiveness necessary for
participatory [forest] management to work’. Various other issues concerning the performance
of CBFM in the Philippines are raised in the following papers in this volume.

CONCLUDING COMMENTS
A plethora of measures have been introduced by the Department of Environment and
Natural Resources and other agencies in the Philippines to promote reforestation for
increased timber resource availability, improved livelihoods of smallholders and
environmental protection. These have placed priority on smallholder (community and farm)
forestry.
Current forestry support programs in the Philippines draw on extensive experience, from
implementation of a substantial number of programs over about 30 years. As programs have
been implemented and then replaced, the DENR and other agencies have no doubt gained
substantial insights into identifying arrangements which work and those which fail. National
government administrations and the DENR executive have attempted to refine the programs
by revising the regulations covering CBFM and CBRM through issuing a series of Executive
and Administrative Orders. This has improved the operation of the programs but has
increased the complexity of interpreting the regulations. Unfortunately, national government
administrations since 1990 have been unable to pass much-needed revisions to national
forest and other natural resources management legislation that would correct the
inconsistencies and inadequacies of the existing regulations (UNFAO and FMBDENR 2003).
Community forestry programs appear to require substantial organisational and financial
support to become established. Low incomes of smallholders and shortage of funds by
government agencies have constrained the options available for smallholder forestry
programs. There has been high optimism but some unfulfilled expectations and
disappointment associated with these programs. On Leyte Island in particular, the degree of
success has been mixed and it is not yet clear to what extent smallholder reforestation
objectives will be achieved. There is a need for further research into the level of success of
forestry support program, including identification of constraints and avenues for costeffective targeting of the limited funds available for support programs. It is becoming
apparent that there are some advantages in adopting a policy to support individual property
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rights to tree planting, as distinct from common property planting, for example with respect to
tree protection (e.g. weed control and surveillance).
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RESEARCH AND DEVELOPMENT PRIORITIES
ON SMALLHOLDER FORESTRY
Romulo T. Aggangan and Patricio S. Faylon
The Philippine Council for Agriculture, Forestry and Natural Resources Research and
Development (PCARRD) corporate plan – a CORPLAN 2004-2010 – sets out strategic
science and technology activities for the agriculture, forestry and natural resources sectors for
the the six years 2004-2010. The four banner programs embody PCARRD’s strategic S&T
directions. These are based on the principles of technology-based productivity and
competitiveness; effective science technology-adoption link; conducive R&D environment; and
good leadership, collaboration, and coordination. The PCARRD Forestry and Natural
Resources concerns include forestry, environment, soil and water sectors. The specific areas
of responsibility under forestry are wood-based resources, non-timber resources, agroforestry,
protected areas and wildlife, bamboo and rattan, and environment. A major area of research
interest involves agroforestry systems. Priority is being placed on: evaluating and documenting
indigenous agroforestry systems, the suitability of agriculture commodity recommendations for
agroforestry systems in multiple-use and buffer zones of watersheds and protected areas; the
social, environmental and economic performance of agroforestry systems; and capacity
building for the promotion of agroforestry systems. A number of research and development
interventions are in operation with respect to timber utilisation and socio-economics, marketing
and policy, including innovative and efficient wood processing and manufacturing
technologies.

INTRODUCTION
The Philippine Council for Agriculture, Forestry and Natural Resources Research and
Development (PCARRD) is one of the five sectoral planning councils of the Philippine
Department of Science and Technology (DOST) as embodied in Executive Order No. 128
signed on January 30 1987. It serves as the government’s main arm in planning,
coordination, evaluating and monitoring the national agriculture, forestry and natural
resources research and development program.
The Agriculture, Forestry and Natural Resources (AFNR) sectors will feature prominently in
future development efforts as the country strives to achieve encompassing and sustainable
development. Science and Technology (S&T) will be a critical tool that will assist in the
AFNR sectors’ development amidst the present realities. Research and Development (R&D)
activities will help develop appropriate innovations that will address concerns on
globalisation. Likewise, R&D will enable the sectors to fulfil the multiple goals of food
security, poverty reduction and environmental protection. The PCARRD corporate plan – a
CORPLAN 2004-2010 – presents PCARRD’s strategic S&T plan for the sectors in the next
six years. Its vision is to be a creative and effective S&T leader and partner in the
sustainable development and utilisation of appropriate innovations and technologies for
competitive AFNR sectors.
The underlying theme is to position the AFNR sectors as dynamic, economically viable,
productive, and S&T-driven sectors which are financially competitive in the production or
agricultural and forest products, while being optimally managed to sustain land, water, and
biodiversity resources. The CORPLAN supports the Medium Term Philippine Development
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Plan (MTPDP) which outlines the new administration’s economic development blueprint, for
2004-2010, to sustain economic growth for the country’s more than 80 million people (NEDA
2004).

STRATEGIC S&T DIRECTIONS FOR THE AFNR SECTORS
Four banner programs embody PCARRD’s strategic S&T directions. These are based on the
principles of technology-based productivity and competitiveness; effective science
technology-adoption link; conducive R&D environment; and good leadership, collaboration,
and coordination.
Knowledge and Technology Generation Program (KTGP)
PCARRD aims to develop highly productive, globally competitive, sustainable, and
modernised agriculture and resource-based industries to fulfil multiple goals in development.
The KTGP will capitalise on S&T to increase agricultural productivity, improve farm efficiency
and competitiveness, and facilitate the sustainable management of resources. The KTGP
will have three major program components — biotechnology, S&T anchor programs, and
natural resources management. Biotechnology will use the country’s resource strengths in
developing and delivering leading-edge knowledge and technology on biotechnology. It will
build innovation and sustainability into agricultural and resource-based production to improve
productivity and competitiveness. The Philippine Agricultural and Forest Biotechnology
Agenda II (2002-2010) will continue to serve as the blueprint of the program.
The S&T Anchor Program will provide comprehensive package of S&T interventions on
commodities with high potential economic impacts over the short, medium and long terms.
The package of interventions includes critical R&D, technology transfers and market
assistance, capability building, and policy reforms. Natural resource management will
advance S&T in improving resource use and conservation, promoting production systems
that use natural resources efficiently and repair damage to ecosystems.
R&D Results Utilisation Program
PCARRD will lead in forging the science-technology-adoption link to allow the
commercialisation and utilisation of knowledge and technology. The effective utilisation of
R&D results will increase productivity and income, and empower farming and downstream
agriculture and resource-based industries. Through the program, PCARRD aims to be more
relevant and dynamic in addressing the information and technology needs of its clientele.
Among others, the Techno Gabay Program (Faylon 2004) will harness the strong networking
and feedback mechanism from the clientele and beneficiaries of the program. The network
of Farmers Information and Technology Services (FITS) centres and Magsasaka Siyentista
will be strengthened through technical assistance, capability building and policy advocacy.
Support will improve micro, small, and medium technology-based enterprises through
technology interventions and upgrading.
Policy Research and Advocacy Program
The policy environment greatly influences the effectiveness of R&D efforts in propelling the
science-technology adoption continuum. PCARRD’s Policy Research and Advocacy
Program will explore policies and interventions that will provide the enabling conditions for
propelling technological progress in the AFNR sectors (Faylon 2004). It will ensure that
complementary rural infrastructure, S&T policies, and other support systems are in place. It
will also help maintain the balance between the country’s economic and environmental
goals.
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PCARRD will analyse and advocate on macro-policy issues that significantly affect the
AFNR sectors. Special emphasis will be placed on, but not limited to global competitiveness,
agricultural land use and agrarian reform, food security and poverty alleviation, natural
resources sustainability and environmental quality, and agricultural inputs and support
services.
Strengthening R&D Governance and Accountability
Strong R&D governance is important in the efficient and effective implementation of R&D
programs and projects in the National Agriculture and Resources Research and
Development System (NARRDS). PCARRD will strive to develop an enabling environment to
manage efficiently and effectively the R&D system. New governance approaches will be
explored to enhance the R&D management system and accountability within the NARRDS
and the organisation. Specifically, PCARRD will continue to enhance efforts or explore new
strategies in the following areas:
DOST-DA RDE convergence initiative
Under the existing structure, concerted effort has been a challenge since R&D resources,
responsibilities and accountabilities are spread across many departments and agencies of
Philippine government. PCARRD will pursue its commitments to the convergence initiative of
the relevant agencies of the Department of Agriculture (DA), DOST, Department of Natural
Resources and Environment (DENR), and the Department of Land Reform (DLR). The
initiative aims to harmonise the agricultural research, development and extension (RDE)
programs of the government to increase the efficiency and effectiveness of RDE public
investments and interventions in the sector.
Operationalisation of the Centres for Excellence (COE)
PCARRD will pursue the operation of the COEs within the next few years. This approach will
capitalise on the research excellence of R&D organisations to complement and strengthen
the National Agriculture Research System (NARS). The COEs will become niches for
cutting-edge AFNR technology throughout the country, which will raise the standards of
AFNR R&D in the regions.
Regional R&D management
Since its inception, PCARRD has always advocated the Regionalisation of R&D
management. Regionalisation was effectively carried out through the consortium
mechanism. As partners of PCARRD, the regional R&D consortia have been highly effective
in carrying the functions devolved to them. For the next six years (to 2010), PCARRD will
take determined steps to have a stronger regional R&D management system. This is to be
achieved by empowering the consortia to attain a high level of performance and greater
capability to undertake the following:
•
•
•
•

Monitor and evaluate R&D activities;
Generate funds and resources to support the implementation of R&D activities;
Institutionalise a strong and useful regional data and information system to serve the
information needs of the region; and
Formulate a unified regional framework agenda for defining RDE priorities and
assisting the consortia to improve their roles in addressing regional development
needs through complementation, integration and resource sharing.
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Capability building
Capability building for the efficient and effective management of the research system and
implementation of R&D programs remains central in PCARRD’s governance agenda. For
2004-2010, PCARRD will continue to enhance the capability of the NARRDS in S&T
planning, implementation and monitoring and evaluation through human resource and
facilities development, provision of incentives through R&D awards, and degree and nondegree training. New strategies will be explored to strengthen capacities for collaboration
between the public, the academics and private institutions.
Resource generation and linkages
The success of the CORPLAN hinges on the adequacy of funds to implement it. Even as the
role of R&D in AFNR becomes increasingly recognised in the development agenda, it is
unlikely that public support to R&D will increase in the short- to medium-term. In this context,
partnerships and linkages with local and international organisations will remain an important
element of PCARRD’s strategy to realise its R&D vision and mission.
Enhancing accountability
PCARRD implements policies and processes to ensure organisational efficiency and
effectiveness. This includes an ISO 9001:2000-certified quality management system (QMS)
for providing central direction to the NARRDS for S&T development in the AFNR sectors.
PCARRD is committed to continually improve its QMS and procedures to enhance agency
performance and service delivery.
Any effective R&D governance and accountability system should have an effective
monitoring and evaluation system. In this regard, PCARRD will regularly review the
effectiveness of its mechanisms for R&D coordination, technology promotion and
commercialisation, and capability development with a view to continually improved delivery
of service.
Harnessing ICT and IEC for S&T development
For PCARRD, information is as an important resource as money and people. The
importance of sound information management through the application of modern
information, communication and technology (ICT) and information, education and
communication (IEC) tools stands out in improving organisational efficiency and
effectiveness and in facilitating the knowledge-and technology-user interface. PCARRD will
continue to harness the use of both ICT and IEC tools in delivering knowledge and
technology to target users. Measures include, but not limited to: the development and
enhancement of the PCARRD portal, commodity information networks and other database,
ICT-based administrative tools and other decision-support systems; ICT facilities
development; establishment of e-libraries; and IEC support to major programs and activities.

FORESTRY AND NATURAL RESOURCES R & D CONCERNS
The Forestry and Natural Resources (FNR) concerns under PCARRD-DOST include
forestry, environment, soil and water sectors. Specifically, areas of responsibility under
forestry are the six forestry-based ‘concerns’, namely wood-based resources, non-timber
resources, agroforestry, protected areas and wildlife, bamboo and rattan, and environment.
Other resources include the concerns on soil (e.g. upland soil erosion and degradation, soil
management and conservation) and water (water production and conservation). PCARRD’s
FNR R&D networks include the research arms of DENR – the Ecosystems Research and
Development Bureau (ERDB) and Regional ERDS’s, State College and Universities (SCUs)
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– and Private Colleges and Universities (PCUs) with forestry and environment mandates,
Peoples Organisations (POs) and Non-governmental Organisations (NGOs) with an
involvement in forestry and environment.
As one of the technical divisions of PCARRD – the Forestry and Environment Research
Division (FERD) – manages and coordinates R&D activities of the forestry and environment
sector.
At present, the division handles six commodities as follows:
•
•
•

•

•
•

Agroforestry and multi-purpose trees and shrubs – upland farming systems with the
integration of agricultural crops and livestock with forest trees and shrubs, especially
those trees and shrubs with multiple uses;
Bamboo and rattan – including all species of bamboo (erect and climbing) and rattan
production in natural stands and in plantation, harvesting, management and
utilisation;
Environmental management – mainly in ensuring the ecological stability and
sustainability of the natural resource ecosystem. It focuses on the prevention and
providing solutions to various ill effects of the forestry and natural resources
environment (soil erosion, land degradation, climatic change, flooding, and drought);
Minor forest plants – including all other non-timber forest plants that serve as raw
materials for gifts, toys and house wares, basketry and all other forest-based
handicraft, as well as other uses (e.g. medicine, dye, ropes, medicine and other
products);
Protected areas and wildlife – areas declared as protection forests, parks and the
like, as well as the production and management of wildlife (flora and fauna species);
and
Wood production forest – including wood production from the natural and man-made
forests as well as areas within the natural forests that still allow utilisation (residuals,
secondary, tertiary forests) and tree plantations (man-made) including areas within
the public and private lands.

R&D PRIORITIES FOR AGROFORESTRY AND MULTI-PURPOSE TREES AND
SHRUBS (MPTS)
Recommended R&D and Policies
The Agroforestry and MPTS R&D team recommended strategic R&D activities for 20012005 to address gaps identified from 1990 to 2000. The agenda identified are along the
following areas:
Indigenous agroforestry system
Several studies by the R&D team highlighted the contribution of indigenous people in the
practice of agroforestry in the Philippines. More studies need to be undertaken to evaluate
and document this contribution. Specific projects need to be undertaken on the following:
•
•
•
•

Evaluate and document the indigenous agroforestry systems;
Evaluate and document the existing agroforestry systems;
Determine the sustainability of indigenous species for hedgerows; and
Evaluate the indigenous timber and non-timber species for domestication in the
agroforestry system.
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Biological and physical processes of agroforestry technologies and practices
The challenge of reconciling agriculture, forestry and other land uses needs to be
addressed, not only in agroforestry but also in a more holistic manner. In this case,
agroforestry will focus on the following:
•
•
•
•
•

Review and evaluate the suitability of agriculture commodity recommendations for
agroforestry systems in multiple-use and buffer zones of watersheds and protected
areas;
Develop and adapt the component technologies for coconut-based agroforestry
systems and agroforestry gardens;
Develop and adapt the pest management system in agroforestry;
Develop and adapt the component technologies for tree domestication in agroforestry
systems; and
Adapt the technologies for integration of animals in agroforestry.

Economics of agroforestry systems
There are current efforts to develop a system to reward upland dwellers providing
environmental services. Within these efforts, there is a need to focus on the social,
environmental and economic valuation of agroforestry systems. These studies should be
undertaken at various levels, including the plot, farm and landscape and watershed levels.
Technology evaluation and impact assessment
Agroforestry practices and systems have evolved and various institutions working on
agroforestry have developed the technologies. Thus, the focus will be on: the assessment of
the performance of agroforestry systems and technologies; effectiveness of technology
promotion, dissemination and utilisation; and institutional capabilities. Specifically these
would include, among other things:
•

•
•
•
•

Evaluate the performance of agroforestry systems as to their productivity, profitability,
promotion of household food security and food safety, biodiversity, carbon
sequestration and alleviating poverty. This involves establishment of a benchmark
and basis for measuring performance of agroforestry systems and technologies;
Establish mechanism to determine areas under risk of soil erosion in each region and
establish a plan to address and monitor changes over time;
Assess the effectiveness and efficiency of agroforestry promotion, dissemination and
utilisation processes;
Evaluate the impact of devolution of agroforestry projects under Integrated Social
Forestry (ISF) to local government units (LGUs); and
Assess the impact of policies, programs and capabilities of government and nongovernment organisations (DA, DAR, DENR, LGUs, NGOs, POs) to address open
access and inappropriate development in the uplands.

Capability Building
Information on agroforestry systems and networking
The IEC strategy in agroforestry will focus on the following:
•

Develop and update the integrated database management system for agroforestry
systems and technologies; and
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•

Rationalise existing agroforestry networks in the country and identify lead institutions
to become the agroforestry dissemination center at the local, regional, and national
level.

Promotions of agroforestry systems
The promotion of agroforestry system will be focused on the capacity building of institutions
involved, hence the thrusts are as follows:
•
•
•
•

Assess the capability of existing organisations to promote agroforestry;
Establish the agroforestry learning sites and resource centres through joint efforts of
LGUs, SCUs, local offices of national government agencies, NGOs, and other
organisations in their respective areas;
Train extension and development workers of LGUs, SCUs, NGOs, POs, DA, DAR
and DENR on agroforestry systems and technologies, technology development,
promotion and utilisation, and related policies and programs; and
Develop and utilise the information and educational materials for the promotion of
agroforestry.

Policy Advocacy
The R&D agenda mentioned above will generate information that will support the policy
advocacy promoting agroforestry as art, science and practice that promote not only
agroforestry production but also its social and environmental services. The following policy
directions are being espoused by the Philippine Agroforestry Education and Research
Network (PAFERN) and other organisations:
•
•
•

Rationalise land use;
Professionalise agroforestry; and
Increase the role of LGUs by mandating LGUs with vast upland areas to designate
agroforestry technicians (municipal level) and specialists (provincial level).

Other Recommendations
Based on the assessment and discussions on the situation of agroforestry in the Philippines,
the Agroforestry and MPTS Commodity team recommends the mobilisation of the various
government organisations (GOs), NGOs, POs and other agencies involved in agroforestry to
work together in the promotion of agroforestry. Since these agencies are strategically
located across the country, their expertise and competencies will contribute greatly in the
agroforestry research, extension and advocacy.
The harmonisation of networks and effort into a National Agroforestry Development Program
(NAFDP) will also create a more systematic mechanism to ensure that the results of R&D
programs and policies address the problems of resources degradation (land, soil, water and
biodiversity) and poverty in the uplands.

R&D PRIORITIES FOR A WOOD PRODUCTION FOREST
Major R&D Interventions
A number of research and development interventions are in operation with respect to timber
production, including:
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a. The Forest Biotechnology Program, being implemented by UPLB-CFNR and ERDB,
which will address the need of the tree farming industry for high quality planting
materials. Its long-term goal is to produce short-rotation, high yield and high quality
(straight, pest-resistant) trees.
b. The current R&D program, particularly by the Caraga Industrial Tree Plantation (ITP)based R&D support program, will address the sector’s pest and disease problems.
The system that will be developed by DENR-Caraga and Northern Mindanao State
Institute of Science and technology (NORMISIST) will be on pest and disease
monitoring, setting-up of sampling plots, and community involvement (in pest and
disease monitoring, and being part of action teams).
c. Under the Furniture and Handicraft Industries R&D Program (FHIRDP), a research
project that seeks to evaluate the sources and causes of wastes from timber
harvesting to utilisation. The project will focus primarily on the development of
appropriate harvesting techniques suited for smallholder tree farmers. The existing
harvesting techniques are the crude, old and inefficient carabao logging and use of
the high lead yarding system. A component project of this program plans to study the
volume and nature of thin-outs from industrial tree plantation species (ITPS) and how
these materials can be converted into high-value products. Farmers are hesitant to
conduct thinning as they do not want to reduce the number of trees
Wood Production Forest (WPF) R&D will explore the development of new materials out of
the existing characteristics of the ITPS. Because the allowable cut from the natural forests
has been reduced, the industry is now slowly shifting to ITPS. The use of ITPS and the
development of new materials for the industry are measures to sustain the wood-based
industry. Areas of concern include particleboard production and wide panel board
development from various ITPS and wood hardening, among other things.
Recommended R&D Priorities
In addressing the major R&D gaps, the following are the recommended R&D priorities in the
next five years (2001–2005):
Some of the more important production priorities relate to:
1. Forest biotechnology: production of genetically superior planting materials for
reforestation, tree farming, ITP, agroforestry and community-based forestry;
2. Natural resource development and management system and technologies;
3. ICT applications – e.g. decision support systems (DSS) – in forest development and
management;
4. Plantation forest development and management;
5. Technical and economic evaluation and postproduction systems of economically
important forest trees;
6. Site classification and species-site matching;
7. Phenology, seed technology and nursery practices;
8. Mass production and commercialisation of mycorrhiza and Rhizobium;
9. Tree improvement: selection, breeding, and cloning;
10. Assisted natural regeneration; and
11. Plantation management (e.g. site preparation, establishment, spacing, thinning, and
pruning).
In terms of timber utilisation and socio-economics, marketing and policy, priorities relate to:
a. Innovative and efficient wood processing and manufacturing technologies;
b. Development of new materials for the wood-based industries;
c. ICT applications in wood-based manufacturing technologies and marketing;
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d.
e.
f.
g.

Use of ITPS for wood-based industries;
Product design and development;
Sustainable community-based forest products utilisation system; and
Utilisation of logging and other forest wastes.

SUMMARY
This paper presents the national R&D priorities for the agroforestry and MPTS and wood
production forests commodities. It is hoped that these priorities set the direction of the
smallholder forestry programs and projects in the Philippines. Further, the priorities set for
smallholder forestry would enhance the development of appropriate technologies and
strategies on the sustainable management of forest resources as well as provide policy
directions for successful implementation of smallholder forestry initiatives in the country. The
R&D directions presented in this paper provide the R&D community and decision/policy
makers with information on the challenges and issues on agroforestry and MPTS and the
wood production forest and the science and technology (S&T) interventions to address the
R&D gaps. In addition, this paper would greatly help in formulating the R&D programs and in
prioritising the R&D activities for smallholder forestry from 2004 and beyond.
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BUILDING-UP PARTNERSHIPS FOR
COMMUNITY FORESTRY: THE ACIAR
SMALLHOLDER FORESTRY PROJECT
EXPERIENCE1
Eduardo O. Mangaoang and Edwin D. Cedamon
This paper reports experiences of the Australian Centre for International Agricultural
Research (ACIAR) Smallholder Forestry Project in the establishment of working
relationships with a people’s organisation in Leyte Province, the Philippines. Strategies
adopted in building a partnership with the organisation through the establishment of a
community nursery, conduct of field trial research and the emerging practical impacts on
smallholders are specifically discussed. Information presented in this paper is the outcome
of documented field experiences during the research as well as informal discussions with
members of the people’s organisation. This project illustrates that within-community research
can be an effective extension tool if local people are given the chance to participate in all
stages of planning and implementation. Mere participation in research activities, however, is
not enough. Ongoing interaction between the researchers and the local people is crucial in
paving the way to partnership-building. The developmental partnership that was established
has created practical impacts which may lead to more widespread adoption and promotion
of farm and community forestry in Leyte Province.

INTRODUCTION
The Philippines experienced major deforestation during the second half of the 20th century,
with major adverse environmental impacts and a shift from being a major timber exporting
nation to a net timber importer. Reforestation for both timber production and conservation
objectives is now an area of high national government priority.
Industrial forestry has experienced limited success in the Philippines, and the focus has
shifted to community and individual smallholder plantings. Various forestry support programs
have been introduced, the major national programs coming under the banner of communitybased forest management (CBFM) and community-based resource management (CBRM).
While the Philippine government recognises the importance of people’s participation in the
rehabilitation of degraded forest lands, the role and potential of smallholder farmers as
effective agents of reforestation have not been adequately acknowledged and appreciated
(Roshetko and Verbist 2000). For example, as evidenced by the existence of small individual
and community plantings on Leyte Island (Mangaoang and Harrison 2003, Emtage 2004),
smallholders already have a strong interest in tree farming. However, lack of the support and
facilitation measures that would encourage smallholder participation in farm and community
forestry means that these plantings are usually managed with limited time, technical
knowledge, information and financial resources and with other major constraints. These
constraints include existing government policies or requirements on tree registration,
harvesting, transport and marketing; also poor and inconsistent implementation of policies,
rules and regulations on tree farming, harvesting, transport and marketing. While a few
1
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smallholders have succeeded in their forestry ventures most have failed, leading to
discouragement and loss of interest in tree farming.
Even when excellent technical and socio-economic research is undertaken, there may be
little impact on the livelihood of smallholders. Anecdotal evidence suggests that many
projects have failed to produce ‘on-the-ground’ results because the research–development–
extension cycle has not been fully performed and insufficient follow-up support has been
provided to ensure that adoption proceeds through the community.
It is in this context that the ACIAR Smallholder Forestry Project was initiated to examine the
requirements and opportunities through which farm and community forestry can be rapidly
and widely adopted. The project was funded by the Australian Centre for International
Agricultural Research (Research Project ASEM/2000/088 – Redevelopment of a Timber
Industry following Extensive Land Clearing) and was conducted over the period 2000-04. It
involved collaboration between Australian researchers and staff of the College of Forestry at
Leyte State University (LSU), the Philippines with the objective of promoting smallholder
forestry.
Earlier ACIAR-supported forestry research in the Philippines provided important information
about site-species matching, nutrient limitations and seedling technology (Dart et al. 2001,
Nasayao and Germano 2002). While a long list of impediments to forestry has been
identified (Harrison and Herbohn 2001), assessment of the relative importance of these and
formulation of measures to overcome them, requires careful analysis and this has been
undertaken in the ACIAR Smallholder Forestry Project.
In the five years of project work reported here, the LSU College of Forestry established an
active outreach program with respect to smallholder forestry in Leyte Province. Silvicultural
research was followed up by socio-economic research, nursery and field trials, forestry
extension and community partnership activities. As a practical consequence of the nursery
and field trial study conducted by the project, links were established with the Conalum
Agroforestry Farmers Association (CAFA) and a number of other communities (Mangaoang
and Harrison 2003). The main motivation for small-holder farmers to become involved in tree
farming is a keen interest in improving their family livelihood through the production of tree
products for home-use or market sale (Roshetko and Verbist 2000). The researchers share
the belief that smallholders will be interested to plant trees on their farms and be successful
tree growers if given a favourable environment and opportunities for tree farming.
The research partnerships that were established opened up opportunities for the farmerpartners to learn about and appreciate tree farming while they are doing and seeing things
happening ‘on the ground’.
This paper first discusses the research and development partnership that the project
established with the people’s organisation. Then the strategic procedure that was adopted to
create and sustain the partnership for farm and community forestry development is
presented. Finally, practical outcomes of the research and development partnership are
discussed.

THE HISTORY OF CAFA AND ITS PARTNERSHIP WITH ACIAR
Conalum Agroforestry Farmers Association is a people’s organisation (PO)2 composed of
smallholder subsistence farmers in Barangay Conalum, situated in the municipality of

2

A ‘people’s organisation’ is a group of local people in communities, organised to engage in any form
of developmental activity. It receives various forms of support from external development agencies.
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Inopacan, Leyte Province3. The organisation began in 1999 during a World Vision supported
program for the environment which encouraged local people’s participation. CAFA’s initial
contact with the LSU College of Forestry occurred when the College was requested by
World Vision to conduct training on nursery and plantation establishment for the PO
members. The training resulted in CAFA’s first seedling nursery, but progress was then
halted due to the sudden cessation of the World Vision project. This event created
discouragement that resulted in the withdrawal of community members from the
organisation, membership falling from 40 to just 10. Those who remained struggled to
continue the organisation’s activities, maintaining only small vegetable production and hograising ventures for livelihood support whilst the seedling production, tree farming and
agroforestry activities completely stopped.
The commencement of the ACIAR Smallholder Forestry Project in 2000 was inspired by the
idea that research activities to promote tree farming among smallholders can create
immediate on-the-ground impacts if the smallholders are active participants in the conduct of
the research. ACIAR’s involvement was timely in that it occurred shortly after the withdrawal
of the World Vision project and contacts between the association and the College of Forestry
were already established. This meant that the ACIAR-sponsored project received immediate
acceptance and participation by members of the association.
ACIAR’s conduct of nursery and field trial study hand in hand with CAFA members moulded
a strong working relationship that later became a formal partnership in the conduct of the
research activities. The initial partnership, which was formalised in 2002 through a
Memorandum of Agreement (MOA), was for the establishment and maintenance of the field
trial research, which in turn was a continuation of LSU’s nursery experiment looking into the
effect of effects of potting medium and hardening intensity on the performance of Acacia
mangium and Eucalyptus deglupta in the nursery and under field conditions (Cedamon et al.
2004, Mangaoang and Cedamon 2004). In this research, organisation members were
directly involved in site selection, site preparation, field planting, tree protection and stand
maintenance. CAFA was able to successfully establish and maintain a total area of about 1
ha of tree farm in three parcels of Acacia mangium and Eucalyptus deglupta through the
assistance of the ACIAR project staff.
The partnership outlined in the MOA involved a 50-50 sharing agreement in the maintenance
of the field trial by CAFA and the ACIAR project. CAFA estimated the total labour cost for the
two field sites at PHP12,0004. The ACIAR project paid the organisation PHP6,000 in cash
and the other PHP6,000 was shouldered by the organisation through labour contributed by
its members. The timeliness and usefulness of the cash incentive given to the organisation
was notable; it was used as a capital investment for hog-raising as a livelihood and capitalbuild-up activity.
Along with the support for the establishment costs as specified in the MOA, continuing
guidance has been provided by the ACIAR research staff to the farmer cooperators on the
technical aspects of tree farm establishment, maintenance and protection. Informal
discussions have also been held with the community partners on issues and concerns
related to policies, prospects on processing and marketing of tree products and tree-farming
related livelihood matters.
A second research partnership was formalised with the organisation in 2003 on the conduct
of community nursery research related to the effect of type of potting container (re-usable
hiko trays vs poly bags) on the growth performance of tree seedlings. The same 50-50
sharing of labour was formally agreed upon through another MOA. The farmers provided
3
4

A barangay is the smallest unit of local government.
$US 1.00 = approximately 50 Philippine pesos (PHP).
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indigenous materials including bamboo and timber poles as their contribution to the
construction of the research nursery, while other materials including nails, chicken-wire and
plastic-acetate were provided by the ACIAR project. Farmers’ involvement started from the
planning of the research activities through to the implementation phase. These activities
included building the nursery, seed collection and germination, preparation of the potting
medium, potting of seedlings, watering and fertiliser application, and sanitation practices in
the nursery. In all these research activities, close guidance through informal discussions was
provided by the ACIAR research staff, while the farmers carried out the physical tasks.
Through the guidance and support extended by the LSU College of Forestry staff, CAFA
was able to establish a community seedling nursery (Figure 1) that produces high quality
seedlings of various tree species, including Eucalyptus deglupta (Bagras), Eucalyptus pellita
(Australian Red Mahogany), Swietenia macrophylla (Mahogany), Terminalia calamansanai
(Kalumpit), Pterocarpus indicus (Narra) and other native species of trees that produce
premium timber. Fruit trees too are produced in the nursery and together with the forest tree
species are used for planting on farms and for sale as a source of cash income for the
organisation. The community nursery holds a total of approximately 3,000 seedlings.
Currently CAFA does not have a Community-based Forest Management Agreement with the
Department of Environment and Natural Resources (DENR). The organisation is in the
process of formal registration with the Department of Labour and Employment (DOLE),
which will allow it to operate as a legal group that can engage in business and other
developmental activities. The ACIAR Smallholder Forestry project is playing a supportive
role, particularly in the preparation of required documents.

Figure 1. The CAFA seedling nursery

STEPS IN BUILDING PARTNERSHIPS BETWEEN THE RESEARCHERS AND
THE RURAL COMMUNITY
While the nursery and field trial research was being conducted, the research staff considered
ways in which a strong working relationship with smallholders could be established and
sustained, to eventually produce on-the-ground outcomes for tree farming and community
forestry. This section of the paper presents the strategies used by the ACIAR project to
capture the interest of the PO members to participate in the research activity and to
eventually engage in tree farming. Practical impacts of the research partnership, particularly
on the smallholder farmers’ attitudes and perceptions on tree farming, including their
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knowledge and skills for nursery and tree farm establishment and maintenance, are also
presented.
The experience of working in partnership with CAFA has provided lessons on a workable
procedure for partnership-building between researchers and small rural communities in
Leyte. The activities that were undertaken in the partnership-building may be viewed as a
‘model’ and can be divided into a number of steps as described below.
Awareness-building and preliminary discussions
Initial visits to the community made by the ACIAR research project team were intended to
relay information about the project among the prospective farmer-cooperators and members
of CAFA. The smallholders were informed that the project was to be undertaken in the form
of ‘action’ or developmental research. To build among the farmers awareness of the project
and its planned implementation in the community, the nature and objectives of the research
project were clearly discussed by the team and association members during a number of
informal meetings. This step was intended to help create favourable expectations about the
project in the minds of the farmer-cooperators. The initial visits and informal preliminary
discussions served as a means for the farmer-cooperators and ACIAR research project staff
to get to know each other better. These discussions provided opportunities for the research
staff to discover the smallholders’ views, knowledge and experiences concerning farm
forestry.
Orientation seminar
Following the initial visits, an orientation seminar was used to more formally present the
research study to the members of CAFA. A relatively detailed presentation was made of the
nature of the research, its objectives, methods, expected outputs and what it would mean in
practical terms to the smallholder farmers. The seminar was an opportunity for farmers to
ask more detailed questions about the work and, as they related their unfortunate
experiences of development projects in which they had previously participated, to openly
express their feelings and apprehensions about this ACIAR project. The forum enabled an
exchange of views and experiences, details were made clear and uncertainties overcome on
the part of both the participating farmers and the research staff. Also during this meeting,
farmers informally shared suggestions about the research activities, revealing their concerns
and demonstrating that a certain level of confidence in dealing with the research staff had
been established among them.
Participatory planning and implementation
The various aspects of the research activity became more exciting for the farmers and the
ACIAR staff during the participatory planning and implementation phase. The strategy of
close collaboration during these stages opened up the opportunity for the farmers and the
ACIAR staff to start working together. Participatory planning encouraged the smallholders to
contribute their knowledge and skills, their experiences with nursery establishment and
management and their experiences with tree farm establishment and maintenance. The
process strengthened farmers’ appreciation of the activities, in that they clearly saw the
direction in which the research was leading and realised the benefits that the nursery and
field trial research could be expected to provide them with in the future. Participatory
planning and implementation eventually served as an opportunity for the farmers to be
trained and gain practical knowledge and skills in performing planning activities, as well as
the whole set of on-the-ground nursery and tree farm establishment and maintenance
activities. This scenario is consistent with the fact that full participation of farmers in any
resource management endeavour can only be achieved and sustained if they themselves
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are fully involved in all the phases of the development work. Their full involvement depends
on their interests towards the activity as well as their capability to perform (Bonifacio 1986).
Formalisation of work-partnership
Gaining the full confidence of farmers about the research work is one of the major
considerations that the ACIAR staff had sought in order to arrive at a healthy and
sustainable working relationship with them. Preceded by an informal discussion and verbal
agreements, a research partnership between ACIAR Project staff and CAFA was formalised
through a Memorandum of Agreement to jointly conduct the on-farm nursery and field trial
research. To ensure maintenance and protection of the nursery and field trials, the
agreement assigned responsibilities for the provision of and payments for labour and
materials. The farmer participants’ responsibilities to and ownership of the research activity
and the realisable outputs thereof were also formalised.
Continuing community visitation and discussion-meeting/workshop
After the research partnership had been formalised and activities implemented on the
ground, the ACIAR research staff continued to pay visits to the community at least twice a
month. The purpose of the visits was not only to check progress of the research study, but
also to have the opportunity to have discussions with the partners about problems, issues,
new plans and desires, as well as observations related to or arising from the research
activities conducted. It was in this way that simple problems and issues were immediately
discussed and resolved through a participatory discussion cum workshop. The community
visits demonstrated to farmers that they always had a partner to lean on in times of difficulty
and also served to revitalise their morale and enthusiasm for the nursery and tree farm
study.
Linking the PO to market and support opportunities
The most common inquiry about the project raised by the farmer cooperators concerned the
future of whatever products the research partnership was able to produce. What is to be
done with the expected thousands of tree seedlings produced and the logs from the field
trials when they reach harvest age? What is next for the partnership when the ACIAR
research is completed? Will the working relationship be sustained as presently existing?
These sorts of questions arose during informal discussions in the community and required
immediate and valid answers.
Tree seedling production is by itself a livelihood activity only if a market is available and the
farmers are able to sell what they have produced. In this context the ACIAR project staff
looked for means by which the seedlings produced by the research activity in the community
could be sold by the farmers to realise cash income. It was because of the desire of the
farmers to sell the seedlings that they recognised the importance of producing high quality
stock. They felt that if seedlings were of high quality then they would always be preferred by
prospective buyers. This feeling intensified the farmers’ willingness to take a more active
part in the nursery research as they learnt skills needed to produce high quality nursery
stock and carried out tasks hand in hand with the ACIAR staff.
The ACIAR Project also initiated moves to register the trees established in the field trial
study under the name and ownership of CAFA. Registration as a ‘tree farm’ involves an
inspection and recording of all trees by species and number with the DENR and ensures that
the people’s organisation will be able to fell the trees when they reach harvestable age and
to market the tree products.
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To further strengthen and sustain the working relationship it has been a key initiative to link
the PO and its development activities to support and funding agencies. This strategy has
involved the preparation and submission of development and extension proposals to funding
and support agencies such as the Foundation for the Philippine Environment, DISOP
Philippines and Leyte State University. This strategy is expected to ensure continuity of the
farmers’ participation and engagement in farm and community forestry until such time that
they themselves become the sole operators and managers. If successful in their tree farming
activities, it is possible that the CAFA members will in time become development workers for
farm and community forestry in Leyte with less assistance from development agencies.

PRACTICAL OUTCOMES OF THE RESEARCH PARTNERSHIP
A number of practical benefits of the research partnership have been identified and these
are now discussed.
Creation of awareness among smallholders of the importance of producing high quality
seedlings
In the past, smallholders have not cared much about the quality of seedlings that they used
in tree farming. The research partnership demonstrated the importance of using high quality
seedlings in tree farming. The message was effectively conveyed through an on-site
participatory training workshop, informal discussions during community meetings and the
guided learning-by-doing approach where the farmers worked side by side with the ACIAR
research staff in the nursery and field trial study. One specific example is that farmers had
noted to a degree the difference in establishment of the trees from hiko trays (healthy
seedlings) and poly bags (less healthy). They had noted that seedlings in hiko trays, though
relatively smaller at planting stage, were the same size one year later. They believe that the
eventual effect of good root form may not be evident at this stage unless high winds strike
the plantation so that stability against wind is tested. A further benefit was that farmers
became able to distinguish healthy growing trees and those that are not, on the basis of size
for age, colour of the leaves, and presence or absence of pests and diseases, through the
help of the project.
Improvement of knowledge and skills of smallholders and their appreciation of farm and
community forestry
Success in establishing an authentic research partnership with CAFA led to a better
appreciation of farm and community forestry by the smallholder members. One consequence
is that the nursery and field trial research in the project sites has become part of the partner
organisation’s main development project and concern. The approach of the ACIAR project’s
technical staff working side by side with smallholders had a favourable impact in improving
their capabilities and confidence in nursery and tree farm establishment and maintenance.
This is evidenced by the fact that selected members of the organisation have already served
as farmer-teachers to members of a newly starting people’s organisation in a nearby
community (Anolon Farmers’ Association in Hindang, Leyte) on nursery and tree farm
establishment as well as agroforestry.
The role of nursery and field trial research as an extension tool to promote farm and
community forestry
The relationships that were built during nursery and field trials evolved to become an
effective means of extension for farm and community forestry. ACIAR project staff came to
realise that building an effective research partnership with local people in communities is one
of the best and easiest ways to promote farm and community forestry. Smallholders readily
gain confidence and the needed knowledge and skills while they work hand in hand with the
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research staff in performing action research activities – i.e. through practical activity in the
company of experienced personnel as opposed to theory-based lectures and seminars.
The research partnership experience and accreditation of smallholder seedling producers
and tree growers
The research partnership experience with CAFA created interest among several farm and
community forestry stakeholders to initiate a policy advocacy movement for the accreditation
of seedling producers and tree growers in Leyte. This is premised on the belief that
accreditation could be used to create a favourable market for seedlings and tree farm
products produced by smallholder farmers. Accreditation is expected to encourage
involvement of smallholders in farm and community forestry because it creates a source of
differentiation, with products from accredited seedling producers and tree farmers being
preferred by prospective buyers. To date, the market connections that CAFA has been able
to establish through the project are POs and NGOs engaged on tree farming, agroforestry
and other related environmental projects, including World Vision and the Anolon Farmers’
Association. Seedling buyers have been referred to CAFA by the LSU College of Forestry
and ACIAR office. Other buyers include passers-by from other areas who are interested to
plant trees in their farms and students from primary and secondary schools near the CAFA
site.
Developing strategies for community participation in nursery and tree farm demonstration
projects
Various technologies have been developed to raise the economic and educational status of
smallholders in rural areas of the Philippines. Some of these technologies have not been
widely adopted due to the superficial involvement of farmers in their introduction and in their
generation and development. Examples include Sloping Agricultural Technology (SALT 1)
(ERDB, 2002), hedgerow intercropping and improved fallows using shrub legumes (Menz et
al. c1998) and natural vegetative filter strips (NVS) (ICRAF, undated). Involvement of
farmers in the activities of technology generation and trials make them more confident, with
a clear understanding of the benefits that they can expect to derive. This is what the ACIAR
Smallholder Forestry Project has done, slowly but surely involving farmers in establishment
and maintenance of the nursery and field trials. Their direct involvement has created an
atmosphere of discovering new things that will improve their existing local knowledge and
skills. In addition, the farmers’ morale was boosted and their confidence increased through
their regular contact with the ACIAR research staff. Their achievements in collaboration with
the LSU College of Forestry have encouraged other local people to join the people’s
organisation. CAFA membership has now increased to 19 and more are thinking of joining.
The group is run by a strong and committed leadership composed of the President,
Secretary and Treasurer, backstopped by a number of working committees and is clearly
making progress in its activities.

CONCLUSION
Through the active participation of smallholders in the planning and implementation of the
nursery and field trial study, the ACIAR Smallholder Forestry Project has had favourable onthe-ground impacts on their knowledge and skills and appreciation of farm and community
forestry, The partnership established between the ACIAR research staff and CAFA has
flourished over time and can be attributed to the project staff’s effective working relationship
with the smallholders, regular community visits and meetings and discussions with the
partner farmers. Building this kind of collaborative partnership between a research
organisation and local community people requires an innovative approach with a focus on
developing smallholders’ confidence and trust in the research organisation and in their
capacity to ‘perform or deliver’. The ACIAR on-site nursery and field trial research is an
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example of such an approach that has successfully established a sound developmental
partnership with smallholders. This approach is expected to lead to increased adoption of
farm and community forestry in Leyte.
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THE INFLUENCE OF LAND AND TREE TENURE
ON PARTICIPATION IN SMALLHOLDER AND
COMMUNITY FORESTRY IN THE PHILIPPINES1
John L. Herbohn, Nick F. Emtage, Steve R. Harrison,
Nestor O. Gregorio and Dennis P. Peque
Key impediments to forestry development have been identified as part of a research
program on smallholder and community forestry currently being conducted on Leyte Island,
the Philippines, funded by the Australian Centre for International Agricultural Research
(ACIAR). A number of studies conducted as part of that research program have identified
land and tree tenure issues as being a key impediment to the expansions of smallholder and
community forestry. This paper examines the impacts of uncertainty of land and tree tenure
on woodlot establishment, based on the results of three separate studies. A study of
household needs and attitudes in relation to forestry development identified a number of
policy issues associated with land and tree tenure as needing to be addressed. A second
study investigated why microfinancing of woodlots was not an option for many smallholders.
That study revealed that landholders are unwilling to commit resources to forestry because
they do not have land titling and hence regard their land tenure as insecure. Similarly, banks
appear unwilling to lend to smallholders for investment in forestry, being influenced by lack
of collateral associated with insecure land tenure. A third study of tree nursery practices
revealed that land ownership appears to play an important role in the sustainability of
nurseries that are raising seedlings for sale. In addition, nursery owners with secure land
tenure were more likely to attend training sessions.

INTRODUCTION
Rapid deforestation took place in the Philippines from the 1950s. The contribution of forestry
to gross national product fell from 12.5% in 1970 to 1.3% in 1990, and forest cover fell from
49% in 1950 to 22% in 1987 (ADB 1995). Forest cover is now reportedly estimated to be
5.5%. This resulted in the transition from a major timber export country to having a large
trade deficit in timber. There is a shortage of timber for house building, industrial purposes,
poles for electrification and fuelwood. Expansion of forestry provides an opportunity for
greater timber self-sufficiency and job creation, as well as supplementary income for
smallholders and rural communities.
There are also strong environmental reasons for reforestation (Niskanen 1995, Venn and
Harrison 2000). Flood mitigation is a major concern, the tragic flood at Ormoc City in 1991,
when an estimated 7000 people were killed, being attributed to upper watershed
deforestation. There is growing concern about the effects of agricultural landuse on
estuarine and bay fish farming, where siltation and pollution are affecting fish health and
product quality. There is also a recognition that siltation of rivers imposes economic costs,
1
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including interruptions to supply of hydropower. The life of power generators is reduced from
50 years to 25 years by siltation (Lasco 2000). The Philippines Department of Environment
and Natural Resources (DENR) has listed priority watersheds in each region, and
reforestation will be one of the strategies for environmental improvement. Carbon
sequestration opportunities arise under the Clean Development Mechanism of the Kyoto
Protocol. Increased reforestation would reduce pressure to fell coconut trees, a versatile and
heavily used timber, and hence protect copra production, prevent coconut tree removal on
fragile sloping land, and reduce unplanned land conversion. In short, reforestation can make
an important contribution towards ecological, social and economic sustainability in Leyte.
Lack of secure land tenure and inadequate land use planning have been suggested as major
impediments to the development of sustainable land management, including tree planting
(De los Angeles 2000). In addition, even where secure land tenure exists, there are many
restrictions on the harvest of trees on both private and community lands. Issues associated
with the ability or right of tree growers to harvest trees that they have planted can be
described as tree tenure issues. This paper discusses land tenure and tree tenure in context
of a number of recent studies undertaken on Leyte Island, the Philippines as part of a
smallholder forestry project funded by ACIAR. First, current land tenure and tree tenure
issues are outlined. Findings from a number of research projects conducted as part of the
ACIAR Smallholder Forestry project are then used to provide insights into the nature and
importance of land and tree tenure issues for smallholder forestry development. Some final
observations are then made about the importance of these issues and possible measures
that may be put in place to improve land and tree tenure.
THE ACIAR SMALLHOLDER FORESTRY PROJECT
This paper is based on research undertaken as part of a research project titled
Redevelopment of a Timber Industry Following Extensive Land Clearing (ASEM/2000/088),
which is also referred to as the ‘ACIAR Smallholder Forestry Project’ by Filipino collaborators
and community members who are involved with the project. The project commenced in
2001, and is funded by the Australian Centre for International Agricultural Research
(ACIAR). It has currently been extended until December 2004. The project is collaboration
between researchers at The University of Queensland and Leyte State University.
The broad aim of the project is to identify the social, economic and policy requirements for
the re-establishment of a timber industry on Leyte Island through smallholder and community
forestry structures. Project outputs to date have been impressive (Smorfitt 2003) and the
project has provided a sound understanding of the key economic, social and technical issues
that need to be addressed.
The project has involved a series of interrelated studies, including: a survey of smallholder
households in four communities; an investigation of the role and effectiveness of people’s
organisations in facilitating community forestry; a study on the reasons why microfinancing of
tree farms has failed; research into nursery production technologies and field trials; a survey
of nursery operators; a study on carbon sequestration potential of smallholder forest plots;
timber supply and demand studies; and the estimation of financial returns from forestry.
CURRENT LAND AND TREE TENURE ARRANGEMENTS AND ISSUES
This section provides a brief overview of some of the main land tenure issues that affect the
development of farm and community forestry. In addition, important controls on harvesting
trees from private land are outlined.
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Land Tenure Arrangements
In general, land tenure arrangements are weak in the Philippines, with a lack of land tenure
mapping and clear on-the-ground boundary marking. In 1975, all land with a slope of greater
than 18 degrees was officially classified as publicly owned forestland, covering more than
60% of the 30 M ha of land in the Philippines (Gibbs et al. 1990, Asia NGO Coalition 1991).
Under the current constitution that was drafted in 1987, the State retains official ownership of
forest lands. Most of these upland areas have rugged terrain and are difficult to patrol.
Historically the managing agencies assigned to protect the areas from exploitation have
lacked the resources to police them. They were effectively open access areas, despite laws
enacted to prevent people from practicing farming on land officially classified as ‘forest’. The
reality is that approximately 50% of officially classified forestlands are in fact cleared farmed
land (De los Angeles 2000). This results in many smallholders and communities having no
formal tenure arrangements for the land they occupy. Smallholders gain can gain access to
land by paying a yearly land tax, allowing them to use the land to produced crops and graze
animals. This type of arrangement is well suited to growing annual crops, but offers little
security for long-term crops such as timber. While smallholders can legally harvest annual
crops grown in public forestlands, all trees in public forestland areas are held to belong to
the state, and their harvest is illegal even if they have been planted by private individuals
(Mangaoang et al.2003). On occasions areas of public forestland are classified as ‘Alienable
and Disposable’, thereby becoming available for titling. Many landholders who potentially
could seek formal title to their land do not do so. These people are usually poor, and due to
a corresponding lack of education, find the laws and procedures surrounding obtaining
formal land tenure confusing. In order for tenure to be granted, the land must be formally
surveyed by government staff, the cost of which must be borne by the applicant. The cost of
such procedures is high relative to the earning capacity of landholders, who are often
subsistence farmers with little cash. The cost of survey is also often compounded by the
remote locations of the land for which tenure is being sought. Finally, the powerful elite class
in the Philippines has for many years been able to take control of land that is officially
classed as publicly owned, extracting rent from poor households utilising the land for farming
and who do not know about the land classification system (Borras 2000).
In recent years, a program of agrarian reform has been introduced under the control of the
Department of Agrarian Reform. Under this program land holdings of greater than 14 ha are
subject to agrarian reform and can be compulsorily acquired from large landholders (many of
whom gained ownership of the land in the Marcos era) and redistributed to tenants on the
lands. A variety of schemes are used under the Agrarian Reform program depending on the
wishes of the tenants and landowners, and whether the landowner is a public agency or
private individual (Borras 2000). The Agrarian Reform program officially redistributed
approximately 4.8 M ha of land between 1988 and 1999 and benefited approximately 2
million households (Borras 2000). However the coverage of the agrarian reform program is
uneven, with many large-scale landholders have exploited loopholes in the regulations, and
subverted the process by signing unfair contracts with their former tenants in the form of
joint-venture agreements (Borras 2000).
Community Based Forest Management Agreement (CBFMA) and Certificate of ancestral
Domain Claims (CADC) apply to communities whereas Certificates of Stewardship and
Certificates of Forest Stewardship apply to individuals and households. The CBFM
agreements provide the communities with a guaranteed tenure over the land for a period of
25 years and are renewable for a further 25 years. Certificate of Stewardship and Certificate
of Forest Stewardship agreements that were issued under the Integrated Social Forestry
Program were transferred to and replaced by CBFMAs in 1996. The Certificate of Ancestral
Domain Claims have been offered to ‘tribal’ or ‘indigenous’ communities that have a long
history of living and working in forest areas. These agreements give communities resourceuse rights, and unlike the other agreements they are not set to a limited time frame. The
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agreements were established following the passage of the Indigenous Peoples’ Rights Act in
1997.
A number of government forestry programs have been introduced which lead to increased
land tenure security of participants, and which cover in excess of 5 M ha (Table 1).
Table 1. Total area of public forest and forest lands covered by community forestry type
agreements
Tenure instrument
Certificate of Ancestral Domain Claims
Community-based Forest Management
Agreements
Certificates of Stewardship and Certificate of
Forest Stewardship Agreements
Total area

No. issued
181
666
442
124

Area covered (M ha)
2.546
1.971
0.815
5.332

Source: Adapted from Guiang (2001, p. 10-11).

In terms of plantation forestry, larger landholdings, which have the potential for gaining
economies of scale in timber production, tend to have lower tenure certainty. In the
Philippines this applies to both ancestral domain and agrarian reform (the latter applies to
properties of larger than 14 ha). Ancestral domain claims can lead to land rights for
indigenous populations, but present a threat to tree growers, particularly industrial foresters,
who utilise large areas of land and would not want to incur the expense of establishing
plantations and then lose control of the land.
Tree Tenure Issues - Restrictions on Registration, Harvest, Transport and Sale of
Trees and Timber
Secure tree tenure – or the ability to register, harvest, transport and market trees – is a
critical ingredient for the development of a forestry industry. A total logging ban on native
forests has been imposed to protect the remaining areas of native forest that comprise only
3% of the total original forest area. Illegal logging however remains a problem and in an
effort to control this, a number of restrictions have been placed on harvest and transport of
timber.
It is a requirement of the DENR that all trees on private land must be registered before any
may be harvested. Tree registration is a lengthy process that requires time, effort and
payments under the Lagay system. The Lagay system - which is also known as ‘under the
table’ - is a form of corruption that requires payments to be made to facilitate a service to be
provided. It still exists in all stages of tree farming, starting from the registration of trees to
timber/log transport.
In addition, a permit is required to transport timber, with checkpoints being established to
control timber movement. It is arguable whether these measures are effective in controlling
illegal logging. The ‘checkpoints’ are cynically referred to as ‘cashpoints’ as log transporters
have to pay ‘cash’ to pass through these. One Davao (Mindanao) sawmiller reported that
one load of logs that he received had passed through some 45 cashpoints on the way to his
mill.
The banning of harvesting tree from native forests, together with the complex regulation and
permit system used to control timber harvesting and transport provides entry points for ‘rent
seeking’ officials who can effectively take any profits from tree growing. One effect of this is
that small-scale farmers evade the regulations, partly by not registering their trees so that
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officials will not know where they are. They further reduce the potential to lose their
investment by not investing significant resources into timber production, thereby ensuring
that broad scale revegetation does not occur. Most households appear to only grow enough
timber for their own requirements. When they do sell trees it is often done by selling them
locally so that they will not pass through any of the checkpoints.
In the household and community survey carried out in Leyte, the majority of the households
that were surveyed (approximately 80%) indicated that they are presently managing at least
a few trees which they have either planted themselves or else have regenerated naturally
and been allowed to grow on. The primary purpose of most tree planting and management
activities is to supply timber for the household’s own needs. Only 10% of respondents
indicated that they intend to sell trees they are presently managing, and 25% stated that they
intend to plant and manage trees for the production of timber for sale in the future, while
approximately 60% of responding households indicated an interest in developing commercial
tree farming on the land they manage.
INSIGHTS FROM SMALLHOLDER RESEARCH
The following section outlines some findings from a number of research projects conducted
as part of the ACIAR Smallholder Forestry Project which provide insights into the nature and
importance of land tenure issues for smallholder forestry development.
Household Survey
The survey was designed to enable a needs assessment of the households, and the
communities as a whole, in relation to their tree planting and management activities. The
survey consisted of three main stages, including initial focus group discussions (FGDs),
household surveys conducted using structured interviews, and validation focus group
discussions. Multivariate statistical analysis of the community survey data has also been
used to identify landholder groups (typologies) with respect to their interest in forestry. A
survey team consisting of 14 people interviewed 200 people from four communities, and
information was collected on about 1500 variables.
During the initial FGDs the participants mentioned lack of land for planting, instability of
policies and difficulties marketing tree products as constraints to planting and management.
In terms of those who have already planted, those that own at least some of the land they
farm, are more likely to be presently managing trees (60%) compared to those who don’t
own their own land (40%). There is a similar difference (i.e. 60% to 40%) for the intention to
plant trees in the future. Those that own at least some of the land they are farming, are also
more likely to managing a greater number of trees (see Table 2).
Table 2. Tree planting by households according by land ownership
No. trees established
None
1 to 20
21 to 100
> 100
Total

N

Respondents who own land
Yes
No
41%
59%
57%
43%
53%
47%
70%
30%
116
87

39
51
49
64
203

Those who own at least some of their farming land, also intend to plant a greater number of
trees (mean of 350 compared to 110). Those who intend to plant trees for timber own a
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greater proportion of the land they farm (55% compared to 39%). Those with formal lease
contracts intend to plant and harvest more trees for timber as well (88.5% compared to
15%). Those who own at least some of their farming land, are more likely to be interested in
commercial tree farming (47% compared to 34%). ‘Concern about the security of tenure’ was
rated on average as the third most important constraint to tree planting and management
(3.04/5), after ‘lack of land’ (3.5/5) and ‘finances to pay for tree growing needs’ (3.4/5).
‘Concern about the security of tenure’ also had the greatest variation in ratings with the
highest standard deviation of all the constraints.
The scale which included both ‘concern about the security of tenure’ and ‘lack of land for
planting’ was of greatest concern for two of the five cluster groups identified as part of
extensive multivariate statistical analysis of the landholder data set. With regard to tree
registration, only 2% of respondents had registered all or some of their trees, and only 16%
said they knew how to register trees. Registration of all trees owned by a landholder is a
DENR requirement for harvesting permits to be issued. However, most growers leave tree
registration until the trees are ready for harvesting. Particularly for small growers, who wish
to harvest only a small number of trees, these registration requirements are both costly and
time-consuming. In addition to Lagay payments, DENR personnel also expect that
landholders pay a ‘travel allowance’ during the plantation inventory. Assistance and direct
action from DENR personal is also very slow and unreliable. In addition, land title or land tax
declarations as proof of ownership is one of the requirements for tree registration. This
means that the tenurial status of the land has implications for tree registration, which in turn
affects the willingness of landholders to plant trees, especially for those with no land titles.
There is an obvious relationship between wealth and land ownership, although the wealth
effect is complex. Of the two groups identified as having a low interest in commercial tree
farming, one was the poorest with the lowest land ownership rates and the lowest income.
The other group with a low interest in commercial tree farming was the wealthiest in terms of
income, but they did not have the highest rate of land ownership. On the other hand, the
most enthusiastic group are the second poorest, but this group do own (or at least think they
own) a relatively high proportion of the land they manage.
Poverty in the Philippines is predominantly a rural phenomenon. Because of the poor prices
received for agricultural products most farmers are below the poverty line. Those above the
poverty line tend to be receiving remittances from family members employed in cities or
overseas, or else have other non-farm sources of income. The largest land owners in the
rural areas are indeed the richest but they do not live in the communities but in the cities and
weren’t surveyed.
Further, it appears that the decision to plant trees for timber production is truly an interaction
not only between cash wealth and land ownership, but also the value system of the
household i.e. their confidence in farming as a way of improving their livelihood. This is also
partly influenced by their degree of experience with forestry in native forests.
Implications for Land and Tenure Security Obtained in the Policy Workshop
After the preliminary data analysis on the responses to the community survey was
completed, a policy workshop was held. This workshop was designed to assist in the
delivery of information from the landholder survey to the relevant stakeholders (community
members, representatives of local government agencies, and representatives of national
government agencies involved in natural resources management), and to develop policy
recommendations for consideration by government agencies involved in natural resource
management.
During the policy workshop, the question of tenure security was discussed. Local
Government Unit (LGU) and community representatives indicated that they were almost
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totally ignorant of the regulations pertaining to land tenure and tree registration procedures.
Both groups called for more information to be made available about these issues and for the
DENR to properly fund and undertake an IEC (Information, Education and Communication)
program. Some called for DENR personnel to visit the communities regularly, or alternatively
for liaison officers to be appointed to the LGUs so they can coordinate DENR/LGU activities
and maintain awareness from both the DENR and the community members about land
management and tree registration regulations. They also pointed out that while people are
able to grow most crops without any regulatory requirements, trees are subject to many
regulations and are therefore less attractive to grow.
Community representatives mentioned they were concerned about their ability to choose the
crops they grow on leased land, fearing prosecution or eviction if the landowner disapproves
of tree growing or other crops they chose. Both the community and LGU representatives
called for the tree registration process to become the responsibility of the LGUs, to decrease
the expense of obtaining registration certificates, and partly to ensure that those applying for
permits are indeed the owners of the trees (it is already a requirement that those seeking
harvest permits have to get a letter from the mayor to state they are indeed the land
owners). Finally, community representatives were concerned about the lack of stability of
land and tree management policies. It seems that the lack of information about DENR
policies was the greatest concern of the participants at the policy workshop.
Land and Tree Tenure Findings from the Microfinancing Survey
A survey was undertaken to identify the reasons why smallholders were not using
microfinancing (i.e. small loans) to fund the establishment of small woodlots. Ninety
respondents were interviewed from three sites, all of who had established tree farms.
Respondents were selected randomly by choosing 30 names from the records of DENR
under the CENRO responsible for the area. Where there were insufficient registered tree
farms to gain the target sample size of 30, additional respondents were identified by asking
the residents in the area to identify additional tree planters. In addition, 10 bankers were
interviewed to gain their perspectives on lending to smallholders to finance tree farms. The
bankers interviewed included representatives from rural banks, commercial banks and
government-owned banks.
Providers of microfinance mostly required real estate as collateral for loans, although one
bank accepted insurance policies and another required ‘liquidity’. Landholders thus need
secure land tenure in order to be eligible for microfinance. Improving land tenure would thus
improve the potential for landholders to access to microfinance to establish tree farms.
However, many banks wanted additional assurance from government that landholders will
be able to harvest trees and that a market will exist.
Lack of financing was identified by most landholders as the most important constraint on
sustaining their tree plantations. However, landholders were not favourably disposed to
obtaining microfinance for this purpose because of the high interest burden that they would
face. Furthermore, they were unwilling to borrow money because of the lack of existing
markets for timber. Many criticised the government for doing nothing to solve this problem. In
addition, some tree farmers indicated that government employees were unhelpful in
processing the required papers for timber harvest. The Lagay system still exists in the
process.
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Land and Tree Tenure Findings from Surveys of Nursery practices and Community
Organisations
The nursery practices survey investigated the nursery management skills and financial
capacity of the nursery operators, flow and distribution mechanisms of germplasm, basis in
deciding the species to raise, relevant knowledge on site-species matching, and the type,
species and quality of planting stocks raised. Further, the survey has investigated the
relative seedling production costs and sale prices of planting stocks, constraints hampering
the nursery operation, and the support received and needed by the nursery operators from
various supporting agencies. A total of 74 nursery operators were interviewed, drawn from
22 out of 41 municipalities that comprise the entire province of Leyte. These included 37
private (individual or family) operators, 22 community groups or people organisations, 13
government agencies and two academic institutions.
Private nursery operators raised seedlings for personal use (49%), to sell (49%) or for free
distribution (2%). There is a strong association between nursery ownership and land
ownership, with most private nursery operators owning some land (78%), which they have
planted with agricultural crops, and timber and fruit trees. Just over 94% of nursery operators
who raise seedlings for private use own land, compared with 61% of operators who are
raising seedlings for sale.
Land ownership appears to play an important role in the sustainability of nurseries that are
raising seedlings for sale. Operators who own land are still willing to continue seedling
production in spite of the condition of low sales because they can plant unsold seedlings on
their own farms. They have indicated that they will continue raising planting stocks as long
as there is still space in their farm where they could plant the unsold seedlings.
The quality of seedlings produced by most nurseries was low, and no nursery operators had
any formal knowledge about species suitability for particular site conditions, although it is
possible that they had at least some informal knowledge. Low seedling quality and a lack of
site-species matching lead to poor performance of seedlings once planted in the field. It is
apparent that training of nursery operators in both of these areas would result in improved
field performance of planting stocks. Nursery operators that own land also are much more
likely to have attended training sessions compared with those who do not own land (Table
3). While the reasons for this trend have not yet been identified, they may have important
implications for improving planting stock quality and hence industry development. If
improvements in land tenure arrangements result in an increase the level of ownership of
land by nursery operators, and these operators exhibit a similar disposition to attend training
sessions, this may thus indirectly also assist in improving the general quality of planting
stocks and the advice provided by nursery operators.

Table 3. Relationship between land ownership and training received by nursery operators.
Attendance at training
sessions
Have attended training
No training

Number of nursery operators who
Own land (n)
Don’t own land (n)
17
2
12
6

Most of the communal nurseries are project-based and seedlings are raised for planting in a
community plantation (usually in public forestland). In some organisations, however,
seedlings are raised and subsequently distributed to group members for their own plantings
on their respective lands, for example in Community Based Resource Management (CBRM)
projects and projects supported by ICRAF and GTZ. In these cases, project participation
may have been influenced by land ownership. That is, those without their own land, or
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access to community land, would not have been members of the People’s Organisation or
have participated in the project.
In a continuing study of the role of people’s organisations in facilitating community forestry,
Estoria (2004) has found a number of cases where people’s organisations were hesitant to
plant seedlings dispersed by the PO due to unclear boundaries of CBFMA or CSC.
CONCLUDING COMMENTS
For many smallholders and communities in developing countries the question of tenurial
security is a major constraint to tree planting and management. Nearly all community
members and the LGU members involved in the Leyte forest policy workshop indicated that
they want more information to be made available about the regulations that affect tree and
land tenure. In fact, when the project team members visited communities accompanied by
DENR staff, community members were always keen to ask many questions about land and
tree management regulations. Anecdotal evidence is that landholders are ignoring tree
registration because it is too complex and liable to manipulation by officials. The result is that
they only seek to sell small numbers of trees and sell them locally to avoid detection during
transport. The complexities and manipulation of the regulatory environment (i.e. rent seeking
by officials) has resulted in the lack of development of formal markets for timber products.
While much of the DENR motivations for tree registration are designed to reduce illegal
logging of native forests, these provisions appear to be having a negative impact on people’s
willingness to plant trees for fear of not being able to harvest them.
It appears that many landholders could obtain secure tenure by making the appropriate
application, but are prevented by a lack of education and the cost of obtaining land title.
Assisting landholders in securing land tenure, through providing ‘how to’ guides in extension
materials, establishing an NGO to assist landholders with preparing tenure applications and
to provide help in paying the relevant charges are potentially effective measures for
overcoming these impediments. In terms of property rights, there appears to be lack of
understanding by local governments of the DENR approval procedures for timber harvesting
and transport, suggesting that improved communication, including development of manuals
of approval procedures, is desirable. As well, some DENR policies would appear to restrict
property rights, and scope exists for designing alternative policies that continue to achieve
environmental objectives but are less discouraging in relation to tree planting.
REFERENCES
ADB (Asian Development Bank) (1995), Asian Development Bank Study on the Establishment of
Small-scale Community-based Forest Industries Project, ADB, Manila.
Asian NGO Coalition (1991), Forests for People: Experiences and Issues in Community Management
Asian NGO Study Tour Report, Asian NGO Coalition for Agrarian Reform and Rural
Development, Manila.
Borras, S.M. (2000), ‘The Philippine Agrarian Reform: Relatively vibrant land redistribution amidst
less-than-dynamic agricultural transformation’, a paper presented to the International
Conference on Agrarian Reform and Rural Development, Tagaytay City, Philippines, 5-8
December.
De los Angeles, M.S. (2000), Natural resources management, Manila, Department of Environment
and Natural Resources, the Philippines Environmental and Natural Resources Accounting
Project.
Estoria, E. (2004), The Role of People’s Organisations and Community Organisers in Facilitating
Community Involvement in Forestry in Leyte, MPhil Thesis, The University of Queensland,
Australia.
Gibbs, C., Payuan, E. and Del Castillo, R. (1990), ‘The growth of the Philippines Social Forestry
Program’. in M. Poffenburger (ed.), Keepers of the Forest, Kumarian Press, Bloomfield.

213

The Influence of Land and Tree Tenure on Participation in Smallholder and Community

Guiang, E.S. (2001), Sustainability of Community Forestry in the Philippines, unpublished paper
prepared for the Ford Foundation supported Assessment Study on Community-Based Natural
Resources Management in the Philippines, undertaken by the Institute for Philippine Culture,
Ateneo de Manila University in partnership with the Department of Social Forestry and Forest
Governance, Collage of Forestry and Natural Resources, University of the Philippines Los
Baños.
Lasco, R. (2000), College of Forestry and Natural Resources, UPLB, Los Baños, personal
communication.
Mangaoang, E.O., Emtage, N.F., Cedamon, E.D. and Lawas, J. (2003), Forestry Policy Workshop
Proceedings’, Visca, Leyte State University.
Niskanen, A. (1995), Evaluation of the Profitability of Forest Plantations in the Philippines using
Conventional and Extended Cost-benefit Analysis, thesis for the Licentiate degree in Forest
Management and Economics, Faculty of Forestry, University of Joensuu, Finland.
Smorfitt, D.B. (2003), Review of ACIAR Project ASEM/2000/088 Redevelopment of a Timber Industry
Following Extensive Clearing, Report to the Australian Centre for International Agricultural
Research, Canberra, 49 pp.

214

ESTIMATED FINANCIAL PERFORMANCE OF
EXOTIC AND INDIGENOUS TREE SPECIES IN
SMALLHOLDER PLANTATIONS IN LEYTE
PROVINCE
Steve R. Harrison, Tyron Venn, Renezita F. Sales, Eduardo O.
Mangaoang and John L. Herbohn
This paper examines the need for estimates of financial performance of individual tree
species for promoting smallholder forestry on Leyte Island in the Philippines. Some initial
estimates of net present value and internal rate of return are presented for smallholder
plantings of indigenous and traditionally grown (but exotic) tree species. Levels of profitability
are found to be marginal for commercial production, particularly for native species.

INTRODUCTION
Globally, there has in recent years been particular interest in smallholder forestry, and in the
growing of indigenous species. In the past, indigenous species were available from native or
natural forests, but large areas have been converted to non-forest or conservation forest
land uses, making them unavailable to timber industries. While some indigenous species
have been recognised to have outstanding timber qualities, in general little information is
available about their potential financial performance in smallholder plantations. Further, the
well-known performance, and generally more rapid growth rates, of exotic species have led
to them being favoured for plantation use.
In the Philippines, there has been a policy shift from industrial to smallholder and community
forestry, as a more socially acceptable form of timber production (Harrison and Herbohn
2003). Survey information indicates strong interest in growing native species (Emtage 2004,
thesis). Gmelina arborea (gmelina), Swietenia macrophylla (mahogany) and Acacia
mangium (mangium) are exotic species widely grown on ‘tree farms’. The only native
species grown to any extent is Eucalyptus deglupta (bagras), as a lumber and pole species.1
Some of the more promising indigenous species have been identified in Lawrence and
Mangaoang (1988) and Mangaoang and Pasa (2003). Other indigenous species which
smallholders would like to grow because of their premium wood quality have been identified
by Gregorio et al. (2004) to include Pterocarpus indicus (narra), Shorea contorta (lauan),
Vitex parviflora (molave) and Melia dubea (bagalunga)
This paper presents a financial analysis of a number of exotic and indigenous tree species in
smallholder plantations. Reasons for the interest in these estimates are reported, and
arguments for growing native species presented. Physical and financial data are then
presented for selected species. Next, the method of financial analysis is described, and
financial estimates are reported. Finally, limitations of the analysis and further data needs
are discussed.

1

There is some uncertainty as to whether this species is native to the Philippines, or perhaps
Indonesia; it is not found naturally in Australia.
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REASONS FOR INTEREST IN FINANCIAL PERFORMANCE OF TIMBER
SPECIES IN SMALLHOLDER PLANTINGS
Experience indicates that there is strong demand for estimates of financial performance of
smallholder forestry. Some of the reasons for this demand are listed in Table 1. For the
smallholder with little disposable income, it is critical to know whether forestry is financially
feasible. A balance must be struck between diverting labour hours from food production to
forestry. In this context, the cash flow pattern and time to harvest are critical issues. While
forestry has substantial social benefits, in addition to those benefits accruing to the grower, it
is only if forestry is likely to be financially viable (including supply of timber for on-farm use)
that smallholders are likely to be interested in growing trees. Positive financial estimates
provide encouragement for smallholders to engage in forestry, both in community forestry
programs and as individual growers. Availability of financial performance estimates is also
relevant for industrial foresters, although their cost structures are likely to be somewhat
different (Venn et al. 2000c).
Table 1. Reasons for interest in financial performance of smallholder forestry
Stakeholder
group
Smallholders

Policy makers

Researchers

Information purposes
To assist in making decisions about whether to grow timber trees
To compare the economics of annual food crops versus timber
production
To examine the projected cash flow stream in relation to financial
viability of agroforestry and combining timber production and other
household income earning activities
To examine the labour requirements pattern in relation to other farm
labour needs
To assist extension services in the promotion of tree growing for financial
and environmental benefits
To support government policy on reforestation
To assist economic comparisons of growing indigenous and exotic
timber species
To establish priorities between food and fibre crops, timber production
and agroforestry
Examine the viability of promoting indigenous species with excellent
wood properties to promote furniture making
To test the validity of previously produced and perhaps over-optimistic
estimates of the financial viability of smallholder forestry

In many regions, increased tree planting is a policy objective motivated in part by positive
externalities (including environmental and social benefits). In this context, financial
information is useful for extension agents in promoting tree planting. Such information also
allows a comparison to be made of the likely returns from annual food crops and forestry.
The availability of site specific financial performance information for various species would
assist government in planning forestry development, and assist growers in choosing the
most financially rewarding species for their location.

THE BENEFITS OF GROWING INDIGENOUS TREE SPECIES
The choice between growing exotic and indigenous species raises a number of issues. A
typical situation encountered in many countries is where an indigenous species have
excellent timber properties, superior to exotics, but have a longer rotation, more demanding
silvicultural requirements and less readily available planting stock. Also, there is typically
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little experience in growing the indigenous species in plantations, and hence a lack of
information about site and silvicultural requirements and growth performance.
From a forest policy perspective in the Philippines, there are a number of arguments for
growing indigenous species:
•
•
•

•
•
•

•
•

Outstanding timber properties, suitable for high-value uses – an issue of wood price
and perhaps export earnings.
Better suited to the climate and soil types – the issue of growth rate.
Biodiversity conservation, particularly where the timber species are rare and
endangered – the case of the ‘perceived important but endangered native tree
species’ (Mangaoang 1999, p. 60).
Better for wildlife habitat because they are part of the natural environment.
More suitable for mixed-species plantings – particularly where the species
combinations exist in native forests.
Smallholders are more interested in growing indigenous species than exotics, hence
government programs to promote smallholder forestry may be less difficult and
expensive. Evidence suggesting this is the case is reported by Lawrence and
Mangaoang (1999), Gregorio (2004) and Emtage (2004).
Greater attractiveness from a landscape appearance viewpoint.
Perceived problems with exotics, e.g. prone to windthrow, allelopathy, dry up rivers.

While these advantages may be real, it could also be that the long rotation period, lower
wood quality in plantations than natural forests, and lack of market recognition or processing
capacity for indigenous species, will lead to lower financial returns. In this context, it is useful
to have estimates of the financial performance of a range of indigenous and exotic species in
smallholder plantings.

METHOD OF ESTIMATION OF FINANCIAL PERFORMANCE
For investments which incur substantial costs up-front and for which returns are not realised
for a number of years into the future, financial evaluation is typically in the form of discounted
cash flow (DCF) analysis. In the Philippines context, the term ‘cash flow’ must be viewed to
include not only financial return to the grower but also the value of forest products used onfarm. For example, farm-grown timber may be used on the farm for house construction or
repairs, prunings and thinnings may be used for organic fertiliser or fuelwood, and edible
materials (e.g. fruit and bamboo shoots) may be consumed by the farm family. Such
plantation outputs substitute for purchased products and are in effect a cost saving to the
grower.
DCF analysis can generate a number of financial performance criteria. The most useful
criteria with respect to smallholder forestry is net present value (NPV) – a measure of overall
net payback – and internal rate of return (IRR) – a measure of the rate of profitability. The
land expectation value (LEV) – an alternative to NPV calculated on the basis of an infinite
sequence of rotations – allows comparison of financial performance of species with differing
rotation lengths, although for smallholders the usefulness of this criterion is limited by short
planning horizons. Benefit/cost ratios are not particularly relevant to private (as distinct from
social) investment, while the payback period is normally defined by the rotation length. The
annual cash flow pattern and year of peak deficit can be useful supplementary information.
The Financial Model and Assumptions of the Analysis
The Philippines Smallholder Forestry Financial Model (PSFFM) (Venn, 2000c, Harrison et al.
2005) has been adapted for this analysis. Plantation products are limited to what is likely to
be saleable at present in Leyte Province, including lumber, poles and fuelwood. No
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differentiation of cost and yield is made with regard to size or configuration of planting,
though tree growth and production costs would probably vary between situations, e.g.
between woodlots, fenceline plantings and undercropping situations. All financial estimates
are made on a spatial unit of one hectare. In that smallholders face very high interest rates
when borrowing money, even in real terms, a real discount rate of 15% was adopted.
The financial model:
•
•
•
•
•
•

provides a set of default plantation or woodlot costs (excluding the price of land), the
values of which can be modified by the user;
allows for the discount rate to be entered by the user;
accepts a number of yield and price parameters for up to three plantation products
(e.g. fuelwood, poles, sawlogs);
allows for sequential harvests of a given stand at nominated stand ages and adjusts
subsequent yields according to the volume of timber removed;
generates the performance indicators of NPV, LEV and IRR; and
has provision for sensitivity analysis and breakeven analysis with respect to mean
annual increment (MAI), rotation length and timber prices.

Taxation implications have not been modelled; in most cases smallholders would pay little or
no income tax.
Sources of Physical and Financial Data
Estimation of harvest age and yield for species which are not normally grown in plantations
is a challenging task. This problem was faced in research into growth performance of
rainforest timber species in North Queensland (e.g. Dayananda et al. 2002), where a Delphi
survey of foresters was used to obtain subjective opinions of growth parameters. It soon
became apparent in the smallholder forestry research that there is a critical lack of data on
stand growth for the less frequently grown species, and in some cases even a lack of
information about suitable uses of the timber (e.g. whether well suited for construction,
furniture, poles or fuelwood).
ERDS (1998) estimated high profitability for timber production for a range of native and
exotic timber species. Carandang et al. (2000) concluded that smallholder forestry could be
profitable with internal rates of return (IRRs) of between 18% and 45% for popular species
including gmelina, mangium, bagras and mahogany. Further evidence of financial viability
has been provided by Venn et al. (2000c) and Aggangan (2000). A considerable amount of
physical and financial performance information is available in the ‘grey literature’.
Various sources were drawn upon in the financial analysis reported here. The cost data
draws mainly on that reported by Venn et al. (2000c). It has not been possible to identify cost
differences associated with growing different tree species in the Philippines, hence generic
costs have been used. Stand growth rates have been based on ERDS (1988) and
unpublished Philippine forestry data (particularly from reports and dissertations from the
University of the Philippines at Los Baños). MAIs are used because lack of data has
impeded the development of growth and yield models, and some existing yield models
appear overly optimistic. The wage for on-farm labour has been set at about 50% of the
minimum award wage rate. Timber prices reflect stumpage prices currently being received
by tree farmers in Leyte.

SPECIES AND SILVICULTUAL REGIMES EXAMINED
The species selected for financial modelling are listed in Table 2, together with some general
information about the tree and timber uses. The three exotic species are commonly grown in
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industrial and smallholder plantings in the Philippines. The four indigenous species
examined have been selected on the basis of relatively rapid growth, high value timber, and
interest of smallholders.
Harvest ages, clearfall harvest composition, timber price and mean annual increment (MAI)
parameters are reported in Table 3. It is assumed that sawlogs are only harvested at
clearfall, where trees will have diameters at breast height in excess of 30 to 40 cm, making
them suitable for sawlogs and poles. Fuelwood and house construction poles are harvested
in up to two thinning operations earlier in the rotation, as well as at clearfall. The harvest
ages for exotic species is consistent with current industrial forestry practice in the Philippines
with these species. Similarly, yields (MAIs) are based on that obtained in industrial forestry,
and may be over-optimistic where poor silviculture is employed by smallholders.
Harvest ages for indigenous species are based on various unpublished estimates, and are
subject to high uncertainty. Assumptions are made about the clearfall harvest composition,
in terms of percentages of lumber and fuelwood. It would have been desirable to employ
growth or yield models for yield prediction, but currently there are no generally accepted
models for native species in the Philippines.
Table 2. Selected species and their timber uses
Common name
Mangiumb
Acacia mangium
Gmelinab,
Yemane
Gmelina
arborea
Mahoganyb
Swietenia
macrophylla
Bagrasa or b
Eucalyptus
deglupta
Molave, Tugasa
Vitex parviflora

Brief description
Maximum dbh of 90 cm and
height 30 m (typically 15 m)
Maximum dbh of 50 cm and
height 15-20 m. Very fast
growing, can survive up to 3040 years
Maximum dbh of 4.5 m and
average height 30-40 m

Timber uses
Light-duty building (framing and weatherboarding), posts, charcoal, firewood
Carpentry, joinery, furniture and other
household materials, posts, fixtures,
musical instruments, boat decking,
veneer, fuelwood
Furniture

Maximum dbh of 2 m and
height of 60 m

Poles, construction wood, fuelwood,
joists, studs, charcoal

Maximum dbh 1-1.5 m and
height 25-30 m

Narraa
Pterocarpus
indicus
White lauana
Shorea contorta

A large tree 30 m tall or more;
dbh of up to 2 m

Furniture-making, carvings and
sculpture, carabao yokes, handles and
novelties, railroad ties, ship building,
wagon making, bridges, docks, firewood.
Furniture, indoor construction, wood
carvings.

Maximum dbh of 1.8 m
(typically 1 m) and height to 50
m (with clear trunk to 20 m)

General construction, mining timbers,
boxes, crates, utensils, furniture, boat
planking

Note: a represents indigenous species, and b exotics.
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Table 3. Yield and price parameters of selected species
Common
name

Product

Mangium

Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs
Fuelwood
Poles
Sawlogs

Gmelina

Mahogany

Bagras

Molave

Narra

White lauan

Harvest
age (yrs)
4,7,10
7,10
10
4, 7, 10
–
10
4,15,25
15,25
25
4,12,20
12,20
20
7,21,35
21,35
35
7,21,35
21,35
35
7,21,35
21,35
35

Composition of
clearfall
harvest (%)
7
28
65
20
0
80
7
28
65
7
28
65
7
28
65
7
28
65
7
28
65

Timber price
(peso/m3)
300
2000
2600
300
–
2500
300
2000
4000
300
2000
3000
300
2000
4000
300
2000
5000
300
2000
4500

Mean annual
increment
(m3/ha/yr)
20

25

10

18

6

7

10

PLANTATION ESTABLISHMENT AND MANAGEMENT COSTS
A generic plantation cost model has been adopted, based on Venn et al. (2000a, b) but
updated to 2004 prices. Minor modifications are made for different species. The cost model
for mangium is presented in Table 4.2
Table 4. Plantation costs by year for mangium
Irregular management costs
Expense
Survey and mapping
Seedling production
(many get for free,
others might pay 3P/tree)
Land preparation - brushing
land prep %
(burning)
Land preparation - hole digging
Planting
Fertilisation 1
Fertilisation 2
Weeding by hand
Weeding by hand
Blanking

2

100%

Year
1
1

Cost (PhP/ha)
0
2240

1

1400

1
1
1
2
1
2
2

1470
2310
2170
0
0
2625
700

Costs are assumed to be incurred at the beginning of each year. Costs at the beginning of the first
year (establishment costs) are not discounted.
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Table 4. (Cont.)
Irregular management costs
Expense
Form prune
Second prune
Thin 1
Thin 2
Cartage for 2nd thinning
Roading and skid formation for 2nd thinning
Sales commission and management for 2nd thinning
Final clearfall logging and loading
Cartage for clearfall volume
Roading and skid formation for clearfall
Sales commission and management for clearfall

Year
2
3
4
7
7
7
7
10
10
10
10

Cost (PhP/ha)
0
504
14000
42000
25200
16800
25200
54840
41130
4030
12100

Annual management costs
Supervision, management and administration overheads
Protection and maintenance of infrastructure

200
250

FINANCIAL PERFORMANCE ESTIMATES AND SENSITIVITY ANALYSIS
Based on a mean annual increment of 20 m3/year, the stumpage prices indicated in Table 3,
and real discount rate of 15%, the NPV for mangium is PhP12,641 /ha [uniform currency
abbreviation]. A sensitivity analysis is presented in Table 5 for a range of sawlog stumpage
prices and MAIs. This suggests that at prices of less than PhP 2000/m3or yields of less than
20 m3/ha/year, the growing of mangium is unlikely to be financially viable.
Table 5. NPV for mangium at various growth rates and stumpage prices
Stumpage
Price (PhP)
1500
2000
2500
3000
3500

10
-91,902
-77,281
-62,660
-48,038
-33,417

15
-69,970
-48,038
-26,106
-4,174
17,758

MAI (m3/ha/yr)
20
-48,038
-18,795
10,448
39,690
68,933

25
-26,106
10,448
47,001
83,555
120,108

30
-4,174
39,690
83,555
127,419
171,283

The standing volume time path – with assumed thinnings in years 4 and 7 and final clearfell
harvest in year 10 – is presented as Figure 1.
The estimated NPVs, LEVs and IRRs (single rotation) are presented for all species in Table
6. Gmelina is found to be the most profitable species, followed by bagras and mangium, with
mahogany marginally unprofitable. The native species fail to achieve a 15% real return on
investment.
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Figure 1. Standing volume versus age for mangium plantation
Table 6. Financial performance criteria for the selected species
Species
Mangium
Gmelina
Mahogany
Bagras
Molave
Narra
White lauan

NPV(PhP/ha)
12,641
30,782
-15,222
13,723
-41,764
-36,674
-32,930

LEV(PhP/ha)
14,602
35,556
-13,651
12,709
-36,591
-32,132
-28,851

IRR (%)
17%
31%
12%
18%
–
7%
7%

LIMITATIONS OF THE ANALYSIS AND FURTHER INFORMATION NEEDS
The financial analysis is subject to a number of limitations, including:
•
•
•
•
•
•
•

Future timber prices will depend on a number of domestic and international factors
associated with timber production and trade, and can only be predicted imprecisely.
No allowance is made for non-timber forest products.
The analysis has been conducted from the viewpoint of private profitability, rather
than social desirability, without any allowance for environmental and social benefits.
Species mixtures are not included.
The timber yields adopted for exotics may be optimistic for smallholder forestry.
Plantation production relies on estimated harvest age and MAI, whereas better
estimates might be obtained through stand yield models.
Tree growth performance is not differentiated by site conditions, an average site
being assumed.

Notably, estimated financial performance is somewhat lower than other reported estimates.
Hopefully, in the near future, information will be obtained for a greater range of species, cost
and revenue estimates will be refined, and stand yield functions based on tree farm
experience will become available for at least a few key species. In the longer term, it is
hoped that growth and reliable yield data will become available for mixed species and
agroforestry plantings.
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DISCUSSION
It would appear that in Leyte returns from growing indigenous species do not compare
favourably with those from growing traditional exotics including gmelina, mahogany and
mangium. The indigenous species in general have longer rotations than traditionally grown
exotics and, given the high discount rate applicable in the Philippines, this leads to lower
NPV and IRR levels even when timber prices are considerably higher.
The research reported here has been designed in part to promote critical discussion about
financial performance of timber plantings, e.g. whether the available estimates are
reasonable. The research has also identified information gaps which will help to prioritise
future research. For example, it is clear that there is a lack of information about tree growth
rates (MAI and harvest age) and market prices.
It may be that a situation exists where there is limited demand for high-quality native timbers
for furniture production because the timber is in low supply and not available on a regular
basis. Such a situation would reduce the price premium for very high quality native timbers
relative to exotic species. An increase in production of high-quality native timber could lead
to greater utilisation and improved markets for tree growers. A further complication for
smallholders relates to small plantation areas and the need for buyers, particularly those
from Cebu who are prepared to pay higher prices than local merchants, to assemble
sufficiently large lots to justify transactions costs.
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IMPROVING COMMERCIAL POSSIBILITIES OF
NON-WOOD FOREST PRODUCTS FROM
LEYTE, THE PHILIPPINES
Celeste Lacuna-Richman
Current literature regarding the economic potential of non-wood forest products (NWFPs)
has become more cautious than previously, and earning an income from NWFPs is no
longer considered a certainty for dwellers in many forested areas. However, there is also
more information on the NWFPs, the areas from which there can be sustained collection and
the markets where they can be competitive. This paper discusses some of the
considerations to be taken into account to prevent costly mistakes in choosing NWFPs for
commercialisation. It also highlights the possibilities for particular products to improve their
prospects in markets from the local to the national or international level, using information
from literature and past data on NWFPs in Leyte Province in the Philippines as an
illustration. Past data include a list of several NWFPs from Cienda, Leyte. A table of relative
frequency of use was assembled from this list after two rounds of interviews, to form the
basis for possibly marketable NWFPs using a provisional template.

INTRODUCTION
The promise held by non-wood forest products (NWFPs) as an alternative to either timber
harvesting or agricultural expansion as a source of income for forest dwellers has been
emphasised in the literature. Recent experience suggests that although this promise still
exists, the situation is not as optimistic as previously thought due to limitations of the natural
and social environment surrounding these products, and the economic situation during
market entry. However, there are some factors that increase the likelihood of a NWFP
becoming a viable source of revenue just as there are considerations that may lessen the
success of a NWFP in its transformation from subsistence to commercial product. In this
paper, these ‘do’s and don’ts’ are presented in the context of the existing NWFPs collected
and used in Leyte Province.
Among the recent literature, a book published by the Centre for International Forestry
Research (CIFOR) located in Bogor, Indonesia (Scherr et al. 2004), has outlined the factors
that both encourage and hinder the use of forest products for improving opportunities of lowincome producers. The contributors discuss the supply and demand factors for NWFPs (and
other products) that would open a niche for their sale in the domestic and possibly export
markets. The discussion regarding NWFPs that successfully provide income for their
collectors can be divided into its economic, social and ecological aspects.
The analysis by CIFOR is preceded by such comparative studies on NWFPs as that
between Guatemala and Indonesia (Salafsky et al. 1993), wherein the authors sifted through
the socioeconomic and political factors that affect NWFP commercial success.
The objective of this paper is to make a template of guidelines, with ‘success factors’ on the
horizontal axis, and the species to be considered for NWFP commercialisation on the
vertical axis, using Leyte’s non-wood forest products as an example. Factors that affect
NWFP marketing are presented, and data about common non-wood forest products in Leyte
Province and the relative frequency of their use are reported. In the final part of the paper, a
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hypothetical, partial template of non-wood forest product scores on each factor is used to
illustrate the process.

CONSIDERATIONS FOR NWFP COMMERCIALISATION
The factors that should be considered before non-wood forest products could be
commercialised fall into three main groups, namely ecological, social and economic factors.
Ecological Factors affecting NWFP Marketing
The most basic factors that have to be taken into account when considering NWFP for
commercialisation could be ecological, which are the characteristics of the NWFP that
ensure a favourable relationship with its natural environment. This is so because although it
may be possible to grow almost any plant anywhere in the world with the necessary
structures and inputs, NWFPs are frequently low-maintenance or zero-maintenance
vegetation. This is the reason why NWFPs are within reach of many subsistence farmers or
forest dwellers, while other natural resources are often not.
Ironically, only after these ecological factors are addressed would it be possible to attend to
the social ones, and only after the proper social conditions are in place is it possible to fulfil
economic factors. Yet it often happens that the attempt to commercialise NWFPs only takes
into account one of these three main groupings of factors, usually depending on the
background of the promoter: businessmen emphasize the economic promise of a NWFP,
non-government organisations its social benefits, and environmentalists the possibility of
using NWFPs as a stop-gap measure to prevent turning forest area into some other land
use.
The initial ecological factor considered by some authors on NWFP marketing (Peters 1996,
Dransfield et al. 2002, Scherr et al. 2004) is to determine whether the NWFP grows easily in
the area and with little input, regardless of whether it is endemic to the area. The second and
third ecological factors are the regularity and density of the growth of the NWFP (Salafsky et
al. 1993). It is also both ecologically and socially important to ascertain whether the people
living there are familiar with the plant and if there are some local uses for the plant (i.e.
whether it is in fact a NWFP). The presence of these two conditions lessens the need for
introducing the plant to the producers, places a value on local knowledge, and affects how
open producers would be to the idea of finding better or additional local uses for the NWFP
before it is introduced to the market.
An essential ecological factor is the amount of the product available in the forest at present
and in the immediate future. In relation to this, it is necessary to ask if there is enough of the
NWFP to supply the market without cultivation. Finally, if cultivation is needed for
commercialisation, an all-important consideration is whether there is land available for it
without decreasing land used for other necessary purposes.
A list of the NWFPs used by people in Cienda in Leyte Province in the Philippines (Table 1)
illustrates some possibilities for a NWFP enterprise; these species are both known and used
by local forest communities. The list was developed in a previous study on the NWFPs
commonly collected in Baybay, Leyte (Lacuna-Richman 2002), although other lists from
studies of Leyte NWFPs are also available. Of these NWFPs, a few are well established as
commercial products, among them rattan and various types of bamboos. Most non-wood
forest products collected in the Cienda area are used as purely subsistence products,
meaning that they were neither bought nor sold, and a few are on the border between being
subsistence and commercial goods.
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Table 1. Non-wood forest products used by the villagers of Cienda, Leyte Province
Scientific name
Artocarpus heterophyllus
Lamarck
Athyrium esculentum Copeland
Bambusa sp.; Dendrocalamus
sp.; Schizotachium spp.
Bixa orellana Linnaeus
Blumea balsamifera (L.) DC.
Cajanus cajan (L.) Huth.
Calamus sp.

Nangka

Plant part and usesa
Fruit, seeds (food)

Pako
Kawayan

Leaves (food)
Stems (building material)

Atsuete/suete
Gabon/gabun
Kadyos
Rattan/sika/limuran/yantok/
ubod

Seeds (medicinal)
Leaves (medicinal)
Seeds (food)
Pith and fruits (food), Stems
(furniture, handicraft) or
labong (when used as food)
Leaves (food)
Leaves (medicine), fruit (food)
Bark (medicine)
Leaves, shoots, roots (food)
Tuber (food)
Leaves (decoction medicinal)
Leaves, shoots (food)
Leaves
Fruit (food), leaves (food)
Fruit, inflorescence (food);
leaves (wrapping material)
Leaves (building material)
Pith (food)
Leaves (medicine)
Leaves (medicine),
Leaves (medicine)
Leaves (medicine), fruit (food)
Tuber (food)

Local name

Caryota cumingii Lodd.
Chrysophyllum cainito Linn.
Cinnamomum cebuense Kost.
Colocasia esculenta(L.) Schott.
Dioscorea hispida Dennst.
Gmelina
Gnetum gnemon L.
Ipomoea reptans Poir.
Moringa oleifera Lamarck *
Musa ctv.

Pugahan
Kaymito/caimito
Kaningag
Gabi
Kuyot/kot
Tuba-tuba
Bago
Tangkung/kangkong
Kamunggay/malunggay
Saging/banana

Nypa fruticans Wurmb.

Nipa
Batbat
Atay-atay
Abokado
Kadlom/kadlum
Guyabas/bayabas
Takudo/pakodo

Odontanema nitidum (Jacq.)
Persea Americana
Pogostemon heyneanus Bth.
Psidium guajava L.
Xanthosoma sagittifolium (L.)
Schott
Others, scientific name not determined:
Hayom-hayom
Kinabugahay
Kojaji
Labkos/libgos/libkos
Orchids(various)
Pichay-pichay
Tago-sabaw
Tangog-tangog
Wild ginseng

Leaves (food)
Leaves (food)
Fungi (food)
Whole plant (ornamental)
Leaves (food)
Fungi (food)
Fungi (food)
Stems, roots (medicine,
beverage)

a. All references to the use of species for food indicate human food, except for Moringa oleifera
leaves, which are also used as a food supplement for livestock.

Social Factors in Marketing NWFPs
There were two main tendencies in the past in the transforming subsistence NWFPs into
commodities. One was to consider commercialisation based on the product itself, e.g. does
this item (plant, animal or view) have a potential market, and if so, how can this market be
accessed? Or, conversely, the development of NWFPs to generate income is treated as a
minor aspect of a larger project, e.g. to allow people (including women, landless agricultural
workers, indigenous people and other target groups) an income when wood harvesting is not
allowed. Although both approaches, and others, are useful and sometimes necessary, they
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tend to limit the appeal of NWFPs as a possible income source for many more who may
benefit, in areas with widespread poverty. NWFPs are rarely treated as the primary products
for improving the economic life of every household within forest communities. Yet these
models do exist and provide many examples for ‘best practices’ lists.
The study by Salafsky et al. (1993) emphasised that the main social factors necessary for a
NWFP enterprise to succeed are resource tenure and conservation incentives, the
availability of physical and social infrastructure for transporting the products, lack of land
pressure, and political power for the producers. The presence of these factors was crucial to
the success of NWFP enterprises in Peten, Guatemala and Kalimantan, Indonesia, from
where the data for their study was collected.
In a more recent study, social factors that affect the economic success of forest products
were itemised based on a study of indigenous forestry businesses in the USA. The findings
(Cornell 2001, as cited by Scherr et al. 2004) emphasised that self-rule is a necessary
though not sufficient condition because it encourages clear links between decisions and
effects. The study also singled out non-politicised mechanisms for resolving disputes, formal
institutions for governance, and long-term strategic planning for the development of the
community, to enable the forest business to work. The findings of this study run counter to
ideas that economic success is dependent on resource endowment, location or advanced
education. Common points among the Salafsky, Cornell and other studies about the social
factors of a successful forestry enterprise show the predominance of proper decision-making
by the main stakeholders over even socioeconomic characteristics such as formal education.
Although these social factors would be difficult to institutionalise completely, there are some
government programs in the Philippines which attempt to ensure that such factors are
emphasised in forest management. In Leyte, there are some communities that have
successfully earned their Community Based Forestry Management Agreement (CBFMA),
which allows them 25-year tenure of forest land, renewable for a further 25 years if the
communities are able to manage their forest according to specific criteria. A basic criterion
for obtaining a CBFMA is the presence of a working farmer community organisation in the
proposed area.
Table 2 reports the familiarity and frequency of use of NWFPs by in Cienda, a Leyte
community which shares a CBFM Agreement with the neighbouring sitio (village) of San
Vicente. A list of the most commonly used NWFPs was compiled from face-to-face
interviews with the head of the household within the communities. From this list, questions
regarding frequency of use were asked in a second round of interviews. Most respondents
correctly identified the NWFPs in the list. Reported frequency of usage varied from not being
used at all to ‘used on a daily basis’. Extensive knowledge of the NWFPs within the
community could mean that it is not necessary to introduce the species before they can be
processed into marketable products, since familiarity exists. The frequency of use may
provide an indication of how saleable the NWFP could be, and which niche it could fill. For
example, avocado (a cultivated fruit introduced from Central America which is often found
growing wild in Leyte forests) is used by a large percentage of the households, but mostly
yearly or irregularly. It is highly marketable, but perhaps more on the national rather than
local scale, where there may be too many sellers and a surplus of supply.
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Table 2. Relative frequency of non-wood forest product use in Cienda, Leyte
Plant
(common name)

Atay-atay
Avocado
Bago
Bayabas
Caimito/kaymito
Gabi shoots
Hayom-hayom
Honey
Kadyos
Kamunggay
Kangkong
Kaningag
Kinabugahay
Kojaji
(mushroom)
Labkos
(ligkos or libgos)
Malunggay
Orchids
Pako
Pakodo
Pichay-pichay
Pugahan
Puso ng saging
Rattan
Tago-sabaw
Tangog-tangog
Tuba-tuba
Ubod (labong)
Fraction identified
(%)

Frequency of use by percentage of households
Total
Known, Daily Weekly Monthly Yearly
Used
Used Identified
(%)
not
irregularly oftena
n = 41b
used
12.2
0
0
7.32
22
31.71
0
73.17
0
0
2.44
9.76 41.46
46.34
0
100
2.44
0 17.07
70.73
7.32
2.44
0
100
0
9.76
36.6
24.4
2.44
22
4.88
100
0
0
4.88
4.88
80.5
9.76
0
100
4.88
9.76 46.34
17.07
0
17.07
4.88
100
9.76
0
0
26.81 19.51
26.81
0
83
0
0 17.07
12.02 34.15
36.6
0
100
31.71
0
0
2.44
7.32
4.88
0
46.34
0
48.8 41.46
0
0
7.32
2.44
100
0
9.76 78.05
7.32
0
4.88
0
100
2.44
0
0
2.44 19.51
73.17
0
97.6
14.63
0
0
2.44
2.44
0
0
19.51
9.76
0
2.44
24.4
43.9
19.51
0
100
2.44

0

0

4.88

87.8

4.88

0

100

0
17.07
0
0
14.63
0
0
51.22
24.4
2.44
2.44
0
8%

46.34
2.44
22
14.63
0
0
4.88
0
0
0
0
0
7%

43.9
0
56.1
46.34
2.44
12.2
58.54
4.88
2.44
12.2
0
0
19%

0
0
17.07
19.51
9.76
68.3
17.07
0
12.2
29.27
4.88
19.51
18%

0
2.44
0
4.88
34.15
7.32
0
31.71
29.27
17.07
12.2
78.05
23%

7.32
70.73
4.88
14.63
19.51
9.76
19.51
12.2
4.88
36.6
75.61
2.44
24%

2.44
0
0
0
0
0
0
0
0
0
0
0
0.67%

100
92.7
100
100
80.5
97.6
100
97.6
73.17
97.6
100
100

a. The NWFP is used more than once daily, if readily available.
b. The percentage is that of heads of households surveyed who identified the plant correctly.
Source: Lacuna-Richman (2002).

Economic Factors Affecting Prospects for Commercialisation
NWFPs are in general low-value products, which make them less attractive to larger forestry
entrepreneurs. In addition, they usually involve low cost for market entry, which makes them
accessible to the majority of forest product entrepreneurs who are poor. The various reasons
for the ideal place of NWFPs for poverty alleviation are grouped by the CIFOR studies into
demand, supply and market characteristics (Scherr et al. 2004, p. 30).
The demand for marketable non-wood forest products
For the demand factors, as well as having low market entry costs, NWFPs are products with
a growing demand thus indefinitely allowing more new entrepreneurs. Small and uneven
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volumes and flexible quality standards for raw materials also allow small producers to leave
the market as easily as they can enter it, which is not an easy option for producers who have
incurred large capital outlays.
A favourable demand situation which may favour small producers of NWFPs could only
occur if other conditions already exist. Among these conditions are unrestricted bidding
processes and a large number of buyers for raw materials, which would result in higher
prices and more equitable terms for producers. Before these are set in place however, there
should be an existing demand for the NWFP, otherwise, small producers will find it very
difficult to create demand at a fair market price. The importance of existing demand is
illustrated well by comparisons of the domestic markets for rattan in Laos, Vietnam and
Cambodia (Evans 2002). Also, the market intermediaries for small-scale collectors of
NWFPs usually provide ‘bundling’ of financing, technical support and marketing for the raw
materials which assists the small producers. Yet, depending on the existence of competition
among such middlemen, small producers may become too dependent on one such
intermediary, to their disadvantage.
Supply considerations for non-wood forest products
The supply factors mentioned by Scherr et al. (2004) that make NWFPs ideal for generating
income for poor entrepreneurs are almost all based on the assumption that these products
are relatively plentiful. Nonetheless, they do point to clear advantages for small producers.
Most NWFPs are produced with low-cost technologies which are locally known, and can thus
be easily modified according to what the market demands as well as the production cost.
If NWFP marketing is tied in with international or national initiatives of governments or nongovernmental organisations regarding environmental conservation, then there is a possibility
that NWFPs would supplement income from production from, for instance, agriculture or
industry, instead of being replaced by these. This is an important supply issue in countries
such as the Philippines, where the scarcity of land for agriculture or capital for industry
excludes many people in forest communities from venturing into the market. Support for
NWFP marketing encourages such communities not only to preserve their forest, but also to
value the species used for NWFPs as a source of income. The non-timber benefits from
forests including NWFPs are well-documented (Herbohn et al. 2000) but support for
marketing is mostly concentrated towards wood products (Harrison 2000).
At present, little importance is given to non-wood forest products in many forest communities
because of the low prices offered for them in relation to cultivated produce or manufactured
goods. For example, NATRIPAL (‘United Tribes of Palawan’), a non-government
organisation which among its other functions helps indigenous communities in Palawan
Province market their products, is sometimes faced with a lack of interest from forest
communities in value-added NWFPs. This is due to the communities’ previous discouraging
experiences in trying to sell NWFPs, when the price offered to them by infrequent tourists
was negligible and transport of products to even the local marketplaces was too expensive
(Alsa and Banua, 2004).
The market for non-wood forest products
The characteristics of market entry that make NWFPs a feasible income source for small
producers still exist for most NWFPs. According to the Scherr et al. (2004), these are low
regulatory costs of market entry, no producer subsidies (which favours large producers), lowcost regulation, and secure local rights. However, all or some of these factors may not be
present once a NWFP becomes broadly accepted as a commodity, and measures must be
taken to avoid conditions wherein there are high costs of market entry and regulation and
uncertain local rights for the resource. For example, a monopoly on the processing of a
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NWFP such as resin might lead to the rise of concession licensing, similar to what is
required of timber harvesting. Legal support may prove unaffordable to collectors, leading to
the criminalisation of NWFP collection, which occurs once a product becomes scarce in
open-access forests. This had been the experience with licensing of rattan collection in the
Philippines (Tesoro 2002). Secure local rights to forest area and for the collection of forest
products have been, and still are, applied for by many forest dwellers in the form of CBFM
Agreements and other such legal instruments for forest use in the Philippines.
Another major consideration about the market for NWFPs is its size and scope. Size refers
to how small or large the current market for a NWFP is, and its potential for either expanding
or contracting. Even though many NWFPs are lower-value products sold locally with little
integration with national markets, successful integration with national markets can make
these growth commodities. Some NWFPs which have successfully made the transition into
growth commodities are medicinal plants, forest fruits and spices. Those NWFPs that remain
as stagnant market commodities may be sold in large volumes, but are considered inferior
goods, and lose buyers as incomes grow or lower priced substitutes become available.
NWFPs used as thatching, rough furniture and basketry fall into this category. Although not
ideal as products that should be developed further, these are important because they usually
are the easiest products for the poor to use to enter the market.
A further category by size of market is high-value niche services – products that are highly
specialised and differentiated from other competitors. Unfortunately, these kinds of services
are often found only in developed or high-income countries and highly developed markets. In
some cases, handicrafts from NWFPs which are valued for the craftsman’s ‘brand name’,
rather than for the raw material used, are considered high-value niche goods. These goods
are often grouped together with high-value niche services such as ecotourism packages,
when income from forests is calculated.
The scope for NWFPs becoming commercialised can range from their entering local, to
national, to international markets. As the size of the market depends on the type of product,
so does the scope for commercialisation depend on the market size. NWFPs used for
poverty alleviation purposes are usually sold at the local scale, but national and international
expansion is not unknown. The latter condition is especially true for high-value niche goods
and services, when there are ties with national or international partners, who are willing to
assist in product design taking into account the requirements of the ‘target clientele’ and
market these products to these clients. If this is possible, further concerns would necessarily
be where to find these partners, and how to ensure that the locus of control for the NWFP
lies with the community producing it. In summary, the factors that would positively affect a
NWFP’s sustainable entry into the markets are presented in Table 3.
In making a template of guidelines, using Leyte’s NWFPs, economic, social and ecological
factors are placed on the horizontal axis, and the species to be considered for NWFP
commercialisation on the vertical axis. Each factor is assigned a particular value for its
importance in the local context, determined by present and future stakeholders in developing
the NWFP resource. For example, for supply factors: low-cost technology in processing (7,
on a 10-point scale); easy modification of production process (5); possible assistance to
enter the national market (7); and possible assistance to export (6). A NWFP with a total of
22 points, for instance, could be given priority for development over one with a lower score.
A hypothetical, partial template is presented in Table 4. It is based on the species in Table 2
which have the highest relative frequencies of use, and the factors for NWFP marketability
as presented in Table 3. Ranking of each NWFP on each factor is from a Likert scale of 1 to
5, with 1 being not viable and 5 highly viable for the specific factor. The non-wood forest
products chosen as examples are those with a high frequency of use, and the factors
included are those listed under ecological and social considerations.
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Table 3. Factors that improve chances of NWFPs successful commercialisation

1. Ecological
1.1 The NWFP grows easily and regularly in the area, with little input, whether it
is endemic or not (temporal availability)
1.2 The NWFP grows densely in many areas
1.3 Various NWFPs can be harvested complementary to each other
1.4 The NWFP is familiar to the people in the area
1.5 The NWFP has some local uses (is not considered a weed)
1.6 How much of the NWFP is presently available in the forest
1.7 Land availability if cultivation is needed

2. Social
2.1 Self-rule regarding the enterprise
2.2 Conservation incentives
2.3 Non-politicised mechanisms for resolving disputes
2.4 Formal institutions for governance
2.5 Long-term strategic planning for development from the community and the
political power to see it through

3. Economic
3.1 Supply
3.1.1 The raw product is relatively plentiful
3.1.2 Processing requires low cost technology
3.1.3 Marketing is tied with government, non-government organisation or
business initiatives
3.1.4 Does not have unresolved conflict with alternative uses of land or
other resources
3.2 Demand
3.2.1 Small and uneven volumes allow producers to leave and enter the
market easily
3.2.2 Unrestricted bidding processes
3.2.3 Large number of buyers for raw materials
3.2.4 Presence of and competition among able middlemen to facilitate
market entry and prevent dependence of producers on one dealer
3.3 The market
3.3.1 Low regulatory costs of market entry
3.3.2 No producer subsidies (which favours large producers)
3.3.3 Low-cost regulation
3.3.4 Secure local rights to land and for forest product collection
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Table 4. Partial template of factors for marketing specific non-wood forest products.
Species/
Considerations
1. ECOLOGICAL
NWFP grows easily and
regularly in the area, with
little input
NWFP grows densely in
many areas
NWFPs can be harvested
complementary to each
other
NWFP is familiar
NWFP has some local uses
NWFP supply is abundant
without cultivation
Land is available for NWFP
cultivation if needed
2. SOCIAL
Self-rule regarding the
enterprise
Conservation incentives
Non-politicised
mechanisms for resolving
disputes
Formal institutions for
governance
Long-term strategic
planning for development
from the community
3. ECONOMIC
:
:
TOTAL

Caimito

Kamunggay

Kangkong

Kaningag

Honey

Orchids

5

5

5

5

5

5

2

4

3

3

3

4

3

3

4

4

4

4

5
5
3

5
5
4

5
5
4

5
5
4

5
5
4

5
3
4

2

2

2

2

2

2

5

3

3

3

4

3

2
4

4
4

4
4

4
4

5
4

5
4

1

1

1

1

1

1

2

1

1

1

3

2

The value that is assigned for each NWFP, on every factor, is determined by each wellinformed stakeholder in the planned enterprise. The concept of stakeholders in a forest
enterprise is discussed in the context of farm forestry by Harrison (2000), and could be
defined as individuals or groups who have a commercial or ‘quality of life’ interest in the
enterprise. In the Cienda example, the main stakeholders are the members of the
community, thus the initial basis for considering a NWFP is its correct identification by local
community and the relative frequency of its use. The selection of a smaller list of NWFPs
would require either individual or group interviews on the feasibility of marketing the products
on the list. Subsequent stakeholder interviews may be with local NWFP dealers, forest
service personnel, and even potential buyers of such products. It is also highly likely that
different stakeholders may have different fields of expertise. For example, the collectors
themselves and ecological researchers may have more knowledge about occurrence of the
NWFPs in the forest than policy-makers. In such cases, the template can be divided into
three sections, with all three sections sharing the same list of possible NWFPs, but with a
different heading on the vertical axis (ecological, social or economic). These various sections
will be combined after completion. Thus, when preparing the final matrix, there would be
some agreement among experts about the commercialisation possibilities of a selected
number of NWFPs.
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INTEGRATING ABACA IN A MIXED FOREST
CULTURE: A LIVELIHOOD OPTION FOR
SMALLHOLDER TREE FARMERS1
LELITA R. GONZAL
This paper discuses the economic and ecological benefits of integrating abaca with
established monoculture fruit trees and mixed forest culture especially rainforestation
farming. Integration of agricultural crops with high tolerance to shade that will provide
additional income to farmers and preserve the environment, is one of the key elements of a
sustainable tree farming system. Inclusion of natural fibre plants such as abaca, a natural
shade-loving plant, to the smallholder tree farming system will not only provide income
opportunities to the farmers but also prevent soil erosion and conserve forest water.
However, precautionary measures must be undertaken not to overshade the abaca since
overshading causes the production of weak fibre. The economic and ecological benefits of
integrating abaca with established monoculture fruit trees and mixed forest culture especially
rainforestation farming are discussed.

INTRODUCTION
One of the key elements of a sustainable tree farming system is to integrate agricultural
crops that have a high degree of tolerance to shade, will provide income opportunities and
preserve the environment at the same time. Given that income generation through timber
production typically takes about 10 or more years, smallholder tree farmers should generate
income from non-wood products to support their daily needs in the short term. Agricultural
activities must promote soil conservation and recovery to ensure its short and long-term
capacities to support crop growth and productivity.
Natural fibres such as abaca are becoming more and more important as industrial raw
materials because of the economic and ecological benefits they bring. Abaca thrives even in
the shade beneath tall trees. This plant, when intercropped with timber and fruit trees, is not
only a good source of income but also prevents soil erosion and conserves forest water. In
1997, the Department of Environment and Natural Resources (DENR) included abaca fibre
production and utilisation as one of the sustainable livelihood options for the upland
ecosystem in the Philippines.
Abaca is a natural shade loving plant. Abaca is indigenous to the Philippines and most of the
clones now in cultivation originated from mountain slope areas of Mindanao, Samar, Leyte
and Bicol. As most sciophytes behave, exposure to intense sunlight in new open land
causes slow growth and even the death of abaca plants during the first three years. As a
remedial measure, trees are planted with abaca to provide shade. Overshading, however,
results to the production of weaker fibres.

1

This paper was presented at the planning workshop of the Australian Centre for International
Agricultural Research (ACIAR) project ASEM/2003/052, Improving Financial Returns to Smallholder
Tree Farmers in the Philippines, held at the Sabin Resort Hotel in Ormoc City, Leyte Province, the
Philippines, on 15-17 February 2005.
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Abaca is grown primarily for its fibres which are utilised for the pulp, cordage and fibrecraft
industries. As one of the major industrial crops, it continues to be one of the important
sources for employment and foreign exchange earnings of the Philippines. It remains a
potent export crop because of its wide range of uses, particularly in the manufacture of tea
bags, meat casing, currency notes, cigarette filter paper, cable insulation and a host of other
industrial products. The specific tensile strength of the fibre is comparable or even higher
than fibreglass, hence it can be used as substitute for glass fibre in the manufacture of
composite in the reinforced plastic for various technical applications.
An added benefit of integrating agricultural crops between tree crops is the greater
willingness of farmers to protect the area from fire compared with when a site is planted with
forest tree species only. This is largely due to the fact that, if the farmer is dependent on
agricultural crops for subsistence and income, it is their immediate interest to protect them,
(and thus the tree species) from fire. For instance, in Nagtimog, Diadi, Nueva Viscaya,
Philippines, the farmers constructed fire lines and planted bananas around their agricultural
and forest tree crops as a protective belt. Being a succulent plant, abaca contains a high
amount of water, and can be used as fire lines to control the spread of fire in the adjacent
timber plantation.

ECONOMIC AND ECOLOGICAL SIGNIFICANCE OF ABACA IN THE
PHILIPPINES
Like timber and fuelwood, abaca fibre is in high demand. Current fibre production is not
enough to meet the fibre requirement for both the Philippine and foreign markets. About
69.2% of the total abaca fibre produced is consumed locally and the rest is exported to the
United Kingdom, Japan and USA, the major fibre importing countries which accounted for
53.3%, 34% and 6.5% shares of the fibres exported, respectively (FIDA 2005). For the pulp,
Germany, UK, Japan and France are the leading markets, while USA, UK and Singapore are
the top importers of cordage. As more abaca-based industrial products are discovered due
to the superior fibre qualities, the demand for abaca fibres is expected to increase. Thus, the
abaca industry will continue to gain a stronghold in both the domestic and international
markets.
Abaca can be grown using a zero tillage system. It does not require intensive land
preparation. It is a shade-loving plant and grows vigorously under canopy of forest trees.
Thus, not much clearing or other disturbance is done to the ecosystem. Most abaca farmers
do not use synthetic fertilisers, thereby maintaining the natural soil ecosystem and
minimising groundwater pollution. Moreover, the fibres extracted from abaca stalks are the
strongest among natural fibres and can be substituted to synthetic-based nylon, plastics and
other non-biodegradable materials. To avoid encroachment of the natural forest by upland
dwellers, specifically abaca farmers, abaca should be grown in harmony with the
Community-based Forest Management program of the DENR).

INTEGRATING ABACA IN A MIXED-FOREST CULTURE
Rainforest Farming Integration
The productivity of a crop becomes increasingly sustainable the closer it is grown to its
natural habitat. Abaca, being a shade loving plant, typically grows better in mountainous
areas in association with various forest species, rather than in lowland areas. Presently,
abaca is grown in monoculture plantations in secondary forests or logged-over areas and
under coconut plantations. It is frequently the source of cash income for poorer households
who have abaca as a single cash crop together with various subsistence crops (LacunaRichman 2002).
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In the traditional practice, the establishment of an abaca crop is usually the last stage before
forest encroaches on agriculture. However, abaca plants are long-lived perennials and the
same families have maintained the area planted to abaca for many years. Thus, abaca can
be considered an ideal crop for forest edge households in Leyte, and in other abaca growing
areas.
According to Asio and Milan (2002), rainforestation farming is an innovative approach to
rehabilitate degraded lands and old coconut stands, restore forest vegetation and improve
soil quality. It provides an opportunity to earn income from an area that is no longer
economically productive while at the same time producing timber of high quality. If the
present land-use management is gradually replaced by a system that is ecologically sound,
the preservation of nature and stabilisation of an adequate subsistence farm income can be
achieved. Integration of the production of abaca fibre which is highly in demand for the
manufacture of various industrial products into the system could provide a sustainable
source of income not only for smallholder tree farmers but also to the local fibre processing
industry, and hence could lead to the alleviation of rural poverty.
Bande (2004) reported that abaca is a highly suitable crop for integration in rainforestation
farming and monoculture coconut growing, by creating a diversified multistrata
agroecosystem (Figures 1-4). The integration of abaca in the rainforestation farming concept
will serve as a guide for transforming the actual subsistence level single species system into
holistic community-based rainforestation farming. The produce from fruit and forest trees (as
listed listed in Table 1) could allow abaca-producing households to earn an income when
harvesting the fibre becomes impossible or income from fibre can support the family when
produce from fruits and forest trees are not available. He further stressed that if sustainability
of the whole agroecosystem function is taken into consideration, integrating abaca into the
rainforestation farming concept is a preferred option. Trees plays a significant role in the
nutrient fluxes and reduction in soil acidity in the surface horizon. Trees function as ‘nutrient
pumps’ contributing to the high degree of nutrient uptake to the abaca leaves.

Figure 1. Rainforestation farm in Brgy. Mailhi, Baybay, Leyte before planting abaca
Note: The 1.2 ha site is originally a 10-year old rainforestation farm. Some of the nursed trees could
now be harvested, which would greatly improve light penetration to the understorey dipterocarp and
fruit tree species.
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Table 1. Tree type, and common and scientific name
Tree type
Non-dipterocarps

Dipterocarps

Fruit trees

Common name
Mountain agoho
Dao
Kalumpit
Malakawayan
Tamayuan
Almaciga
Narra
White Lauan
Bagtikan
Dalingdingan
Hagakhak
Lansones
Rambutan
Durian
Mangosteen
Jackfruit

Scientific name
Casuarina rumphiana
Dracontomelon dao
Terminalia microcarpa
Podocarpus imbricatus
Strombosia philippinensis
Agathis philippinensis
Pterocarpus indicus
Shorea contorta
Parashorea malaanonan
Hopea Foxworthy
Dipterocarpus warburgii
Lansium domesticum
Nephelium lappaceum
Durio zibethinus
Garcinia mangostana
Artocarpus heterphylla

Figure 2. Rainforestation farm in Brgy. Mailhi, Baybay, Leyte, one year after
planting abaca
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Coconut Integration
Cutting down coconut trees on a large scale has created vast open lands that are either left
idle for a long period or planted with cash crops including cassava, sweetpotato, corn and
upland rice. This type of farming system causes soil erosion especially on steep sites, which
not only reduces soil fertility but also causes sedimentation.
Various large-leafed species of pioneer trees and bushes can be planted, under which can
be grown high quality indigenous tropical hardwood trees and fruit trees. Natural fibres
including abaca can now be integrated to provide income opportunities for the farmers.
Utilising the open space between monoculture coconuts will minimise further forest
encroachment and clearing of tropical forest for abaca plantation.

Figure 3. Integrating abaca with coconuts at Brgy. Caridad, Baybay, Leyte
Note: The site is a 40-year old monoculture coconut plantation with a declining productivity. Thus,
abaca plants were intercropped between coconuts to increase the income that would be derived from
the area.
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On land managed by the Philippines National Oil Corporation (PNOC), near Ormoc City,
exotic tree species namely Acacia mangium and Acacia auriculiformis have been used to
reforest Imperata grassland. Abaca plants were then intercropped between the exotic tree
species to serve as alternative source of income for the farmers. Abaca has performed well
under the tree species primarily because the acacias are nitrogen-fixers. Nitrogen-fixing
species improve the soil nutrient status and, through litter fall, increase soil organic matter
content and enhance chemical and microbiological processes in the soil. These favourable
effects substantially improve the growth of abaca under the plantation. However, according
to Margraf and Milan (1996), using exotic trees as reforestation species does not support the
protection and preservation of the remaining natural forest but rather indirectly contributes to
deforestation and the drastic reduction of biodiversity for several reasons:
•
•
•
•

fast growing exotic trees have low wood quality, hence high quality rainforest tree still
need to be harvested in their natural environment;
the monoculture of exotic trees does not support the survival of wildlife species of the
local rainforest, some of which are important pollinators and distributors of seeds;
the fast growing exotics are all pioneer species with a short life span which support a
management of repeated clear cutting; and
local lumber species, even though their timber quality is much higher, are not highly
regarded by farmers, and consequently are cut but not propagated.

Therefore, conversion of natural or logged-over areas into monoculture of fast-growing tree
species (exotic or native) cannot be considered as a form of sustainable management
(Schults 1996).
Fruit Tree Integration in Hilly Areas
Shade is indispensable to the successful culture of abaca. Woody perennials used as partial
shade to abaca increase fibre production by stimulating robust growth and sucker production
(Anon. 1991). Anii (Erythrinia fusca) is the most common shade tree found in abaca
plantations. However, except for fuelwood, using this species does not provide additional
benefits to the farmers. If economically important tree species such as fruit trees can be
grown as companion trees to abaca, this will provide upland farmers not only with higher
growth and yield of abaca but also with an added source of income.
In their study on intercropping abaca with established fruit trees, Gonzal and Briones (2004)
reported that in addition to the income from the sale of fruit, the farmers are able to derive
additional benefits from the fruit trees including fuelwood, timber, dye and traditional
medicine, as listed in Table 2.
Table 2. Fruit tree species grown with abaca
Common name
Durian
Lanzones
Citrus (calamansi)
Rambutan
Mango
Cacao (Plantation
crop)

Scientific name
Durio zibethinus
Lansium domesticum
Citrus microcarpia
Nephelium lappaceum
Magnifera indica
Theobrama cacao

Note: Fr - fruit; Fw – fuelwood; Tm – timber; M – medicine; D – dye
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Among the fruit tree species used, mango and durian have the tendency to grow to a great
height and produce branches with dense foliage. Hence, measures such as pruning have to
be undertaken so as not to overshade the abaca.
Cost and return analysis of interplanting abaca with established fruit trees showed that
abaca-mango gave the highest net return followed by durian-abaca with P330,126.50 and
P138,435.83 net income and a return on investment (ROI) of 4.88 and 7.14%, respectively.
Although abaca intercropped with cacao had the highest fibre yields, the total net income
derived from both plants was still lower than the other abaca-fruit tree combinations.
Moreover, fruit trees-abaca integration improved the surface soil acidity and organic matter
content of the soil.
Processing of abaca wastes such as outer leafsheath and stripping wastes into high value
products opens up employment opportunities not only to the farmers’ household members
but also to the other idle members of the community. Women, out-of-school youth and other
members of the community can engage in handicraft making using the abaca wastes to
generate additional income for the family.

CONCLUDING COMMENTS
Undoubtedly, the integration of abaca into rainforestation systems, monoculture coconut,
fruit trees and fast growing exotic tree species provides income opportunities for smallholder
tree farmers. However, if sustainability of the whole ecosystem function is taken into
consideration, integrating abaca into rainforestation farming is the best option. The closer the
farming system in the humid tropics is to a natural rainforest ecosystem, the greater the
sustainablity. Hence, productivity of a crop becomes increasingly sustainable the closer it is
to its natural habitat.
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SMALL-SCALE FORESTRY DEVELOPMENT IN
LEYTE, THE PHILIPPINES: THE CENTRAL
ROLE OF NURSERIES1
Nestor O. Gregorio, John L. Herbohn and Steve R. Harrison
This paper presents results of survey research into the role of the forestry nursery sector in
the development of smallholder forestry in Leyte, the Philippines. Seedling production in the
province is basically carried out by three categories of nurseries: individual, communal and
the government. Seedlings in the government nurseries are primarily raised for free
distribution to landholders but the extension scheme fails to reach the majority of the
smallholder farmers. Seedling demand of landholders is mostly catered for by the more
numerous and accessible individual and communal nurseries. However, problems of capital
outlay, sources and supply of germplasm, technical knowledge in nursery management for
both timber and fruit trees and low sales are among the major impediments in the
sustainability of small-scale nurseries. Most of the communal nurseries fail to sustain the
operation after the withdrawal of supporting agencies. Knowledge of site-species matching is
needed not only by small-scale nursery operators but also by the managers of government
nurseries. It is concluded that the seedling industry in the province is not well established
and there is a need to organise better the overall nursery system so as to improve the
availability of seedlings and promote appropriate site and species combinations.

INTRODUCTION
For the past decade there has been an emerging interest in small-scale forestry in the
Philippines. Government programs and policies on forest management have shifted from the
traditional large-scale industrial forestry which was oriented towards timber products, to
multiple product-based and people-oriented small-scale tree farming systems (Mangaoang
2002). However, despite the considerable support of the government and the apparent
availability of tree establishment technologies, the extent of small-scale tree farming in the
country is still at a low level.
Lack of availability and low quality of planting stock appear to be the major impediments to
both planting and selection of species by small-scale farmers in the Philippines (Herbohn et
al. 2001). Currently, the species planted are strongly influenced by the available germplasm2
of a few common species with insufficient consideration given to site-species matching.
Further, seedlings used in most smallholder tree plantings are usually of low quality. These
conditions have resulted in high mortality and poor growth of planted trees.
Seedling production is an integral part in most tree growing programs, an activity which
takes place in most government nurseries. However, many people’s organisations and
individual farmers in the province of Leyte are also producing planting stock for their own use
or for sale to interested parties. Investigation of the constraints, opportunities and
organisation of these nurseries is deemed necessary in order to formulate possible
intervention schemes that will facilitate the production and extension of high quality planting
1
2

This paper was published in Small-Scale Forest Economics, Management and Policy, 3(3): 337-351.
Germplasm refers to seed or any vegetative material used for the purpose of plant propagation
(Mulawarman et al. 2003).
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stock to the landholder level. This will also require consideration of species selection and
quantity required by the landholders. Further, given that nurseries are often visited by
landholders prior to any tree planting activity, assessment on the potential role they can play
in extending site-species matching information to the landholders is likewise necessary.
In this paper, the constraints and opportunities of the three major nursery types in Leyte are
discussed. The research need is highlighted and the method adopted in gathering the
information and analyses undertaken to come up with a better view of the data is presented.
Survey findings are presented about the nursery types identified and issues including
opportunities, constraints hampering the operation of the nurseries, species selection
process and seedling distribution schemes are discussed. Some key problems are identified,
and suggestions are made about possible intervention measures to improve the nursery
industry and facilitate the development of small-scale forestry in the province.
RESEARCH METHOD
Site Selection
The study was conducted in the province of Leyte on Leyte Island in the Eastern Visayas
region in the Philippines. Leyte Island has an area of 750,000 ha, a population of 1.53 M as
of the 1992 census and a literacy rate of 94%. The island is divided into two provinces, Leyte
and Southern Leyte. Leyte Province has a total land area 571,208 ha with 35% remaining
under forest cover. The people mainly speak two dialects, namely Cebuano on the western
portion and Waray on the eastern side. The province has two major cities – Tacloban (the
capital) and Ormoc – and is composed of 41 municipalities with 1,641 barangays or villages
(Groetschel et al. 2001). Agriculture contributes 49.8% of the gross national product of the
province (DOST and ASTI 2003). The main source of income for the majority of the
population comes from production of crops, livestock and marine products. In 1997, the
average annual household income was PhP67,2913 and the poverty incidence was
approximately 40.8% (Groetschel et al. 2001).
The nursery survey was initially focused within four municipalities in Leyte Province, namely
Isabel, Babatngon, Matalom, and Inopacan which are sites of the Australian Centre for
International Agricultural Research (ACIAR) Smallholder Forestry Project. The limited
number of nursery operators in the proposed study sites, however, resulted in extension of
the survey to include another 20 municipalities within the province.
Selection of Respondents
Survey respondents included the small-scale forest nursery operators (individual and
communal) and relevant staff of government-managed nurseries. The lack of any list of
forest nursery operators from concerned agencies including the Department of Environment
and Natural Resources (DENR), Department of Agriculture (DA) and Local Government
Units (LGUs) prompted the selection of respondents from several municipalities using the
snowball selection approach. Identification of respondents started from the municipalities in
which there were continuing small-scale tree planting activities. This was done on the basis
that nurseries were likely to be found in the area or that people involved in the activity would
know others who were producing planting stock. Information about the presence of nursery
operators within the municipality was gathered from key informants including personnel from
DENR, DA and LGUs and from local residents. Information about the existence of nurseries
established by the government was also collected and interviews of relevant staff were
undertaken. All of the nursery operators identified in each site were interviewed.

3

$US1.00 = approximately 50 Philippine pesos (PhP).
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Data Gathering
Personal interviews were carried out using a semi-structured questionnaire, which was
tested on a small number of nursery operators with similar conditions to the target
respondents. Further, important secondary data about the nursery groups and information
pertaining to the programs of the government to support small-scale forestry were taken
from files and records.
Focus group discussions were conducted with all respondents after the nursery visits and
interviews. These were done not only to validate and confirm the information that was
gathered but also to provide an avenue for nursery operators or managers and personnel
from concerned agencies to share their experiences, discuss their problems and formulate
possible solutions. Four sessions each lasting for three to four hours were held at Inopacan,
Villaba, Ormoc and Tacloban. These venues were chosen to facilitate access of the
respondents to the discussion. Each session was attended primarily by nursery operators
from municipalities adjacent to each discussion site with the presence also of some
personnel from the DENR, DA and LGU. Issues discussed included opportunities and
constraints of the operation of the three nursery groups, species availability and selection
process, sources and channels for obtaining germplasm, extension schemes, assistance
given by supporting agencies and possible alternative measures to improve the overall forest
nursery industry in the province.
The data were organised using the SPSS statistical program. Descriptive statistics –
frequencies, percentages, means and cross tabulations among variables – allowed a
comparison of the characteristics and performance of three nursery types identified in the
survey.

RESULTS AND DISCUSSION
Nursery Types
The number of respondents from each nursery group is reported in Table 1. A total of 74
nursery operators in 24 municipalities were identified and interviewed. There were more
individually operated nurseries compared with those managed by community organisations
or people’s organisations (POs). Government nurseries are those that were established by
the government agencies including the Department of Environment and Natural Resources
(DENR), Department of Agriculture (DA),the Philippine National Oil Company (PNOC) and
Leyte State University (LSU)
Table 1. Types and counts of nursery groups included in the survey
Nursery type
Individual
Communal
Government
Total

Frequency
37
22
15
74

Individual (or family) nurseries
Individual farmers, with the help of their family members, raise planting stock mainly for their
own farm, and also for sale to other farmers or sometimes to the government. Most of these
nurseries were established in response to the difficulty in obtaining planting stock from
government nurseries, which are usually far from villages and hence less accessible to most
smallholders. The nursery structure is basically temporary in nature, usually made of tree
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branches or bamboo poles with coconut leaves as shade material. This is generally
established next to the house of the operator for ease of maintenance and security against
pilfering and stray animals.
Communal including people’s organisation nurseries
These nurseries are established by a group of people in the community for the purpose of
raising planting stock for communal planting, sale or distribution to the members of the
organisation. Usually, this is project-initiated and the people are organised by a supporting
agency to act as partners in implementing a particular forestry project. This may be a
Community-Based Forest Management Project (CBFMP), Community-Based Resource
Management Project (CBRMP), Rainforestation Project or other development project
designed for sustainable management of the natural resources and to improve the socioeconomic status of the local people. In this type of nursery, the seedling production
schedule, quantity of planting stock and species raised are decided jointly by the
organisation and supporting agency. In most cases, the participating members are paid for
raising the seedlings and a formal protocol exists for sharing of future benefits from
community use and sale of timber. The nursery is often located centrally within the
community for easy access of all members. In some cases, this is situated close to the
communal planting site (which may be far from the barangay) for ease in transporting
seedlings during field planting. The nursery structure is semi-permanent to permanent in
nature. Aside from housing planting stock, the nursery also functions as a venue for
meetings with extension agents, training activities and social gatherings of organisation
members.
Government nurseries
Government-owned nurseries are usually situated in a major city or town. Seedlings are
produced mainly for the purpose of free distribution to all interested parties. Experienced
workers who are paid either on a contract or regular basis usually carry out the seedling
production activities and the volume of seedlings produced is normally higher than that of the
individual and communal nurseries. With a well-established structure, this type of nursery is
usually permanent in nature.
Objectives of Production
The primary purpose of seedling production varies among the three nursery groups (Table
2). Individual nurseries were primarily established to raise seedlings for personal plantings
and for sale. On the other hand, only a small proportion of communal nurseries are selling
seedlings, the majority are producing planting stock only for communal planting or
distribution to organisation members. Almost all of the planting stock raised by the
government are for free distribution to landholders.
Table 2. Primary purpose of planting stock production
Purpose
Internal/personal
use
For sale
For free distribution

Proportion of the nursery group (%)
Individual
Communal
Government
48.6
72.7
6.7
48.6
2.8

18.2
9.1
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Sources of Nursery Inputs
In individual nurseries, all inputs – including financial, material and technical inputs – are
supplied by the operator. The members of the family usually supply the labour requirements
in the nursery. A few operators, however, have acquired seeds, wildlings4 and polythene
potting bags from the government. On the other hand, because most of the communal
nurseries are project-initiated, they have access to some funds for nursery activities,
materials and infrastructure. The labour is usually from within the members of the
organisation, and in most cases it is paid from the project fund or else from the sale of
seedlings. Further, technical advice is readily available from the supporting agencies. Being
part of the program of the agency, government nurseries have a permanent annual budget
with full-time experienced personnel that manage the overall nursery activities.
Species Selection and Species Raised
Selection of species is initially based on the objectives of production. For example, those
nurseries that are selling seedlings placed attention on demand for the species while those
who raised seedlings for their own plantings looked into the growth and timber quality of the
species. In project-based communal nurseries, a recommendation of supporting agencies is
also a major consideration. Nevertheless, the supply of germplasm and difficulty in
producing the planting stock are still the major deciding factors in choosing the species to
raise. The species that are commonly grown in all nursery types are reported in Table 3. Of
all the species raised, mahogany ranks as the most common followed by gmelina and
mangium. These species have been planted in previously government-initiated reforestation
projects and germplasm is now available from the planted trees. The increased interest in
bagras by nursery operators and tree growers is attributed to increasing demand for
seedlings and timber, respectively. This species is not only used as a pulp and plywood
material; the straight form of its bole makes it as a good substitute for dipterocarps in making
electricity poles. Narra, molave and lauan are also widely raised because of their premium
wood quality.
Table 3. Most commonly raised species in each nursery type5
Speciesa

Mahogany (Swietenia macrophylla)
Gmelina (Gmelina arborea)
Mangium (Acacia mangium)
Narra (Pterocarpus indicus)
White lauan (Shorea contorta)
Bagras (Eucalyptus deglupta)
Molave (Vitex parviflora)
a

Fraction of nurseries growing species by
nursery type (%)
Individual
Communal
Government
67.6
72.3
100.0
78.4
31.8
86.7
37.8
50.0
46.7
24.3
45.6
73.3
8.1
40.9
20.0
13.5
18.2
20.0
10.8
22.7
13.3

The first three species listed here are exotics to the Philippines.

Information on Site-Species Matching
Most small-scale nursery operators have no knowledge of site-species matching. About
77.3% of communal nursery managers admitted that they lack information on proper site and
species combinations. Conversely, 62.2% of individual nursery operators claimed that they
4

Wildlings are seedlings that grow naturally and usually found under trees that have fruits and seeds
(ERDB 1998).
5
Scientific names were sourced from Rojo (1999).
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have some information on this aspect, although their knowledge was largely based on
observations of planted and naturally growing trees. Few of them have attended formal
training or received formal advice about this subject.
Contrary to expectations, several managers of government nurseries were also found to be
uninformed about site and species combinations. Even managers in DENR nurseries who
are mostly foresters admitted their lack of knowledge on this subject. The level of sitespecies matching knowledge was even lower in other nurseries such as those managed by
the DA. Most of the managers in these nurseries are agriculturists; hence their knowledge
about forest trees is limited.
Seedling Sales and Demand Situation
The mean selling price of species raised in individual nurseries is generally lower than that of
communal nurseries (Table 4).
Table 4. Average selling price of seedlings raised in small-scale nurseries
Species

Mahogany
Gmelina
Narra
Lauan
Bagras
Agoho
Mangium
Molave
Dao
Bagalunga
Dalingdingan
Bagtikan
Yakal
Batete
Hindang
Bitanghol
Kalumpit
Almaciga
Kamagong
Patsaragon
Auri
Akleng parang
Kakawate
Toog
Kulipapa
Marang
Ilang-ilang
Malakawayan

Selling price (PhP)
Individual nursery
Communal nursery
Range
Mean price
Range
Mean price
3.00-20.00
6.53
7.00-15.00
14.00
2.00 - 5.00
3.75
5.00
3.00-10.00
5.83
5.00-20.00
13.00
5.00-15.00
10.00
15.00-20.00
17.50
2.50-10.00
6.12
15.00
2.50
7.00
3.00-10.00
5.80
7.00
5.00-10.00
8.33
20.00
15.00-20.00
17.50
15.00
15.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
2.50 - 5.00
3.50
2.50
2.00
5.00
5.00
15.00
5.00
10.00

Note: Selling prices with no range values indicate that only one operator is selling such species.

No reliable information on production cost was obtained because most of the operators do
not keep records of expenses incurred in raising planting stock. The higher selling prices of
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seedlings in communal nurseries could be attributed to the labour cost as a result of
organisation members maintaining the seedlings being paid on a daily basis. In contrast,
labour cost is seldom included in deciding the selling price of seedlings in individual
nurseries. In government nurseries, seedlings are extended free to landholders, but in some
cases seedlings were sold at a token price to instil a sense of value of the planting materials.
About 54% of the individual nurseries are selling seedlings while only 13.6% of the
communal nurseries accept seedling orders. This implies that individual nurseries are more
commercial in nature; hence their operation is largely determined by demand for the planting
stock. No clear data on seedling sales were obtained because the majority of operators do
not maintain records of their sales. Nevertheless, it was emphasised that low sales have
caused most of the commercial nurseries to cease their operation. Low sales could be
attributed to two factors, namely the wrong choice of species and lack of public information
about what seedlings they can supply or lack of advertising. Notably, most of the nursery
operators, especially in the individual nurseries, are raising seedlings not because the
species is in demand but rather due to the direct availability of its germplasm. In fact, there is
little if any demand by landholders for some of the species being grown. There is a lack of
advertising about the existence of the nurseries and types of species raised. The forestry
department has not conducted an inventory of nursery operators; thus the existence of most
nurseries and the species that these can offer is unknown to many buyers.
Experience in Forest Nursery Management
About two thirds (64.9%) of the individual nursery operators had no previous hands-on
experience in forest nursery-related activities. However, during the course of nursery
operation, many of them attended training in nursery management sponsored by either
government agencies or non-government organisations. Similarly, most of the managers in
the communal nurseries (72.7%) had no prior experience in nursery management but almost
all of them (86.4%) have attended forest nursery and related training. Most of this training
was provided as part of the community forestry project activities.
There is a significant relationship between the attendance of individual nursery operators of
forestry-related training and the membership of the operators in community and people’s
organisations (p value = 0.033). It appears that operators who are members of farmer
organisations had greater opportunities to attend forestry related training compared to nonmembers. Most organisations are the result of formal community organising processes –
which could explain the heightened awareness and interest of operators in attending training
related to forestry. Further, assisting agencies normally target community organisations in
conducting training activities to cover a wider audience and facilitate attendance. Table 5
shows the list of community organisations in which individual nursery operators participated
and the locality where these have existed.
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Table 5. Community organisations in which individual nursery operators participated

Name of Organisation
Cambantad Upland Farmers Association
Coconut Farmers Association
Coconut Planters Cooperative
Conalum Agricultural Farmers Association
Cienda San Vicente Farmers Association
Eastern Visayas Rural Development Foundation
Federation of San Miguel Integrated Farmers
Reforestation and Irrigators Association Incorporated
Kapunungan sa mga Yanong Mag-uuma sa
Kakahuyan
Lifewatch Foundation-Ecological Guarding
Matag-ob Community Welfare Association
Matalom Farmers Upland Development
Paraclete Integrated Agroforest Development
Authority Incorporated
Rizal II Marketing Cooperative
Sta. Cruz Farmers Association
TLC Women’s Organisation
Upland Farmers Multipurpose Cooperative

Locality
Cambantad, Villa Magsaysay,
Babatngon
Conalum, Inopacan
Lawis, Merida
Conalum, Inopacan
Cienda, Baybay
Bagong Silang, Babatngon
San Miguel
Tahod, Inopacan
San Vicente, Matag-ob
Matag-ob
Matalom
Kinautdan, Sta. Fe
Rizal II, Babatngon
Sta. Cruz, Villaba
Malinao, Mahaplag
Cambantad, Villa Magsaysay,
Babatngon

Technical Skills in Planting Stock Production
In general, the operators possess the basic skills needed to raise the seedlings. Most of the
individual operators have learned these skills through trial and error while the majority of the
group operators have gained the knowledge from attending formal training sessions.
Nevertheless, it is apparent that the experience of the operators is limited and there is still a
dearth of knowledge on proper production techniques. It was observed that planting stock
produced in the nurseries is not of high quality. Table 6 shows that among the 20 species
taken for destructive sampling from all nurseries, only two had desirable sturdiness quotient
values, which indicates that most of the seedlings raised were basically lanky or etiolated.
Sturdiness quotient (SQ) – the ratio of the height of the seedling to the root collar diameter –
expresses the vigour and robustness of the seedling. The optimal value for a seedling to be
considered sturdy is less than six (Jaenicke 1999). With regards to root-shoot ratio, Jaenicke
(1999) argued that a seedling with balanced root and shoot biomass should have root-shoot
ratio between one and two. None of the seedlings sampled from the nurseries attained the
desired value. All had values of less than one, which means that shoot biomass is too high
compared to root biomass. These findings indicate that the seedlings raised both in smallscale and government nurseries are of sub-optimal quality and unlikely to withstand the
adverse conditions in most planting sites.
Root deformation in the form of J-rooting, twisting and curling was commonly observed from
sample seedlings. This is alarming considering that it will not only impair the uptake of water
and nutrients from the soil but also will make the plant vulnerable to windthrow as it grows
older (Carter 1987). The J-rooting probably results from lack of care in the nursery such that
the taproot is bent during the potting operation. The risk of developing J-roots increases
when wildlings are used especially if taproot pruning is not practiced prior to potting. The
lack of taproot pruning (in a situation where most of the nurseries are using wildlings) arises
because many operators believe that root pruning would risk the survival of potted seedlings.
Rather than cutting the long taproot, the usual practice is to bend, twist and in some cases
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wind the taproot so its entire length can be accommodated in the container. This could be
the principal reason for widely observed occurrence of J-rooting.
Table 6. Mean sturdiness quotient (SQ) and root shoot ratio (R:S) of sample seedlings
Species
Mangium (Acacia mangium
Lanete (Wrightia pubescens)
Narra (Pterocarpus indicus)
Mahogany (Swietenia mahogani)
Gmelina (Gmelina arborea)
Molave (Vitex parviflora)
Makawalo
Malakauayan
(Podocarpus rhumpii)
Ilang-Ilang (Cananga odorata)
Red lauan (Shorea negrosensis)
Dao (Dracontomelon dao)
Bagtikan (Parashorea malaanonan)
Dalingdingan (Hopea foxworthyi)
Bolong-eta(Diospyros philosanthera)
Yakal kaliot (Hopea malibato)
Anislag (Securinega flexuosa)
Rain tree (Samanea saman)
Malapanau (Dipterocarpus kerrii)
Kalumpit (Terminalia microcarpa)
Balobo (Diplodiscus paniculatus)

Individual
SQ
R:S
13.5
0.19
9.4
0.35
8.9
0.38
8.2
0.22
7.1
0.35
10.0
0.33
8.7
0.36
11.4
0.26
12.3

Communal
SQ
R:S
13.3
0.16

Government
SQ
R:S
13.8
0.16

12.2

0.26

12.2
9.6
7.9

0.38
0.22
0.50

8.6

0.29

11.8
6.5
5.5
9.2
5.3
8.9

0.38
0.37
0.47
0.34
0.29
0.24

6.6

0.43

8.6
8.1
7.1
8.1
8.0

0.64
0.29
0.84
0.46
0.67

0.35

Nursery Operation Status
The operational status of the three nursery groups is shown in Table 7. Almost half of the
individual nurseries have stopped producing planting stock while about one third of the
communal nurseries are likewise inactive. Conversely, almost all of the government
nurseries are still producing seedlings. The low level of sales of seedlings and the
unavailability of germplasm have been the cause of the individual nursery operators ceasing
operation. On the other hand, exhaustion of funds, declining interest of organisation
members and disintegration of people’s organisation after the withdrawal of supporting
agencies were the reasons for communal nurseries ceasing their operation. It was noted that
most of the community groups have decreasing membership, which indicates the instability
of their operational status. Having a constant budget, almost all of the government nurseries
are still producing planting stock.
Table 7. Operation status of the nurseries included in the survey
Nursery type
Individual
Communal
Government

Proportion (%) of the nurseries
Operating
Not operating
56.8
43.2
68.2
31.8
93.3
6.7

The sustainability of nursery operations among individual operators is related to land
ownership. Chi-square tests reveal that a significant relationship exists between land
availability and nursery operation status (p value of 0.034). Most of those who own land are
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the ones who are still actively producing planting stock. Land availability serves as buffer
against the condition of low sales as unsold seedlings will not be discarded because
operators plant these materials on their own land.
The Seedling Distribution Scheme of the Government
The DENR carries out the main seedling production and distribution program of the
government. The Department of Agriculture is also producing some seedlings of forest trees.
However, the majority of the planting stock that this agency extends to landholders is of
agricultural crops rather than trees. Unlike DENR, which has an annual budget appropriation
for seedling production, DA has no permanent budget allotted for the production of forestry
seedlings, and only produces as a direct response to the demand of landholders and not as
a major part of the program of this agency.
The DENR has one regional office, one provincial office and four community offices in Leyte
Province. All these offices are producing planting stock for distribution to landholders, with
the regional office in Tacloban carrying out the bulk of production. On the other hand, the DA
has one regional office, one provincial office and municipal offices in each of the 42
municipalities comprising the province. However, only a few of these offices are producing
planting stock of forest trees.
The seedlings produced in most government nurseries are for free distribution to
landholders. In a few nurseries, however, seedlings are sold at a token price in order to instil
value in the planting stock because it was observed that landholders pay more attention to,
and value the plants more, if they have purchased the seedlings. Nonetheless, in spite of the
availability of free planting stock, only a few landholders have acquired seedlings from
government nurseries. Emtage (2004) revealed that out of 132 individuals who planted trees
in four upland communities under his study, only 10 individuals obtained seedlings from
government nurseries and 94 had raised their own planting materials (Table 8). The
implication is that the seedling distribution program of the government has not reached the
majority of landholders.
Table 8. Sources of planting stock
Sources of planting stock
Own nursery
Bought seeds
Other nursery
DENR
Community nursery
Total

Frequency
94
14
13
10
1
132

Source: Emtage (2004).

A number of impediments to an efficient seedling distribution program of the government
were identified. Among the major constraints are the distance of government nurseries from
villages, lack of awareness of the landholders on availability of free seedlings from
government nurseries, proof of ownership of the land where the seedlings would be planted
and species raised not matching the preference of the landholders.
Distance of government nurseries from the villages
All government nurseries are situated in major towns that are far from most villages making
them less accessible for the landholders. Also, the government does not provide vehicles to
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transport the seedlings from the central nurseries to the villages, making it cumbersome and
costly for the smallholder farmers to transport the planting stock. Consequently, only those
who live close to the government nurseries and those who have vehicles or can afford to hire
vehicles to transport seedlings have benefited much from the seedling distribution program.
Lack of awareness on seedling availability
It was surprising that several individual nursery operators were unaware of the availability of
free seedlings from government nurseries. In fact, this lack of awareness was the reason
why some of them raise their own seedlings. This shows that a more intensive advertising of
the seedling distribution program of the government is needed so that this will be known to a
wider population of landholders.
Documentary requirements for requesting seedlings
As part of the seedling distribution process, the DENR requires the landholders to submit a
letter of request at the DENR office indicating the species, quantity of planting stock needed
and the purpose of planting the seedlings. This should be accompanied with a sketch map of
the land where the seedlings are to be planted and a photocopy of the certificate of land title.
According to the DENR, these documents are needed for record keeping reasons for future
monitoring of the seedlings and to ensure that the seedlings will be planted on titled land,
which is a requirement for tree registration. These requirements act as a barrier to accessing
free seedlings. Many smallholders do not hold titles of the land that they are occupying and
managing. This alone would already make them reluctant to file the request. In addition, the
bureaucracy that exists in the government system is a discouragement to the landholders
asking for seedlings from DENR nurseries.
The seedling distribution scheme by DA is simpler in that this agency does not require any
documents from the requesting party. Seedlings are readily given as long as the landholder
goes to their office and shoulders the expense of transporting the planting stock.
Suitability of the species grown to the demand of the people
Although the selection of species raised in government nurseries is primarily based on the
demand of landholders, the constraint on availability of germplasm results in the production
of seedlings of just a few common species. Instead of propagating difficult to raise and less
available species, government nurseries are producing seedlings of species with germplasm
that are readily available, including gmelina, mangium, mahogany and narra. Notably, the
landholders also commonly raise these species. This could be one of the main reasons for
the low uptake of seedlings by the landholders from the government nurseries.
Seedling production by DENR is mostly contracted to experienced and skilled individuals. In
most cases, the contractors have the discretion to choose what species to raise as long as
these are amongst the reforestation species identified by the agency. This has resulted in
the massive production of common and easy-to-raise exotic species, including gmelina,
mahogany and mangium. Recently, however, the regional, provincial and communal offices
received a directive from the national office that seedling production should include a
considerable proportion of premium native timber species, particularly the dipterocarps. As
with DENR, DA also relies heavily on the available germplasm from surrounding trees.
Seedling Recipients and Buyers
Table 9 reports the common buyers from individual and communal nurseries and recipients
of seedlings from government nurseries. It shows that the majority of the customers from
individual and communal nurseries and recipients of seedlings in government nurseries are
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private individual landholders and schools. Unfortunately, no data were gathered regarding
the population of landholders supplied with seedlings from these three nursery groups, as
most of the operators, particularly in individual nurseries, do not keep records on seedling
buyers. However, the findings of Emtage (2004) indicate that smallholder nurseries have
supplied planting stock to a greater number of landholders as compared to government
nurseries. The limited number and lower accessibility of government nurseries has resulted
in landholders raising their own seedlings or obtaining planting material from the more
numerous and accessible individual and communal nurseries.
Table 9. Common buyers/recipients of planting stock

Buyers/recipients
Private individuals
Schools/students
Government agencies
Local government units
People’s organisations

Number of times mentioned
Individual nursery Communal nursery Government nursery
21
2
14
11
11
9
2
2
6
1
1
1

CONCLUDING COMMENTS
Survey results reveal that there is a need to organise a well-structured nursery system in
Leyte province. The nursery industry is poorly established. The government extends planting
materials to landholders but the distribution is inefficient. Small-scale nurseries mostly cater
for the seedling demand of landholders. Nevertheless, the quality of planting stock produced
from these nurseries is generally sub-optimal and the diversity of species raised is limited to
a few species with readily available germplasm. Accordingly, there may be a need to support
the existence of small-scale nurseries through the provision of technical information and
skills development rather than capital and nursery material inputs. Most operators have the
basic skills in nursery production but these need to be refined. Refinement does not mean
introduction of new practices but rather improving the operator’s existing knowledge.
Aspects that need to be improved include nursery culture and silvicultural skills, especially
for species that are difficult to produce, and the vegetative propagation of preferred fruit
trees. Other areas are knowledge of sources and collection of germplasm, selection of
mother trees and, most importantly, information on appropriate site and species
combinations.
Since low sales volume is a major constraint to the sustainability of most nurseries,
establishing a clear market for the planting stock from small-scale nurseries will help sustain
their operation. This will help the communal nurseries, which are mostly project-initiated, to
shift from the situation of being subsidised to self-sustaining. This is particularly important
since experience reveals most community groups disintegrate after the withdrawal of the
supporting agencies. Further, provision of security of tenure is an important aspect to
consider, promoting the sustainability of the operation particularly for individual nurseries.
Lastly, establishment of accessible seed orchards and seed production areas in the province
is equally important to help promote the availability of high-quality germplasm.
Given that only a few landholders have benefited from the seedling distribution program of
the government because of the remoteness of government nurseries from the villages, the
bulk of seedling production should be decentralised to more numerous and geographically
dispersed small-scale individual and communal nurseries. Government nurseries can take a
more significant role of producing expensive and difficult to raise-species-including Eucalypts
and dipterocarps and providing extension works to improve the technical skills of the
operators. These species are highly preferred by the landholders but are seldom raised due
to lack of technical expertise and limited germplasm. Decentralising seedling production will
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not only provide better access of landholders to planting stock but will also enhance the
technical skills of the nursery operators and provide a potential source of income. Finally,
given the high number and dispersed location of small-scale nurseries, it could serve as
potential tool for disseminating information on site-species combination to a greater number
of landholders.
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USING FCD MAPPER SOFTWARE AND
LANDSAT IMAGES TO DETECT BREAKS IN
FOREST CANOPIES IN LANDSCAPES IN
AUSTRALIA AND THE PHILIPPINES1
Jack S. Baynes
Using Landsat imagery, forest canopy density (FCD), estimated with the FCD Mapper
(Mapper), was correlated with stand height for 20 field plots, measured in native forest at
Noosa Heads, south-east Queensland, Australia. Another image was used to calculate FCD
in Leyte Island in the Philippines and was ground-truthed for accuracy. The Mapper was
produced for the International Tropical Timber Organisation and is available on a CD ROM.
It estimates FCD as an index of canopy density using reflectance characteristics of Landsat
Enhanced Thematic Mapper images. The Mapper is a ‘semi expert’ computer program which
uses interactive screens to allow the operator to make decisions concerning the
classification of land into bare soil, grass or forest. At Noosa a strong, positive, nonlinear
relationship (R2 = 0.86) was found between FCD and stand height for 15 field plots in a
range of native forest of variable stand height but complete canopy closure. An additional
five field plots were measured in forest with a broken canopy and these plots were assessed
as having a much lower FCD than forest with canopy closure. FCD was also calculated for
forest and agricultural land on the island of Leyte and ground-truthing showed that at
appropriate settings, the Mapper differentiated between tropical rain forest and banana or
coconut plantations. These findings suggest that this remote sensing technique has potential
for change detection in logged-over forests which are redeveloping a canopy, or in
separating forests, which has a broken canopy, such as coconut plantations, from native
forest. Since there is a continuing loss of natural forest to agriculture in the region, the
Mapper may be a useful tool for the detection of illegal logging or the conversion of land from
natural forest to agriculture.

INTRODUCTION
There is a continuing need to assess the condition and health of tropical forests because
rural poverty is closely associated with forest decline in tropical countries (Krishnaswamy
1999). Inefficient monitoring of logging activities is a contributing factor to the high degree of
unsustainable forest management in the tropics (Blaser and Douglas 2000). Therefore, one
of the aims of research programs which are designed to achieve forest sustainability, is to
measure the impact of logging on forest structure and to assess subsequent regeneration
(Peralta and Baldiviezo 2003). However, there is a paucity of remote sensing tools which
can be applied to forest structure change detection (Franklin et al. 2002).
Some recent investigations have correlated remotely sensed digital data with forest
parameters such as leaf area index (LAI), or more easily measured variables including stand
1

An earlier version of this paper was published in J. Suh, S.R. Harrison, J.L. Herbohn, E.O.
Mangaoang and J. Vanclay (eds), Improving Financial Returns to Smallholder Tree Farmers in the
Philippines, Proceedings from the ACIAR project planning workshop, Ormoc, the Philippines, 15-17
February 2005, pp. 151-158.
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stocking, basal area and predominant height. The process of correlating satellite digital data
with LAI or other forest parameters requires access to Geographic Information System (GIS)
software, an understanding of the theory of remote sensing and expertise in bio-physical
modelling. To overcome these difficulties, the FCD Mapper (JOFCA 2003) has been
designed to provide foresters with a Microsoft Windows compatible GIS which can be used
by semi-experts to process satellite images into maps of forest density. The Mapper is
produced by the Japan Overseas Forestry Consultants Association (JOFCA) for the
International Tropical Timber Organisation (ITTO). The latest version of the Mapper, version
2 was revised as part of ITTO project PD 13/97 Rev. 1 (F) in 2003. It is available from ITTO
on a CD-ROM.
In principle, the calculation of forest canopy density should eliminate the need to undertake
much of the usual ground-truthing process which is necessary with conventional remote
sensing technology. Although the Mapper has been tested in broad leaved deciduous and
evergreen forests to differentiate grassland from forest, version 2 of the Mapper has not
been tested in eucalypt forest to compare the FCD of closed canopy forest with that of forest
with a broken canopy. Also, it has not been used to differentiate between native forest and
coconut or banana plantation in tropical areas. Therefore, the objective of the study reported
here was to compare the FCD of forest with a closed canopy with the FCD of forest with a
broken canopy. This was undertaken to assess the influence of breaks in the canopy on the
calculation of FCD. Depending on the results of the first objective, a second objective was to
attempt to differentiate between native forest and coconut or banana plantation on the island
of Leyte.
In following sections of this paper, the operation of the Mapper and the procedures for
undertaking an analysis of two widely differing vegetated landscapes is described. The
usefulness of the Mapper to discriminate between forest types and its ability to detect forests
with a broken canopy is discussed.
Background to the Operation of the FCD Mapper
The theory and operation of the Mapper are described fully in the FCD Mapper User’s Guide
Ver. 1.1 (JOFCA 1999), the FCD Mapper User Guide Ver. 2 (JOFCA 2003) and Baynes
(2004). The Mapper uses Landsat ETM bands 1 to 7 as its data source. The FCD of a study
area is computed using four main indices: a vegetation index (VI), a bare soil index (BI), a
Shadow Index (SI) and a Thermal Index (TI). These four indices are calculated as new
images from the raw ETM bands. From these images, the program calculates a vegetation
density (VD), which includes grassland and forest but excludes bare soil. Grassland is then
separated from forest using a scaled shadow index (SSI) and finally a forest canopy density
is calculated for each pixel of forested land.
The Mapper calculates these indices and integrates them into an FCD (as an index from 0 to
100) for each pixel of the final FCD image. As described in the manual, the underlying
principle for each of the four main indices is that the VI has a negative relationship with the
quantity of vegetation, i.e. it decreases from bare soil to grass land to forest. The BI
increases as the proportion of bare soil increases with increasing site aridity and consequent
exposure of the soil. The high reciprocity of bare soil status and vegetation status is
combined using the VI and the BI to assess land cover as a continuum ranging from dense
forest to exposed soil. The SI increases as forest density increases and this index is used to
separate grassland from forest. The TI is less inside the canopy of a forest due to blocking
and absorption of the sun’s rays and because of the cooling effect of evaporation from
leaves. The TI is therefore used to further differentiate bare soil from grassland and forest.
As each index is computed, the operator is required to visually classify the study area into
mutually exclusive categories, for example, bare soil or vegetation. For each classification,
the computer screen shows a histogram of the digital reflectance of the image and the
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operator sets threshold levels of the index (Figure 1) by clicking on the cursor bar with the
computer mouse and moving the bar. This operation presupposes that the operator has
some knowledge of the vegetative cover of the area and that classification errors will be
picked up in subsequent field checking. FCD statistics for particular areas of the image may
be calculated and the FCD map may be exported as a bitmap.

Figure 1. Screen window of the BI dialogue box of the FCD Mapper, showing the cursor bar
of the bare soil index histogram set at the level which differentiates bare soil from ground
with a vegetative cover
Location of the Noosa and Leyte Study Areas
The main study site is situated at the resort town of Noosa Heads in subtropical southeast
Queensland. The long-term average rainfall at the nearby Toolara Forest Station (26ο 05′S,
152ο 50′E) is 1275 mm and as is typical for coastal subtropical regions, more than two thirds
of this falls in the period October-March.
In contrast, the second study site, the island of Leyte, is situated approximately at 10ο N,
125ο E and is characterised by coastal plains with mountains in the interior. The island is
traversed by the central cordillera mountains extending from north to south with peaks
ranging 700 m to 1000 m in height. The climate is hot and wet, and there is generally no
distinctive wet or dry season. The western side of the island is drier than the eastern side
with average rainfall at Baybay (midway between the north and south extremities of the
island on the western coast) of 2600 mm (SLE 2001). The main areas of the island which
are of interest to this investigation are the forests and agricultural fields on the western side
of the island, to the north of Baybay.
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Vegetation of the Noosa and Leyte Study Areas
For the purposes of remote sensing, vegetation of the Noosa study area consists of native
forest which is affected by exposure to winds from the sea. Native vegetation is dominated
by mixed stands of Eucalyptus and Corymbia species. The coastal sands are phosphorus
deficient and tree cover is reduced to scattered mature trees and bushes in some locations,
principally scribbly gum (Eucalyptus signata F. Muell) with a height of less than 15 m. On
slightly more fertile or wetter areas, bloodwood (Corymbia intermedia (R.T. Baker, K.D. Hill
and L.A.S. Johnson) and other eucalypt species form a forest cover with a canopy height of
up to approximately 30 m and as low as 4 m where it is exposed to coastal winds. On wet,
sheltered and more fertile coastal sands, rainforest grows as a number of overstorey and
understorey species including trees, vines, palms and ferns. The principal feature of the
Noosa Heads headland which is of interest to this investigation, is that the forest maintains
more or less complete canopy closure even though canopy height decreases with increased
exposure. The exception to this situation is the scribbly gum forest which has a broken
canopy due to the low soil fertility of the site.
Vegetation in the Leyte study area is characterised by intensive agriculture (principally rice)
on the flat coastal plains. These fields are broken up by coconut plantations, some of which
have an understorey of other crops and would be imaged by the Landsat sensor as dense
vegetation. On the hills and mountains, the native forest is fragmented by coconut and
banana plantations. Most of the original forest has been logged and valley floors,
particularly, have little original vegetation. To the east of Leyte State University (20 km north
of Baybay), a nature reserve contains vegetated hill slopes leading to mountains covered in
rainforest. Trees in the rainforest have a height of less than 35 m in most cases, much less
than the rainforest of Noosa. This lower height is anecdotally attributed to typhoon damage.
Coconut plantations on the slopes of the hills often have less understorey than on the
coastline and this makes them visually different from the remnant native vegetation.
Characteristics of the Landsat Images
Landsat 7 ETM images of the study sites, taken on 16 September 2000 (Noosa) and 14
January 2004 (Leyte) were obtained for bands 1-7. The images had been radiometrically
and geometrically corrected to remove detector to detector and band to band brightness
variations and image distortions. The original ETM thermal image was supplied with a pixel
size of 50 m, this image was converted to pixels of 25 m using the EXPAND utility of the GIS
‘Idrisi’. All images were then exported to the Mapper as TIFF files and subset images of
Noosa Heads and Leyte Island used as the data source.
The different vegetation patterns of the two areas were visually evident from an inspection of
the different image bands. The Leyte image had a much higher green reflectance than the
Noosa image reflecting the tropical nature of the vegetation. Band 4 (near infra-red) was not
useful in discriminating vegetation patterns on the Noosa image, but clearly differentiated
forest and agricultural land in the Leyte image. Band 5 (middle infra-red), which is absorbed
by water, showed clear differentiation between grassland and forest in the Noosa image, but
this differentiation was less clear in the wetter Leyte environment. In the Leyte image, some
of the open fields are irrigated and thus have much lower band 5 reflectance than open fields
at Noosa.
From previous experience in the Noosa region, September is ideally suited to the collection
of remotely sensed data used to discriminate between vegetation types. This is because
annual grasses have died off and contrast well against perennial vegetation. Image
reflectance was not affected by surface water as no rain had fallen in the previous 14 days.
In contrast, the image of Leyte was one of the very few cloud free images available. As rain
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frequently occurs as scattered storms over Leyte on any day, surface water is common,
particularly in the low lying rice paddy fields.
Processing of Noosa and Leyte Study Area Images and Selection of Field Plots to
Check FCD Classifications
The Landsat images were loaded into the Mapper and processed to the stage of calculating
the initial FCD map as per the instruction manual for both the Noosa and Leyte study areas.
In order to check the accuracy of the FCD classification in the Noosa study area, twenty 0.1
ha field plots were measured for stand height (measured as the average height of the 50
tallest trees per hectare), stocking (trees per hectare) and basal area (square meters per
hectare of tree cross sectional area measured at 1.3 m above ground level). Five plots each
were measured in scribbly gum, exposed low-quality bloodwood forest, sheltered bloodwood
forest and rainforest. Plot positions were located on the FCD image and the coordinates
transferred to a Global Positioning System for location in the field.
For the Leyte study area, three ground-truthing sites were chosen in the central west of the
island, a small forest plot and rice paddy north of Ormoc, vegetation surrounding Lake
Danao and a valley leading to Mt Panasugan at Leyte State University. In each case, the
FCD map was visually correlated with the ground cover found at the site. On these sites, the
height of the forest cover, the presence of secondary vegetation layers and the amount of
sunlight penetrating the canopy were noted.
Results of Noosa Study Area Field Plot Measurements
Mean PDH was 34.0 m, 19.6 m, 8.2 m and 14.4 m for the rainforest, sheltered bloodwood,
exposed bloodwood and scribbly gum, respectively (Table 1). Mean stocking was 160 stems
per hectare (sph) for the rainforest and scribbly gum and 340 and 430 sph for the sheltered
bloodwood and exposed bloodwood. All trees and palms over 15 cm diameter were
measured. The lower stocking of the rainforest and scribbly gum was a consequence of
fewer, larger trees in these plots, compared with a higher number of smaller diameter trees
in the bloodwood plots. Also, the exposed bloodwood forest comprises some trees which
consist of multiple stems growing from one lignotuber and these were counted as separate
trees. Mean basal area was 17.3 m2/ha for the rainforest, 17.2 m2/ha for the sheltered
bloodwood, 12.9 m2/ha for the exposed bloodwood and 10.3 m2/ha for the scribbly gum.
Mean FCD was 78, 72, 45 and 43 for the rainforest, sheltered bloodwood, exposed
bloodwood and scribbly gum, respectively (Table 1).
Table 1. Mean stand height, stocking, basal area and FCD for five plots each, in four forest
types at Noosa, south-east Queensland
Forest type
Rainforest
Sheltered
bloodwood
Exposed
bloodwood
Scribbly gum

Stand height
(m)
34.0
19.6

Stocking
160
340

Basal area
(m2/ha)
17.3
17.2

FCD
78
72

8.2

430

12.9

45

14.4

160

10.3

43

A strong non-linear relationship (R2 = 0.86), best described by a power function, was
observed between stand height and FCD for the 15 field plots in forest with a closed canopy
(Figure 2).
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Figure 2. Relationship between stand height and FCD for 15 field plots in native forest of
closed canopy but variable heighta
a

Five field plots are also shown in scribbly gum forest where the canopy is broken and more of the
ground is exposed to sunlight.

Correlation of FCD with Vegetation in the Leyte Study Area
A qualitative description of the vegetation and an approximate FCD for the ground-truthed
areas is presented in Table 2. The broad classification of the island is as expected, zero or
very low FCD on the coastal plains with increasing FCD on the hills. However, pixel
contamination is a major problem in calculating the reflectance signature of small forest plots
and consequently the FCD of some of these small forested areas have probably been
reduced by the influence of pixels of rice paddy or grassland which have a low FCD. In
addition, some of the native forest areas are steep and sheltered and the Mapper has
classified these as shadow and these are not calculated as having a FCD.
Table 2. Approximate FCD for several types of vegetation in Leyte
Site
description

Vegetation type

Stand height

Presence of
secondary layers

FCD

Rice paddy

Wet green grass

Not applicable

None

0

6 m approx

Grass

Typically 0-20

Banana
plantation and
coconut
plantation

Broadleaf
plantation and
grass

Small forest
plot amongst
paddy field

Forest
plantation

Variable
approx 15 m

Sometimes
dense
secondary
layer

Typically < 50

Casuarina
plantation

Forest
plantation

Approx 25 m

Grass

Approx 55

Native forest

Rainforest

>30 m

Multilayered

Variable 40-90
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DISCUSSION AND CONCLUSION
The high correlation of FCD with stand height at Noosa Heads indicates that the Mapper
discriminates between forest types over a wide range of heights as long as canopy closure is
maintained. The Mapper was originally developed as a tool to assess the regrowth of a
forest canopy in logged-over tropical forest (Rikimaru et al. 1999). The low FCD of the
scribbly gum plots is consistent with this aim, because the scribbly gum forest is structurally
similar to a logged forest in which understorey species have started to regrow but in which
the canopy is not fully established.
Foresters wishing to use FCD as an index of forest productivity would prefer a growth curve
with greater variation of FCD with PDH than that found in the field plots of this investigation.
This may be explained by the inconsistent relationship of band 4 (near infra-red) reflectance
with stand height in these images. Visual inspection of bands 1 to 5 in the original images of
the Noosa area reveals a consistent negative relationship between stand height and
reflectance for bands 1, 2, 3 and 5. However, the original image of band 4 shows no
consistent relationship of digital reflectance with stand height for the Noosa image.
Near infra-red wavelengths are strongly reflected by vegetation. Danson and Plummer
(1995) found a strong negative relationship between near infra-red reflectance and stand
parameters, but suggested that this could be caused by crown structural differences. Near
infra-red reflectance has also been found to show little variation or inconsistent variation
under conditions of variable crown closure and the associated ratio of understorey to
overstorey (Curran et al. 1992, Baynes and Dunn 1997). This would appear to be the case in
this investigation because band 4 reflectance is typically less in the rainforest than in the
bloodwood forest and the sheltered bloodwood. FCD is consequently reduced for the
rainforest compared to the other vegetation types. This suggests that it may be worthwhile to
inspect the raw images before inputting them into the Mapper. It also suggests that
preliminary knowledge of the land covers likely to be encountered would be most useful, as
well as post assessment ground-truthing.
In the Leyte image, band 4 showed a negative relationship with vegetation height, opposite
to the Noosa image. This did not affect the calculation of FCD. However, the slopes of Mt
Panasugan are very broken and this may affect the calculation of FCD through varying
degrees of scene shadow. Also, from observation, coconut plantations on the coastal strip
are likely to have underplantings of vegetables and other palms, while the more remote
coconut plantations have little understorey. In these tropical areas, the Mapper would appear
to be a useful aid for analysing deforestation or conversion from native forest to coconut or
banana plantation but as with the Noosa image, intensive ground-truthing is still required.
Although the Mapper classifies vegetation in the same way over any spatial scale, changes
in vegetation architecture may lead to misclassification over a range of vegetational types.
This suggests that if a high degree of accuracy is required, as would be envisaged with time
series comparisons, then the Mapper should be used over a spatial scale in which the
vegetation architecture shows consistent variation.
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APPROPRIATE SURVEYING METHODS IN THE
PHILIPPINES - CAN MODERN GPS UNITS
HELP?
Melissa Gordon and Jack S. Baynes
An investigation was undertaken to test the effectiveness of two different procedures for
recording boundary surveys of tree farms. The accuracy of a Garmin 76 Global Positioning
System (GPS) unit and a compass and chain was checked under the same conditions. Tree
canopies interfered with the ability of the satellite signal to reach the GPS and therefore the
GPS survey was less accurate than the compass and chain survey. Where a high degree of
accuracy is required, a compass and chain survey is a more effective and a less costly
means of surveying land underneath a tree canopy, providing that operator accuracy of the
compass and chain survey is sufficiently high. For a large number of surveys and thus large
amounts of data, it is better to use the Garmin 76 (GPS) than the compass and chain survey,
as it is more convenient and time efficient, but the operator must be willing to accept the
inaccuracies, especially under a dense canopy.

INTRODUCTION
One of the activities of the Australian Centre for International Agricultural Research (ACIAR),
project ASEM/2003/052, Improving Financial Returns to Smallholder Tree Farmers in the
Philippines in Leyte Province, is to gather data in timber stands. This involves recording
boundaries of the timber stands throughout the Island of Leyte. The most cost efficient and
convenient way to conduct a boundary survey of trees would depend upon factors such as
project resources, spatial extent of the tree farms being surveyed and accuracy required.
This article investigates the possibility of reducing the cost and time needed for a boundary
survey by comparing the accuracy and cost of a modern global positioning system (GPS)
unit with that of a compass and chain survey.
A GPS is a hand held instrument, which records coordinates on the earth’s surface by
receiving signals from satellites orbiting the earth. An uninterrupted line to any satellites will
send signals to the GPS unit. A route can be created by holding the GPS in reception of
satellites. A GPS is one of the most widely used navigational and positioning device, but
positional accuracy of any GPS receiver is affected by a number of factors (Li et al. 2005).
These factors include canopy cover, cloud cover and the type of GPS receiver. GPS units
can cost about US$100 to provide basic functions and about US$400 for more utility (Theiss
et al. 2005). Greater accuracy can vary depending upon the type of GPS unit and is usually
directly correlated with higher cost. The accuracy of using a GPS for a boundary survey
could be improved, by using more expensive GPS receivers, where some are known to
reach an accuracy of 2 cm (Theiss et al. 2005).
GPS is said to be technology that will push more companies into higher productivity,
especially since the price continues to lower and new ways to use the product are being
revealed (Theiss et al. 2005). For the purpose of surveying, the use of GPS is convenient for
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storing information on elevation, distances between locations and bearings. Additionally, a
GPS can allow a user to accurately determine the topography of terrain (Theiss et al. 2005).
For compass and chain surveys, distances and bearings can be recorded, but surveying
equipment is needed to determine the topography. The information recorded in a GPS unit
can be incorporated into a Geographic Information System (GIS) by downloading the data
from the GPS to the computer. The GPS to GIS loading process is being increasingly
developed, as the popularity of GPS as a data source for GIS has increased over the years
(Kevany 1994). Additionally, for handling and storing large amounts of GPS data the
application of GIS is said often to be essential (Neményi et al. 2003).

RESEARCH METHOD
The two different survey methods involved measuring a boundary of area to mimic that of a
standard tree farm in Leyte, the Philippines. A boundary survey involves a perimeter to be
derived around the area being surveyed. In the case of the ACIAR project activities, the
areas being surveyed are tree farms. Thus, the experiment was conducted to survey areas
similar to that of tree farms in Leyte. In surveys the start and end points of the survey should
match to make a closed area survey. Closure error13was measured to check for accuracy.
A Garmin 76 (GPS) was used to survey the boundary of an area of approximately 1 ha,
which was considered to be typical of a small tree farm in Leyte. Only part of the boundary
was under a clear view of the sky. The GPS survey was replicated three times over the
same area. The measurement of the end position coordinate, which was not covered by tree
canopy, was measured 12 times with the GPS during one of the replicates. The standard
deviation of the 12 end position coordinates was calculated.
The chain and compass survey used a chainman® distance measuring device, which is
relatively inexpensive. This device is fastened to the operator’s belt and measures the
distance the operator walks by unwinding a cotton thread which passes over a calibrated
wheel. The chain and compass survey was undertaken over a 1 ha area under a similar
environment of the GPS survey. Like the GPS survey, the compass and chain survey was
replicated three times over the same area, as operator accuracy was an important
consideration. A prismatic compass was used to measure bearings and the closing error of
the survey was recorded. For the compass and chain as well as GPS surveys, a paper map
was made to document the perimeter and calculate the closing error of the replicated
surveys.
For the GPS survey, software was used to download the information onto the computer and
a track could be displayed using GIS software. The data could also be used without the
assistance of GIS software, by typing the waypoint data into Microsoft Excel and creating a
map of the area. For the compass and chain survey the data could be added to the
computer, but the recording of the information in the field would take a longer time, since the
information such as distances and bearing have to be recorded onto paper whilst conducting
the survey. Information gathered from a compass and chain survey could also be easily
transferred onto the computer to present a map, but there is co-ordinate data lacking, which
limits the potential usefulness of compass and chain surveys for large amounts of data,
covering a large spatial area. Using waypoints (co-ordinates recorded by the GPS) allows
1

Closing error is the error (in distance between two points), which occurs when the start and end
points of a closed survey are in different locations. Closing error gives an indication of the accuracy
of the boundary survey.
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the information to be mapped and areas can be calculated using GIS software or Microsoft
Excel.

COMPARISON OF ACCURACY
Dense canopy decreased the accuracy of the GPS and resulted in a different path being
recorded for each of the three replicates of the GPS survey. The inaccuracy of the GPS led
to poorer precision of the perimeter calculation24. Figure 1 reports the results of the GPS
boundary survey under the canopy. The accuracy of the compass and chain survey
depended upon the operator. The accuracy of the compass and chain survey was better
than the GPS survey. The canopy did not encumber the accuracy of the compass and chain
survey and the closing error was approximately one metre. However, if operator error is not
kept minimal the compass and chain survey can be less precise and less accurate. The GPS
had less operator error, but it was affected by canopy and cloud cover. The standard
deviation of the fixed-point coordinates was 7.9 m for the easting and 6.8 m for the northing,
which is within manufacturer’s specifications (GARMIN International 2001).

CONCLUDING COMMENTS
Tree cover affected the results of the GPS survey. A dense canopy led to greater
interference with the satellite signal and thus less accuracy of the GPS. The GPS is useful
for recording the positions of roads but is not suitable where an accurate survey is required.
The compass and chain survey was found to be more accurate (when operator error is
minimal), with a closure error of approximately one metre over about 1 ha. Compass and
chain surveys would be a low-cost option for farmers to undertake a boundary survey
themselves; with relative accuracy (providing operator error is minimal).
The use of the GPS for a large number of surveys is a more time efficient and covenant way
of recording the boundaries of tree farms. Whilst also considering the capital investment of a
GPS receiver and the possible investment of GIS software, a GPS is more suitable to use for
a large number of surveys covering a large spatial area, if the operator is prepared to accept
the errors in calculating co-ordinates derived from a unit such as a Garmin 76 (GPS). In view
of the time it takes to record data and the potential usefulness for mapping areas in a GIS
system, the use of the Garmin 76 (GPS) for boundary surveys of tree farms on Leyte Island
is more suitable than the compass and chain survey.

2

Accuracy is different to precision, where accuracy is referring to a correct point; precision refers to
the proximity of a number of points to one another (Levine et al. 1998). Greater accuracy of the
survey helps achieve precision among the replicates.
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buildings
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canopy cover

Start and end point

Metres

Figure 1. Diagram of the three replications of the perimeter recorded by the GPS
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THE POTENTIAL ROLE OF NURSERIES IN
IMPROVING ACCESS TO HIGH QUALITY
PLANTING STOCK AND PROMOTING
APPROPRIATE SILVICULTURAL SYSTEMS TO
IMPROVE THE PRODUCTIVITY OF
SMALLHOLDER TREE FARMS IN LEYTE, THE
PHILIPPINES
Nestor O. Gregorio, John L. Herbohn and Steve R. Harrison
Constraints on availability of high-quality planting stock, improper matching of the species to
the planting site and low level of silviculture hamper the success of smallholder tree
plantings in Leyte. In spite of the available technologies in nursery and plantation
management, smallholders still lack the necessary technical skills. This suggests that
insufficient efforts are exerted by concerned agencies in extending the knowledge to the
level of smallholders and it is indeed imperative to design means by which this pool of
information can be disseminated. Inasmuch as most tree planting activities involve the
establishment of nurseries, use of the nursery sector as a focal point of extension warrants
investigation. Potential intervention measures including establishment of model smallholder
nurseries to showcase the nursery cultural practices, creating a farmer-based seed
distribution network to facilitate the distribution of germplasm and widen the species base,
and accrediting the nurseries to improve sales, are suggested. These measures are
designed to solve the previously identified problems ultimately promoting a wider adoption of
smallholder forestry in the province and eventually in other regions of the country.

INTRODUCTION
Small-scale forestry (community-managed or individually-owned) has emerged as an
important activity in the Philippines over the last decade (Harrison et al. 2001a, Aggangan,
2001). Private small-scale plantings for multiple objectives (e.g. for timber production,
fuelwood, food, fodder, windbreaks, soil stabilisation and property demarcation) and with
multiple designs (pure stand, mixed with agricultural crops, planted in blocks or scattered
along homesteads, roadsides, streambanks and canals) are sporadically established and
reflect the major paradigm shift of forest management by the forestry department
(Mangaoang 2002). Dart et al. (2001) argued, however, that the majority of these
smallholder plantings have limited success due to lack of integrated package of tree
management practices. Harrison et al. (2001b) stated that the standard of silviculture in
smallholder farm forestry in the Philippines is low. Planting materials are generally of low
quality and species planted are not matched with the ecological conditions of the planting
site (Lapis et al. 2001, Herbohn et al. 2001). Gregorio et al. (2004) revealed that nursery
operators’ lack of knowledge on appropriate nursery cultural practices and their limited
access to sources of high-quality germplasm have led to the production of low-quality
planting stock in most tree nurseries in Leyte. Moreover, lack of information on site and
species combination and narrow species base have resulted in the planting of most species
in unsuitable sites resulting in poor growth performance of planted trees.
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Silviculture is the manipulation of forest growth through careful design and management
(Reid and Stephen 2001). Essentially, it embraces a wide assortment of treatments to
include not only those management systems conducted when the seedlings are already
planted but also those practices that are carried out while the seedlings are raised in the
nursery. Substantial information regarding silviculture has long been available. Textbooks
discussing the principles in nursery and plantation management and various publications
including symposia proceedings, journals and technology transfer brochures reporting the
results of nursery and silviculture-related research activities and experiences are widely
published. Nonetheless, smallholders in the Philippines rarely have access to forestry offices
or academic and research institution libraries where these references are kept. Further,
insufficient effort has been made by relevant agencies to extend the available information to
reach the level of smallholders. Consequently, there is a need to look for ways to convey the
information to the smallholders and one of the potential means is by using the forest nursery
as the focal point of extension.
Seedling production is an integral part in most tree growing programs. Nurseries are
established in order to produce seedlings, and are often a major part of most community
forestry projects (Shanks and Carter 1994). Extending silvicultural advice from the nursery
level is important for three reasons: (1) Qualities of seedlings as they are raised in the
nursery largely influence their subsequent growth. Hence, it is necessary that silvicultural
interventions be provided as early as possible while the seedlings are in the nursery. (2)
Smallholders frequently visit nurseries prior to any tree planting activity to obtain planting
materials. In fact, most nurseries and particularly those established by community
organisations serve as multipurpose centres in which community organisation members
convene or training by extension agents is conducted. Nurseries therefore could be used in
extending silvicultural advice to a wider population before tree planting activity commences.
(3) A nursery could showcase silvicutural technologies that smallholders could later adopt
and apply in their respective seedling production and tree management ventures.
Key Findings of the Survey on the Nursery Sector in Leyte Province
A survey was conducted in the nursery sector of Leyte province to investigate the causes of
earlier-identified constraints of limited planting stock, use of low-quality planting materials
and site-species incompatibility common in smallholder tree planting efforts. A total of 74
nursery operators from 24 municipalities were identified and interviewed. Of the total number
of respondents, 37 were individual operators, 22 operated communal nurseries and 15 were
in charge of nurseries established by government agencies, particularly the Department
Environment and Natural Resources (DENR), Department of Agriculture (DA), the Philippine
National Oil Company (PNOC) and Leyte State University (LSU). This section presents the
salient findings of the survey, which provides benchmark information for designing potential
alternative measures to solve the impediments to availability of planting stock and proper
matching of the species to the planting site.
Species selection and preference
The availability of germplasm is the bottleneck in species selection. Although the growth
performance and timber quality of the species are major considerations, germplasm
availability is the key-determining factor why a particular species is raised in the nursery
(Table 1). The table also shows that, aside from germplasm availability, individual operators
place great emphasis on the end use of the species in deciding which species to raise. This
indicates that farmers have preferences and select the species of trees that they want to
raise such that, if given a wider option of available germplasm, it is likely that they will
choose those species that fit with their interest and planting objectives. Being project
initiated, species selection in communal nurseries is largely influenced by the
recommendations, demand and the species supplied by supporting agencies. Least
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emphasis was given to salability of timber of the species which suggests that farmers do not
have a primary focus on selling the timbers from planted trees or, if they are planning to sell
the timbers, they lack information on the market potential of the available species.
Table 1. Basis on deciding the species to raise
Basis for choice
Availability of germplasm
Demand of planting stocks
End use of the tree
Growth quality of the species
Suitability to the planting site
Identified by the supporting agency
Salability of timber

Number of times mentioned
Individual
Communal
Government
27
11
14
13
8
9
19
2
4
14
5
5
7
2
7
1
1

Total
52
30
25
24
9
8
1

Few of the nurseries have raised fruit trees, the majority of planting stocks raised being
timber species. Although nursery operators are interested in fruit trees, the absence of
germplasm and lack of knowledge on vegetative propagation techniques prevents them from
raising the planting stock. The germplasm used in producing seedlings of fruit trees
generally comes from consumed fruits that are sold in the market and from surrounding
trees. Only one operator has taken germplasm of fruit trees from a certified source.
The three exotic species of Swietenia macrophylla, Gmelina arborea and Acacia mangium
are the most commonly raised species in all nurseries groups (Table 2). These species were
first introduced during the nationwide government-initiated reforestation projects, and are
now commonly found planted on tree farms, along roads, in school grounds and municipal
parks, and around homesteads, giving the operators easy access in germplasm collection.
This shows that tree farmers will likely domesticate and multiply the germplasm of a
particular species once it is introduced in the area, especially if the government promotes the
species. Indigenous species including Pterocarpus indicus, Shorea contorta and Vitex
parviflora are also commonly raised because of their premium wood quality and the high
demand for planting stock.
Table 2. Most commonly raised species by nursery type
Scientific name1

Common
name

Family name

Swietenia
macrophylla)
Acacia mangium
Gmelina arborea
Pterocarpus indicus
Shorea contorta

Mahogany

Meliaceae

Mangium
Gmelina
Narra
White
lauan
Bagras

Leguminosae
Verbenaceae
Leguminosae
Dipterocarpaceae

37.8
78.4
24.3
8.1

50.0
31.8
45.6
40.9

87.8
86.7
73.3
20.0

Myrtaceae

13.5

18.2

20.0

Molave

Verbenaceae

10.8

22.7

13.3

Eucalyptus
deglupta
Vitex parviflora

Fraction of nurseries growing the
species (%)
Individual Communal Government
67.6
72.3
100.0

However, these species were also identified as among the species desired by the operators
(Table 3). The term ‘desired’ refers to species preferred by the operators but not raised
because of various constraints, particularly the unavailability of germplasm and lack of
1 Sourced from Rojo, A. (1999)

271

Assessment of the Smallholder Nursery Production System in Leyte

technical knowledge on propagation. Most of the desired species are indigenous, an
indication that many nursery operators are interested in raising native species but that the
production of planting stock is hampered primarily by constraints on sources and availability
of germplasm. Among the desired species, bagras ranks first followed by white lauan.
Although mahogany has been widely grown, the difficulty in germinating seeds of this
species and short seed viability constrained several nursery operators.
Table 3. Species most desired by the small-scale nursery operators and main reasons for
not raising
Species
Bagras (Eucalyptus deglupta)
White Lauan (Shorea contorta)
Mahogany (Swietenia macrophylla)
Molave (Vitex parviflora)
Narra (Pterocarpus indicus)
Bagalunga (Melia dubia)
Fruit trees

Reason for not raising
Unavailability of germplasm, difficulty in
germinating seeds, high cost of seeds
Unavailability of germplasm, lack of information
on how to raise
Unavailability of germplasm, difficulty in
germinating seeds, short viability of seeds
Unavailability of germplasm, difficulty in
germinating seeds, takes a long time to germinate
Unavailability of germplasm
Unavailability of germplasm, difficulty in
germinating seeds
Unavailability of planting materials, high cost of
planting materials, lack of knowledge on
vegetative propagation

When asked about their attitudes towards various reforestation species, the smallholders
placed the highest preference on mahogany followed by dipterocarps and narra (Table 4).
The high preference on mahogany is attributed to its fast growth and high wood quality.
Dipterocarp species and narra are favoured because of their superior wood quality for
structural and furniture purposes, respectively. Gmelina is not highly preferred but is
commonly raised because of abundant seeds and wildlings. In fact, several farmers have
developed apathy to this species because of the notions that it can rapidly deplete soil
fertility, is toxic to livestock, and decreases water yield subsequently drying up rivers and
streams. Eucalypts were identified as the most wanted species as shown in Table 3, but
surprisingly in Table 4 they appear to be not highly preferred. Many farmers are interested in
raising eucalypts but because of difficulty in seedling production, high cost of seeds and
limited source of germplasm, they do not place high preference on this species. Less
preference in this case does not mean that the smallholders do not want to plant eucalypts.
They are very keen but because of low possibility of obtaining the planting stock due to the
above-indicated constraints, they rated the species as less preferred. Teak has superior
wood quality, but most of the farmers are unfamiliar with this species therefore ranking it as
least preferred among the identified species.
The survey findings suggest that a farmer’s preference for tree species is primarily based on
two characteristics – wood quality and growth rate. These properties must go together in a
species to make it attractive to smallholders. Mahogany is a highly preferred species
because it possesses both characteristics. However, falcata, though fast growing is not
favoured because of its inferior wood quality as structural material. Emtage (2004) found that
farmers in Leyte are planting trees primarily for on-farm use of timber for construction, thus
species selection is mostly attuned to this objective.
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Table 4. Attitudes of the smallholder nursery operators towards various reforestation species
promoted by the government
Species

Mahogany
Dipterocarps
Narra
Mangium
Gmelina
Eucalyptus
Falcata
Teak

Species preference (1-least prefer; 2-slightly prefer; 3-quite prefer;
4-moderately prefer; 5-highly prefer)
Individually owned nurseries
Communal nurseries
Mean
Mode
Mean
Mode
4.24
5
4.32
5
3.54
5
3.91
5
3.59
5
3.64
5
3.57
5
2.77
1
3.08
3
2.22
1
3.11
1
2.00
1
1.97
1
1.59
1
1.27
1
1.00
1

Germplasm type and collection method
The operators mainly use two types of germplasm: seeds and wildlings. While the majority of
them prefer seeds, wildlings are commonly used because they are more available and
easier to collect compared to seeds. Many timber species are fine-seeded making seed
collection from the ground difficult. There is a lack of information on the phenology of various
trees, particularly on indigenous species. As a result, operators are usually unable to judge
the optimal time to collect seeds while these are still attached to the mother trees or when
these have not fallen, germinated and anchored on the ground. A further reason for growing
wildlings, especially for those who are selling seedlings, is the cost-effectiveness advantage
due to a shorter management period in the nursery. While the use of wildlings offers these
advantages, experience of the operators revealed that the use of this type of germplasm
usually results to high mortality of potted seedlings and production of planting stock with
deformed root systems.
It was noted that collection of germplasm does not follow the standard procedure to ensure
high quality. Operators ignored the quality of mother trees during the collection process.
About 64.5% and 69.2% of individual and communal nursery operators respectively, did not
consider the appearance of mother trees. Although nearly all (88.6%) of the operators know
the benefit of collecting germplasm from phenotypically superior trees, most of them do not
take serious concern on this aspect. It was pointed out that the scarcity of mother trees and
limited availability of germplasm compel them to merely collect whatever is available. This
could be true particularly for native species in which the supply of germplasm is often limited.
However, even if there is abundant supply of germplasm as in the case of most exotics, still
the physical trait of the mother tree is not paid much attention. This is a crucial aspect in tree
farming considering that the physical, physiological and genetic qualities of mother trees
have direct impact on subsequent growth of planted seedlings. Mulawarman et al. (2003)
stated that germplasm that is taken from healthy, mature and straight-stemmed trees would
likely exhibit superior growth compared to that taken from defective trees. It is further known
that the nursery operators mostly collected germplasm from few trees and the distance
between the mother trees is not considered. This practice is likely to result in collection of
seedlots with narrow genetic base. Dawson and Were (1997) pointed out that seeds should
be collected from a minimum of 30 trees that are at least 50 m apart to ensure broad genetic
base. Koffa and Rosethco (1997) argued that it is important for smallholders to collect
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germplasm from a broad genetic base to prevent possible genetic erosion of the population
of trees on the farm that will serve as future sources of germplasm.
Sources of germplasm
The quality of germplasm is largely associated with the selection of germplasm sources.
Seed orchard and seed production areas offer the highest quality, but unfortunately
smallholders do not have access to these. For most forest tree seedling production,
germplasm is collected from unselected sources such as from planted or naturally growing
trees on the farm, trees along the road, those on the school grounds, private or government
tree plantations and sometimes the natural forest. These trees were not established for seed
production purposes and cannot be guaranteed to produce germplasm with high physical,
physiological and genetic quality. In a few cases, operators were able to receive certified
seeds from supporting agencies basically as part of a research project. Some operators
have also obtained germplasm from friends, neighbours, relatives, other nurseries and local
seed dealers.
Technical skills in planting stock production
In general, the operators possess the basic skills needed to raise the seedlings. Most of the
individual operators have learned these skills through trial and error while the majority of the
group operators have gained the knowledge from attending formal training sessions.
Nevertheless, it is apparent that the experience of the operators is limited and there is still a
dearth of knowledge on proper seedling production techniques. It was observed that planting
stock produced in the nurseries is not of high quality. Three sample seedlings for each
species that were available during the nursery visit were taken for destructive sampling to
assess the seedling quality using three parameters – root-shoot ratio, sturdiness quotient
and root morphology – as defined by Jaenicke (1999). Among the 20 species taken for
destructive sampling from all nurseries, only two had desirable sturdiness quotient values of
less than six. This indicates that most of the seedlings raised were basically lanky, etiolated
or not robust. With regards to root-shoot ratio, all of the seedlings tested had values of less
than one, which means that shoot biomass is too high compared to root biomass2. These
findings indicate that the seedlings raised both in small-scale and government nurseries are
of sub-optimal quality and unlikely to withstand the adverse ecological conditions in most
planting sites.
The seedling sales and demand situation
The nursery survey revealed that about 54% of the individual nurseries sell seedlings while
only 13.6% of the communal nurseries accept seedling orders. This implies that individual
nurseries are more commercial in nature, hence their operation is largely determined by the
demand situation for planting stock. No clear information on seedling sales was obtained
because the majority of the operators do not maintain records of their sales. Nevertheless, it
was emphasised that low sales have caused most of the commercial nurseries to cease their
operation. Low sales could be attributed to two factors, namely the incorrect choice of the
species and the lack of public information about what seedlings they can supply or lack of
advertising. Notably, most of the nursery operators, especially in the individual nurseries,
choose species for which to raise seedlings not only because the species is in demand but
also due to the direct availability of germplasm. In fact, there is little if any demand by
landholders for some of the seedling species being grown. In addition, there is a lack of
advertising about the existence of the nurseries and the types of species raised. The DENR
holds no record of the nursery operators, thus the existence of most nurseries and the
species that they can offer is unknown to many buyers.
2

Jaenicke (1999) argued that a physically high quality seedling should have a root-shoot ratio
between one and two and sturdiness quotient value of less than six
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Knowledge and awareness on site-species matching information
Most small-scale nursery operators have no knowledge of site-species matching. About
77.3% of communal nursery managers admitted that they lack information on proper site and
species combinations. Conversely, 62.2% of individual nursery operators claimed that they
have some information on this aspect, although their knowledge is largely based on
observations of the growth performance of planted and naturally growing trees. Few of them
have attended formal training or received formal advice about this subject. Contrary to
expectations, several managers of government nurseries were also found to be uninformed
about appropriate site and species matching. Even managers in DENR nurseries who are
mostly foresters admitted their lack of knowledge on this subject. The level of site-species
matching knowledge was even lower in other government nurseries including those
managed by the DA. Most of the managers in these nurseries are agriculturists, and
therefore have limited knowledge about forest trees.
Suggested Potential Alternative Measures
The survey has revealed that constraints on low quality planting stock, unavailability of
planting materials of a wide variety of species and improper matching of the species to
planting sites are largely created by technical and extension factors interacting with the
socio-economic status of the smallholders. Nursery operators lack the necessary technical
skills in nursery management and proper site-species combination. Difficulties in germinating
seeds and management of seedlings of various species constrained most nursery operators.
Concerned agencies have the technologies but less effort is exerted to bring the information
to the level of smallholders. Selection of species to propagate is primarily based on the
availability of germplasm, which is usually collected from unselected sources. The
importance of using high-quality germplasm is commonly appreciated, but nursery operators
pay less consideration to this aspect. Low sales hamper the sustainability of nursery
operation and high-cost of germplasm prevents the smallholders from raising their preferred
species. The nurseries are not accredited by concerned agencies so that interested buyers
mostly do not have information regarding their existence.
A number of intervention schemes could potentially be used to solve the previously identified
problems, improving the quality of planting stock available to the smallholders, widening the
option of smallholders on what species to raise, and promoting better selection of species to
match the ecological conditions of the planting site.
Setting up smallholder-based model nurseries
In conjunction with the research that is being undertaken by the primary author, model
nurseries managed by people’s organisations will be established at four communities in
Leyte. The communities will be selected purposively to approximately represent the entire
province. Preferably, these organisations should have an existing nursery in order to avoid
the cost of nursery construction. Further, they should be actively involved in tree planting
and have established close linkage with ACIAR Smallholder Forestry project or any LSUbased projects such as those of World Agroforestry Center. This is important in order to save
time and resources in establishing rapport with local people. Seedlings will be raised in these
nurseries. Species will be selected based on the demand of the smallholders and
appropriateness to the ecological conditions of the area. Farmers will be taught about lowcost but sound nursery cultural practices. The model nurseries will not raise vast quantities
of seedlings; rather, they are to be used to demonstrate the techniques required to ensure
the production of high-quality planting stock particularly germplasm collection and
propagation. This should also disseminate information about the set of species that are
suitable in the area, produce difficult-to-grow species and demonstrate vegetative
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propagation of desired fruit trees. The seedlings raised could be used for establishing a
demonstration plot adjacent to the nursery showing the most suitable way of planting trees
either as a single crop or mixed with agricultural crops. Once trees have been established
and are growing, silvicultural practices including thinning, pruning, fertiliser application, and
control of pests and diseases, are to be demonstrated. The fruit trees planted could also be
used as a future source of planting materials for vegetative propagation.
Apart from the hands-on involvement of smallholders in seedling production and nursery
management, the nurseries will distribute manuals regarding nursery cultural practices and
site-species matching for quick and permanent reference of the smallholders. The extension
materials are to be written in the local vernacular so that they are easy for the smallholders
to understand.
Creating a seed distribution centre in partnership with the smallholders
The survey of the nursery sector of Leyte revealed that smallholders have limited information
on germplasm sources and that there is no free flow of propagation stock. Germplasm for
some species was found abundant in one location but scarce in other areas. In view of this,
a farmer-based seed collection and distribution system will be established. Farmers from
selected communities will collect seeds of identified species. It is envisaged that farmers
would be equipped with the necessary information and skills in proper germplasm collection
through their hands-on participation in running the model nurseries. The ACIAR Smallholder
Forestry Project will purchase the seeds from the farmers. These will be processed, packed
together with propagation instructions and distributed to farmers for their own seedling
production. The project will also procure seeds of highly demanded but expensive species
from certified sources to link the smallholders with the pathway where high-quality
germplasm operates. The packed seeds will also reflect information printed on the packet
about the appropriate planting sites for such species. This will determine whether farmers
will be able to produce seedlings given the propagation instructions and whether they will
plant the seedlings in accordance with their site requirements. In addition, this will establish
whether the farmers will choose the species suited to their farms if they are given a wider
option of available species. The species of germplasm taken by the smallholders will be
recorded and visits will be done to planting sites to assess whether the smallholder has
chosen and planted the species suited for the area as indicated on the seed packs.
To improve the access of smallholders on germplasm, the seed distribution centre will
develop a database of germplasm sources. The location of mother trees, seed stands and
seed production areas of various species will be important inputs of the database. Further,
the database will indicate the time when the seeds or wildlings will be available and ready for
collection. Extension materials such as brochures or flyers pertaining to the information
stored in the database will be developed and disseminated to the farmers.
Accreditation of the nurseries to improve market access
The existence of most nurseries is unknown to many landholders. Most landholders are
unaware of even the nurseries located closest to them. Concerned agencies including the
forestry department, do not hold a list of the nursery operators and the species that they
produce. This could be one of the causes for low sales experienced in most nurseries that
prompted a considerable number of them to cease their operation. Informing the buyers
about the presence of the nurseries might improve the current sales situation and ultimately
promote the sustainability of nursery operation.
The seed distribution centre will assist in advertising the nurseries (e.g. through radio or
through direct contact with prospective buyers). It will accredit the operating nurseries in the
province and will construct a database storing information such as the location of nurseries,
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name of operators, species currently raised or that could be raised and corresponding
seedling prices. Printed materials concerning the information in the database will be
disseminated directly to prospective buyers.

CONCLUDING COMMENTS
The nursery sector has great potential for providing extension services to landholders,
particularly in providing access to high quality planting stock of a wide variety of species and
information on proper site and species combination. Nursery establishment is feasible for
smallholders and planting materials used in smallholder forestry systems are largely sourced
from smallholder nurseries. However, with limited inputs both on financial and technical
aspects, a package of support systems, as discussed above, is needed for the sustainability
of these nurseries and to harness their potential for promoting the success of smallholder
forestry in Leyte Province. With improved technical skills, nursery operators will eventually
become valuable extension agents for disseminating knowledge on effective nursery
management and matching of the species to the planting site. Further, improving access to
high-quality germplasm and income derived from seedling production will help sustain the
operation of smallholder nurseries, and continuously provide support services to a wider
small-scale tree farmer community. This support includes the provision of seedling
production and tree planting advice, and a timely and sufficient quantity of high quality
planting stock of various species.
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GERMPLASM ACCESS AND PLANTING STOCK
QUALITY IN SMALLHOLDER FOREST
NURSERIES IN LEYTE, THE PHILIPPINES
Nestor O. Gregorio, John L. Herbohn and Steve R. Harrison
This paper presents the results of a study investigating the germplasm access and quality of
planting stocks in the smallholder nursery sector in the province of Leyte, the Philippines.
Data were gathered through personal interview and analysed using the SPSS program. A
total of 59 smallholder nursery operators and 15 government personnel involved in
managing government nurseries were interviewed. Government nurseries were established
primarily to provide planting stocks to smallholder tree farmers; however, the farmers either
individually or in groups are raising seedlings to meet their own planting stock requirement.
The type of species produced is largely determined by species availability. There is no free
flow of information on germplasm sources resulting in inefficient distribution and utilisation of
available species. This has resulted in the wide production of a few common exotics. Less
emphasis is given on the use of genetically superior germplasm due to lack of information on
a good-practice germplasm collection protocol and limited access to certified sources. The
germplasm pathway in smallholder nursery system operates with a very weak link to
agencies dealing with high quality planting materials. High quality germplasm enters the
system but in a sporadic and uncontrolled way. Although smallholders possess the basic
knowledge of nursery seedling culture, the planting stocks raised are of low quality
suggesting the need to refine their skills in seedling production.

INTRODUCTION
The inability of industrial forestry to benefit the rural poor and address the continuous
destruction of the remaining patches of forestland has led the Philippine forestry sector to
shift the management of forest resources. From the previous large-scale industrial forestry,
forest management programs and policies are currently placing more bias on small-scale
forestry. In this scheme, local people, either individually or in groups, are recognised as
active partners in planting and managing trees on either communal or privately-owned land
and who have chosen to devote labour, financial capital and time in growing trees (Harrison
et al. 2001).
Species selection plays an important role in the promotion of small-scale forestry. For
smallholder tree farmers, each tree corresponds to an investment hence they are selective in
the species to plant. Byron (2001) stated that smallholders prefer to plant a variety of
multipurpose tree species rather than an even-aged monocrop. The study of Herbohn et al.
(2001), however, revealed that unavailability of planting stock and use of low quality
germplasm1 impedes the effective promotion of small-sale forestry in the province of Leyte.
The decision of smallholder tree farmers about what species to raise is contained within a
narrow base of species that are directly available, and proper matching of the species to the
growth conditions afforded by the planting site is not given much attention. To facilitate the
adoption of small-scale forestry in the province, it is imperative to widen the species base
available to smallholder tree farmers and likewise improve the quality of germplasm and
1

Any plant part e.g. seed, cutting, scion, pollen used for regeneration (Jaenicke, 1999). In this paper,
this term also includes wildlings (naturally growing seedlings) used in producing a planting stock
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planting stock. This will provide the smallholders more options in choosing the best species
that will fit with their resources, needs and priorities. In view of this, a survey investigating
the access and pathway of germplasm and assessment of the quality of planting stock
produced in small-scale nurseries in the province was conducted. This survey aimed to
identify and understand the existing germplasm production and distribution mechanism
within the small-scale nursery system and at the same time investigate the technical skills of
the nursery operators in planting stock production. This information will serve as input in
formulating potential intervention schemes that will be used in improving the supply of high
quality planting stock of various species to the level of smallholder farmers.
In this paper, the germplasm access of small-scale nursery operators, diffusion pathways
and quality of planting stock are investigated. The importance of doing the research and the
methodology adopted in gathering and analysing the data are outlined. The various nursery
groups, species preferences and selection process, germplasm sources and collection
methods, and germplasm types and distribution flow are discussed. Key constraints are
highlighted and potential alternative measures are suggested.

RESEARCH METHOD
A survey in the nursery sector of the province of Leyte was conducted to collect the
necessary data for the study. Primary data were gathered through personal interviews and
focus group discussions with the respondents as well as direct observation of the nursery
set-up. Destructive sampling of seedlings to assess the seedling quality was also carried out.
Secondary data were taken from files and records of the nursery operators and from the
offices of relevant government agencies and non-government organisations.
Selection of Respondents
Survey respondents included the small-scale forest nursery operators. In this study, the term
‘small-scale nurseries’ refers to individually operated or communal nurseries that are
producing or have produced a volume of less than 50,000 seedlings in every nursery
production. It should be noted that the seedling production schedule in most nurseries is
irregular therefore no time frame can exactly be used to describe the production frequency
say, annually or bi-annually. The nursery survey was initially focused within four
municipalities in Leyte Province, namely Isabel, Babatngon, Matalom and Inopacan, all of
which are sites for Australian Centre for International Agricultural Research (ACIAR) project
ASEM 2000/088 – Redevelopment of Timber Industry Following Extensive Land Clearing.
The limited number of nursery operators in the proposed study sites, however, resulted in
the extension of the survey coverage to include another 20 municipalities within the
province. 2
The respondents were identified using the snowball selection approach starting from the
municipalities with continuing small-scale tree planting activities. This was done based on
the notion that a nursery will most likely be found in the area or where the people involved in
the activity have known somebody who is producing planting stocks. Information about the
presence of nursery operators within the municipality was gathered from key informants
including personnel from agencies – particularly the Department of Environment and Natural
Resources (DENR), Department of Agriculture (DA), Local Government Units (LGUs) – and
from local residents. More than half of the total number of municipalities comprising the
entire province were included in the study. None of the identified nurseries had exceeded the

2

Some details of the methodology adopted in this study is also presented in another paper of this
proceeding with the title ‘Small-scale Forestry Development: The Central Role of Nurseries’. These
papers form part of the same umbrella project

280

ACIAR Smallholder Forestry Project

production volume of 50,000 seedlings, thus all the nursery operators in every site were
interviewed.
Information about the existence of forest nurseries established by the government was also
collected and interviews of relevant staff were undertaken. This was done to collect
information about the seedling production and distribution scheme, pathway of germplasm
and planting stock and the quality of seedlings produced from government or central
nurseries.
Data Gathering
Personal interviews were carried out using a semi-structured questionnaire. In addition,
observation and assessment of the nursery set-up and seedling quality were conducted in all
nurseries. When available, three seedlings per species were used for destructive sampling
to measure seedling quality parameters, including sturdiness, basal diameter, total height,
root-shoot ratio and root morphology. Signs and symptoms associated with any disease
were recorded and a chemical analysis of the potting media was carried out. Further,
important secondary data about the nursery groups and information pertaining to the
programs of the government in support to small-scale forestry were extracted from files and
records.
Focus group discussions were conducted with all respondents after the nursery visits and
interviews. These were done not only to validate and confirm the data that were gathered
during interviews, but also to provide an avenue for nursery operators or managers and
personnel from concerned agencies to share their experiences, discuss their problems and
formulate possible solutions. Four sessions each lasting for 3-4 hours were held at
Inopacan, Villaba, Ormoc and Tacloban. These venues were chosen to provide reasonable
access for the respondents to attend the discussion. Each session was attended mostly by
the nursery operators from adjacent municipalities of each discussion site, with the presence
also of personnel from the DENR, DA and LGUs. Issues concerning the problems in running
the nursery, species availability and selection processes, germplasm pathways and
extension mechanisms, assistance given by supporting agencies and possible alternative
measures to improve the overall forest nursery industry in the province were discussed.
The data were organised using the SPSS statistical program. Descriptive statistics –
frequencies, percentages, means and cross tabulations among variables – allow a
comparison of the characteristics and performance of the nursery types identified in the
study.

RESULTS AND DISCUSSION
This section discusses the different nursery groups identified and included in the study,
objectives of nursery establishment and sources of inputs, species selection and preference,
germplasm used, sources and collection method, relevant skills of the operators in nursery
management, and quality of seedlings raised in the nurseries.
Nursery Types
Three nursery groups were identified in the study. These include the government managed
nursery and two groups of small-scale nurseries – individual and communal (Table 1). A total
of 74 nursery operators in 24 municipalities were identified and interviewed. There are more
individually operated nurseries compared with those managed by communities or peoples’
organisations (POs). A considerable number of individual farmers are raising planting stock
to meet their seedling requirements, indicating a high level of independence from the
government nurseries in sourcing planting materials.
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Table 1. Types and counts of nursery groups included in the survey
Nursery type
Individual
Communal
Government
Total

Frequency
37
22
15
74

Communal nursery
‘People or community organisation nurseries’ are established by a group of people in the
community primarily for the purpose of raising planting stock for communal planting and
distribution to members of the group (72.7%), and in some cases for sale to landholders
(18.2%) and free distribution to interested parties (9.1%). Usually, this is project-initiated and
the people are organised by a particular agency to act as partners in implementing a specific
forestry project, which may be a Community-Based Forest Management Project (CBFMP),
Community-Based Resource Management Project (CBRMP), Rainforestation Project or
other development project designed for sustainable management of the natural resources
and to improve the socio-economic status of the local people. The majority of this type of
nursery have access to some funds, and the seedling production schedule, quantity of
planting stock and species raised are decided by the organisation and supporting agency.
Nursery infrastructure is mostly established through the ‘alayon’ or self-help system of
organisation members but participating members are mostly paid for their labour in seedling
production and maintenance. A formal protocol exists for the sharing of future benefits from
community use and sale of seedlings and timbers. The nursery is often located centrally
within the community for easy access to all members. In some cases, this is situated close to
the communal planting site (which may be far from the barangay) for ease in transporting
seedlings during field planting. The nursery structure is semi-permanent to permanent in
nature and the volume of seedling production varies depending on the size of the project.
Government nurseries
These have been established by government agencies, primarily the DENR and DA. The
nurseries of the Philippine National Oil Company (PNOC) and Leyte State University (LSU)
are also included under this category, although they operate in somewhat different ways.
The DENR is the national government arm that is responsible for the management of the
country’s natural resources. Production of planting stocks of forest trees is one of the major
activities of this agency. From the regional to the community offices, there is an annual
budget allotted for the production of planting stock of forest trees. The DA on the other hand,
is the agency in charge of agricultural production-related matters of the country. This agency
is mainly producing germplasm and seedlings of agricultural crops and fruit trees but not of
timber species. Seedlings of forest trees are only raised in response to the demand of
landholders and is not an integral part of the annual operation of the agency.
Government nurseries are usually situated in a major city or town. Seedlings are produced
mainly for the purpose of free distribution to all interested parties. Experienced workers who
are paid either on a contract or regular salary basis usually carry out the seedling production
activities, and the volume of seedlings produced is normally higher than individual and
communal nurseries. With a well-established structure, this type of nursery is usually
permanent in nature.
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Nursery Origin and Sources of Inputs
The majority (89.2%) of individual nurseries were established through the operator’s own
initiative while all communal nurseries were project-initiated. Being independently operated,
only a small proportion (43.2%) of the individual nursery operators have received assistance
in running the nurseries. Conversely, being project-initiated, all communal nurseries have
received support from various agencies. Table 2 shows the various supporting agencies and
the nature of assistance extended to small-scale nurseries. Most of the support given was in
the forms of subsidised seeds or seedlings and technical advice on nursery management
and tree plantings. For communal nurseries, however, financial support was also extended
basically as part of the project implementation. It seems that for individual nursery operators,
membership of organisations is instrumental in having access to support from assisting
agencies, so much so that those who are members of a certain community or peoples’
organisation have gained support while non-members have not. However, cross tabulation
reveals that no significant relationship exists between these variables
Table 2. Assisting agencies, type of support received by smallholder nursery operators and
conditions for obtaining such support
Agency/
Organisation
DENR

DA/LGU/DOF3

LSU
FCI3

GTZ

ICRAF

PNOC

World Vision

3

Type of support extended for each nursery type
Conditions
Communal
As member of PO
All nursery inputs
with CBFM project
except labour
As a seedling
Technical advice,
production
training in nursery
contractor
management
Free seeds/seedlings
None
All nursery inputs
Free polybags
Training in nursery
Technical advice on
management,
nursery management
Technical advice on
and tree planting
tree planting
Free seeds/seedlings
None
Technical advice on
Training in nursery
tree planting and
management
nursery management
Subsidised all nursery
As member of PO
inputs
organised and
Training in nursery
supported by FCI
management
All nursery inputs
except labour
Technical advice
Training in nursery
management
Nursery inputs except
labour Technical
advice Training in
nursery management
All nursery inputs
Training in nursery
management
Technical advice
All nursery inputs
except labour
Technical advice
Training in nursery
management

Individual
Free seeds/seedlings
Training on nursery
management

Department of Finance
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Conditions
Part of the
CBFM project
activities

Part of the
CBRM project
activities

Part of the
CBRM project
activities

Part of the
rainforestation
project activities

Part of the
project activities

Part of CBFM
project activities

Part of the
project activities
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Species Selection and Preference
The availability of germplasm is the bottleneck in species selection. Although the growth
performance and timber quality of the species are major considerations, germplasm
availability is the key determining factor as to why a particular species is raised in the
nursery (Table 3). The table also shows that individual operators place great emphasis on
the end use of the species in deciding the species to rise aside from germplasm availability,
which indicates that farmers have preferences and in particular with regard to the species of
trees that they want to raise. Apparently, if given a wider option of available germplasm, it is
likely that they will select those species that fit with their interest and planting objectives.
Being project-initiated, species selection in communal nurseries is largely influenced by the
recommendation, demand and the species supplied by supporting agencies. As a result, the
communal operators, considering that species selection is not actually coming from their
own decision, provided no information on the suitability of the species raised to the planting
site. Least emphasis was given to saleability of timber of the species which suggests that
farmers either do not think about selling the timbers from planted trees or if they are planning
to sell the timbers, there is no information on the market potential of the available species.
Table 3. Basis on deciding the species to raise
Basis for choice
Availability of germplasm
Demand of planting stocks
End use of the tree
Growth quality of the species
Suitability to the planting site
Identified by the supporting agency
Saleability of timber

Number of times mentioned
Individual
Communal
Government
27
11
14
13
8
9
19
2
4
14
5
5
7
2
7
1
1

Total
52
30
25
24
9
8
1

Few of the nurseries have raised fruit trees, the majority of planting stock raised being timber
species. Although operators are interested in fruit trees, the absence of germplasm and lack
of knowledge about vegetative propagation techniques prevents them from raising the
planting stock. The germplasm used in raising seedlings of fruit trees generally comes from
consumed fruits that are sold in the market and also from surrounding trees. Only one
operator has taken germplasm of fruit trees from a certified source.
The three exotic species of Swietenia macrophylla, Gmelina arborea and Acacia mangium
are the most commonly raised species in all nurseries groups (Table 4). These species were
first introduced during the nationwide government-initiated reforestation projects and are
now commonly found planted along the road, on school grounds, in municipal parks, around
homesteads and on tree farms, giving the operators easy access to germplasm collection.
This shows that tree farmers will likely domesticate and multiply the germplasm of a
particular species once it is introduced in the area, especially if it is promoted by the
government. Indigenous species including narra, lauan, and molave are also commonly
raised because of their premium wood quality and high demand for planting stock. However,
these species were also identified as among the species wanted by the operators (Table 5).
The term ‘wanted’ refers to species preferred by the operators but not raised because of
various constraints including unavailability of germplasm and lack of technical knowledge on
propagation. Most of the wanted species are indigenous, an indication that many nursery
operators are interested in raising native species but that the production of planting stocks is
hampered by constraints primarily on sources and availability of germplasm. Among the
wanted species, bagras ranks first followed by white lauan. Although mahogany has been
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widely grown, the constraint in germinating the seeds of this species and short viability made
it difficult for many operators to raise this species.
Table 4. Most commonly raised species in each nursery type
Scientific name

Swietenia
macrophylla)
Gmelina arborea
Acacia mangium
Pterocarpus indicus
Shorea contorta
Eucalyptus deglupta
Vitex parviflora

Common
name

Family name

mahogany

Meliaceae

gmelina
mangium
narra
white lauan
bagras
molave

Verbenaceae
Leguminosae
Leguminosae
Dipterocarpaceae
Myrtaceae
Verbenaceae

Fraction (%) of nurseries growing
the species
Individual Communal Governmen
t
67.6
72.3
100.0
78.4
37.8
24.3
8.1
13.5
10.8

31.8
50.0
45.6
40.9
18.2
22.7

86.7
46.7
73.3
20.0
20.0
13.3

Table 5. Species mostly wanted by the small-scale nursery operators and main reasons for
not raising
Species
Bagras (Eucalyptus deglupta
White Lauan (Shorea contorta)
Mahogany (Swietenia macrophylla
Molave (Vitex parviflora)
Narra (Pterocarpus indicus)
Bagalunga (Melia dubia)
Fruit trees

Reason for not raising
Unavailable germplasm, difficulty in germinating
seeds, expensive seeds
Unavailable germplasm, lack of information on how
to raise
Unavailable germplasm, difficulty in germinating
seeds, short viability of seeds
Unavailable germplasm, difficulty in germinating
seeds, takes a long time to germinate
Unavailable germplasm
Unavailable germplasm, difficult to germinate
Unavailable planting materials, expensive planting
materials, lack of knowledge about vegetative
propagation

When asked about their attitudes towards various reforestation species, smallholder nursery
operators put the highest preference on mahogany followed by dipterocarps and narra
(Table 6). The high preference on mahogany is attributed to its fast growth and high wood
quality. Dipterocarp species and narra are favoured because of their superior wood quality
for structural and furniture purposes, respectively. Gmelina is not highly preferred but is
commonly raised because of abundant seeds and wildlings. In fact, several farmers have
developed an apathy to this species because of the notions that it can rapidly deplete soil
fertility, is toxic to livestock, and decreases water yield with subsequently drying up of rivers
and streams. Eucalyptus was identified as the topmost wanted species, but surprisingly this
came out as not highly preferred. Many farmers are interested in raising Eucalypts but lack
of knowledge in seedling production, high cost of seeds and limited source of germplasm
have deminished their preference for this species. Teak, on the other hand, has superior
wood quality, but most of the farmers are unfamiliar with this species, therefore ranking it as
least preferred among the identified species.
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Table 6. Attitudes of the smallholder nursery operators towards various reforestation species
promoted by the government
Species

Mahogany
Dipterocarps
Narra
Mangium
Gmelina
Eucalyptus
Falcata
Teak

Species preference (1 least prefer; 2 slightly prefer; 3 quite prefer
prefer; 4 moderately prefer; 5 highly prefer)
Individual
Communal
Mean
Mode
Mean
Mode
4.24
5
4.32
5
3.54
5
3.91
5
3.59
5
3.64
5
3.57
5
2.77
1
3.08
3
2.22
1
3.11
1
2.00
1
1.97
1
1.59
1
1.27
1
1.00
1

The result suggests that farmers’ preference on various tree species is primarily based on
two characteristics, namely wood quality and growth rate. This means that, if given a wider
choice of species, farmers will probably raise those species with not only premium wood
quality but that also exhibits fast growth. These properties must go together in a species to
make it attractive to smallholders. Mahogany is a highly preferred species because it
possesses both characteristics. Falcata is also fast growing but is not favoured because of
its inferior wood quality as structural material. Emtage (2004) revealed that farmers in Leyte
are planting trees primarily for own use of timber for construction, thus species selection is
mostly attuned to this objective.
Germplasm Type and Collection Method
The operators in raising the planting stock use two types of germplasm: seeds and wildlings.
While the majority of the operators prefer seeds, wildlings are commonly used for three
reasons. First, wildlings are more available and easier to collect compared to seeds. Many
timber species are fine-seeded making it difficult to collect the seeds from the ground.
Second, there is a lack of information on the phenology of various trees, particularly
indigenous species. As a result, operators are usually unable to judge the optimal time to
collect seeds while these are still attached to the mother trees or when these have not
germinated and anchored on the ground. Lastly, wildlings are used especially by those who
are selling seedlings because of a cost-effectiveness advantage due to a shorter
management period in the nursery. While the use of wildlings offers these advantages,
experience of the operators revealed that the use of this type of germplasm usually results in
a high mortality of the potted seedlings and the production of planting stock with deformed
root systems.
It seems that the operators who collected germplasm for seedling production ignored the
quality of mother trees during the collection process. About 64.5% and 69.2% of individual
and communal nursery operators respectively, did not consider the appearance of mother
trees. Although nearly all (88.6%) of the operators knew the benefit of collecting germplasm
from phenotypically superior trees, most of them are not paying any serious attention to this
aspect. It was pointed out that the scarcity of mother trees and limited availability of
germplasm compelled them to merely collect whatever is available. This could be true
particularly for native species where the supply of germplasm is a great problem. However,
even if there is abundant supply of germplasm as in the case of most exotics, still the
physical trait of the mother tree is not given much attention. This is a crucial aspect in tree
farming considering that the physical, physiological and genetic qualities of mother trees
have direct impact on subsequent growth of planted seedlings. Mulawarman et al. (2003)
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stated that germplasms that are taken from healthy, mature and straight stem tree would
more likely exhibit superior growth compared to those taken from defective trees.
It was noted that the collection of germplasm did not follow the standard procedure to ensure
high quality. The collection process is limited to a few trees and the distance between the
mother trees is not considered. This practice results in the collection of seedlots with narrow
genetic base. Dawson and Were (1997) pointed out that seeds should be collected from a
minimum of 30 trees that are at least 50 m apart to ensure a broad genetic base. Koffa and
Rosethco (1999) argued that it is important for smallholders to collect germplasm from a
broad genetic base to prevent the possible genetic erosion of future populations of trees on
the farm that will serve as the next sources of germplasm.
Table 7 shows the various criteria used by the small-scale nursery operators who collected
their own germplasm. These criteria indicate that the operators highly rate the timber quality
of the mother trees. Since the objective of most smallholder tree planting activities is to
produce construction timber either for sale or for own use, characteristics such as good stem
form, large stem diameter, maturity and freedom from diseases were highly considered.
Table 7. Characteristics of mother trees preferred by smallholder nursery operators
Characteristics of the
mother tree
Good stem form
Fast growth
Big diameter
Healthy
Prolific seeder
Mature

Percent of operators using each criteria
Individual (n = 11)
Communal (n = 4)
100
100
9.1
36.4
45.4
50
27.3
36.4
25

While the importance of collecting germplasm from phenotypically favourable trees is a
common knowledge, still a number of operators are still left unaware of this aspect. They
believed that the appearance of mother trees will not affect the subsequent growth of the
seedlings, rather it is the silvicultural treatments that will matter.
Sources of Germplasm
The government extends free planting materials but the distribution scheme has not reached
the majority of the landholders. The majority (83.8%) of the individual nursery operators have
independently collected their own germplasm for the production of planting stocks.
Conversely, just over half (59.1%) of the communal nurseries obtained germplasm from
personal collection, while a bulk proportion of them were supplied by the supporting
agencies.
The quality of germplasm is largely associated with the selection of germplasm sources.
Seed orchard and seed production areas offer the best quality, but unfortunately these do
not exist in the province. For most forest tree seedling production, germplasm is collected
from unselected sources such as from planted or naturally growing trees on the farm, trees
along the road, those on the school grounds, from private or government tree plantations
and sometimes from the natural forest. These trees were not established for seed production
purposes and do not guarantee high physical, physiological and genetic quality germplasm.
In a very few cases, operators were able to receive certified seeds from supporting agencies
basically as part of a research project. Some operators have also obtained germplasm from
friends, neighbours, relatives, other nurseries and local seed dealers.
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Experience in Nursery Management
About two thirds (64.9%) of the individual nursery operators had no previous hands-on
experience of forest nursery-related activities. However, during the course of their nursery
operation, many of them attended training courses in nursery management sponsored by
both government agencies and non-government organisations. Similarly, most of the
managers in the communal nurseries (72.7%) had no prior experience in nursery
management but almost all of them (86.4%) have attended forest nursery and related
training courses. Most of this training was provided as part of community forestry project
activities.
While seedling production is mostly new to the operators, the attendance of training courses
and actual learning by doing have given them the basic skills needed to raise the seedlings.
Nevertheless, it is apparent that the experience of the operators is limited to a few species
that are commonly raised in their respective nurseries and there is still a dearth of
knowledge on seedling production techniques for many exotic and native timber species and
a variety of fruit trees.
Quality of Planting Stocks
Central to the success of any tree-farming endeavour is the quality of the planting stock.
Also, the quality of planting stock suggests the management skills of the operator. This
justifies the importance of assessing the quality of planting stock before they are planted.
Three parameters in assessing the seedling quality were adopted in the survey, namely the
sturdiness quotient, root-shoot ratio and root morphology. Sturdiness quotient (SQ) – the
ratio of the height of the seedling to the root collar diameter – expresses the vigour and
robustness of the seedling. The ideal value for a seedling to be considered sturdy is less
than six.
The root-shoot ratio (RS) refers to the proportion of the root dry-weight to the shoot dryweight. This reflects the capacity of the roots to support the above soil biomass not only for
anchorage but also in absorbing water and nutrients from the soil. High root-shoot ratio
indicates high absorption and storage capacity of water, which is of advantage especially in
the condition of limited moisture in the soil. A root-shoot ratio between one and two is
considered as optimal (Jaenicke 1999). Root morphology or form is another seedling aspect
that needs serious consideration, since it is crucial for the survival and subsequent growth
performance of seedlings once they are outplanted. Deformed roots impede the uptake of
water and nutrients from the soil. Further, a bent or looped primary root does not provide
strong foundation for anchorage of the growing plant, hence making the plant vulnerable to
windthrow as it grows older.
Among the 20 species taken from all nurseries, only two species have desirable sturdiness
quotient values (Table 8). This indicates that most of the seedlings raised were basically
lanky or etiolated. With regards to root-shoot ratio, none of the seedlings sampled from the
nurseries attained the desired value. All of the seedlings have values of less than one, which
means that shoot biomass is too high compared to root biomass. These findings indicate
that the seedlings raised both in small-scale and government nurseries are of sub-optimal
quality and unlikely to withstand the adverse conditions in most planting sites.
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Table 8. Mean sturdiness quotient and root shoot ratio of sample seedlings
Species

Individual
SQ
13.5
9.4
8.9
8.2
7.1
10.0
8.7
11.4

Mangium (Acacia mangium
Lanete (Wrightia pubescens)
Narra (Pterocarpus indicus)
Mahogany (Swietenia mahogani)
Gmelina (Gmelina arborea)
Molave (Vitex parviflora)
Makawalo
Malakauayan
(Podocarpus rhumpii)
Ilang-Ilang (Cananga odorata)
12.3
Red lauan (Shorea negrosensis)
Dao (Dracontomelon dao)
Bagtikan (Parashorea malaanonan)

R:S
0.19
0.35
0.38
0.22
0.35
0.33
0.36
0.26

Communal
SQ
R:S
13.3 0.16

Government
SQ
R:S
13.77
0.16

12.2

0.26

12.2
9.6
7.9

0.38
0.22
0.50

8.6

0.29

11.8
6.5
5.5

0.38
0.37
0.47

6.6

0.43

9.2
5.3

0.34
0.29

8.9

0.24
8.6
8.1
7.1
8.1
8.0

0.64
0.29
0.84
0.46
0.67

0.35

Dalingdingan (Hopea foxworthyi)
Bolong-eta(Diospyros
philosanthera)
Yakal kaliot (Hopea malibato)
Anislag (Securinega flexuosa)
Rain tree (Samanea saman)
Malapanau (Dipterocarpus kerrii)
Kalumpit (Terminalia microcarpa)
Balobo (Diplodiscus paniculatus)

Root deformation in the form of J-rooting, twisting and curling was commonly observed fin
sample seedlings. This is alarming considering that it will not only impair the uptake of water
and nutrients from the soil but also will make the plant vulnerable to windthrow as it grows
older (Carter 1987). The J-rooting probably results from lack of care in the nursery such as
when the taproot is bent during potting operation. The risk of developing J-roots increases
when wildlings are used especially if taproot pruning is not practiced prior to potting. The
lack of taproot pruning (in a situation where most of the nurseries are using wildlings) arises
because many operators believe that root pruning would risk the survival of potted seedlings.
Rather than cutting the long taproot, the usual practice is to bend, twist and in some cases
wind the taproot so its entire length can be accommodated in the container. This could be
the principal reason for the widely observed occurrence of J-rooting.

CONCLUSION
The nursery industry in Leyte Province is not well established. Germplasm procurement and
the production and distribution pathway are not formally structured. The government sector
produces planting stock for free distribution to landholders but most of the landholders are
independently collecting germplasm and raising their own planting materials. Constraints on
lack of financial capital, technical skills in nursery operation and unavailability of germplasm
impede operators in producing the preferred species and achieving high in quality planting
stock. Species choice is centred on direct availability of germplasm resulting in the
production of mainly a small number of exotic species and particularly those that were
introduced by the government.
The germplasm pathway that operates in the small-scale nursery is sub-optimal. Germplasm
used is mostly collected from unselected sources and the collection method seldom adopts
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the accepted standard to ensure high germplasm quality. Less appreciation is given to the
genetic quality of the planting materials, which can be attributed not only to the lack of
information on germplasm collection protocol, but also to unavailability of certified
germplasm sources in the province. Although government agencies including the DENR and
DA extend free planting materials to individual farmers or assist organisations in choosing
and raising the planting stocks needed for forestry development projects, these agencies
operate mostly on a quantity-oriented basis rather than providing high quality materials to
landholders. There are instances – for example research projects on species and
provenance trials with research agencies – where high quality germplasm enters the system
but the access is infrequent and uncontrolled. Further, high quality germplasm is not
managed well and is planted in such a way that it interbreeds with inferior varieties
subsequently diluting the superior traits.
The result of the study clearly indicates that support is needed in smallholder nurseries to
improve access on high quality germplasm of various species and produce high quality
planting stocks. A formal extension contact with supporting agencies may prove useful. This
could be in providing information or education campaign in the form of training, distribution of
extension materials such as manuals, leaflets or flyers pertaining to appropriate nursery
propagation techniques of various species, and improved germplasm collection procedures.
This is imperative considering that many farmers are raising planting stocks to meet their
own seedling requirement. The information should not totally deviate from, but rather bank
on, the knowledge of the farmers to refine their local practices. Farmers are willing to adopt
new technology if it fits with their resources and capabilities, and more importantly if it will
prove useful to them. Creating a database of sources of germplasm of various species and
passing this on to farmers is also a useful way of improving farmers’ access to a wider array
of species. It was found that germplasm tends not to flow properly in the system and a
particular species may be in short supply in many areas but may be abundant in other
localities. By having information on the corresponding sources of respective species, the
species base will be widened and it is likely that germplasm diffusion will be facilitated.
Another important consideration that would likely improve the access of smallholders to high
quality germplasm of several species is to link the smallholders in the germplasm pathway
that distributes high quality seeds. Generally, susperior quality germplasm only revolves
within international research organisations, international seed companies, national research
organisations and large private plantations. Understandably, it is difficult for the smallholders
to directly connect to this pathway. Although, as mentioned earlier, high quality germplasm
sometimes enters through the smallholder nursery system from national and international
research agencies, this is infrequent and uncontrolled. However, smallholders will have a
stronger though indirect connection with the improved germplasm pathway through national
extension agencies. These agencies have more access to the pathway and can purchase
high quality planting materials for distribution to smallholders. Further, they can establish
seed orchards from improved germplasm as smallholders’ source of high quality planting
materials. Lastly, these agencies could possibly liaise a group of smallholders to the
pathway to provide opportunity for them to purchase high quality germplasm.
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NURSERY MANAGEMENT IN RELATION TO
ROOT DEFORMATION, SOWING AND SHADING
Edwin D. Cedamon, Eduardo O. Mangaoang, Nestor O. Gregorio,
Arturo E. Pasa and John L. Herbohn
The polybag is widely used for seedling production in the Philippines. Seedlings commonly
have root deformation which has adverse effects as they grow and develop into mature
trees. This study assessed the influence of potting technique and hardening intensity on the
growth performance of seedlings in nursery and field conditions. Seedlings of bagras
(Eucalyptus deglupta) and mangium (Acacia mangium) were grown in hiko trays and 4”x 6”
(approximately 10 cm x 15 cm) polybags at the College of Forestry Nursery, Leyte State
University (LSU). Kalumpit (Terminalia microcarpa) and pellita (Eucalyptus pellita) were used
for a trial in the Conalum Agroforestry Farmers Association (CAFA) Nursery in Inopacan,
Leyte, aimed at validating LSU results and at the same time evaluating farmers’ perceptions
on the use of hiko trays and polybags in seedling production. It was found that seedlings of
bagras, mangium, kalumpit and pellita grown in hiko trays have smaller diameter and height
compared with those in polybags at 12 weeks. Root deformation of seedlings was absent in
hiko trays but high with seedlings in polybags. As perceived by both farmers and ACIAR
researchers, hiko tray seedlings are of high quality exhibiting sturdy shoot, trained roots and
homogenous growth.

INTRODUCTION
Smallholder tree farmers have historically used low-quality seedlings in their woodlots,
probably due to the type of nursery containers and nursery cultural treatments applied to the
planting stock. Overgrown seedlings at planting out, due to the difficulty of matching seedling
readiness with time of demand, often leads to low-quality seedlings with root deformation or
J-rooting (Mangaoang and Harrison 2003). The usual seedling production technique used in
Leyte forestry nurseries involves sowing of seeds in boxes and seedbeds. Germinated
seeds are transferred to, and collected wildlings planted in, polyethylene bags. It is
commonly observed that this method produces seedlings with a deformed taproot, which can
affect the overall root development as the seedlings grow into mature trees. The lack of
alternative technique prevents nursery operators from producing high quality seedlings.
A common problem with polybags is that seedling roots tend to grow in spirals once they hit
the smooth inner surface, which inevitably lead to plants with restricted growth, poor
resistance to stress and wind-throw and even early dieback due to ensnarled root masses or
pathogens (Jaenicke 1999). As Josiah and Jones (1992) observed, the most severe
disadvantage with polybags is poor root formation which is a possible ‘time bomb’ with
effects sometimes only seen many years after planting. Despite of these reported
drawbacks, polybags are commonly used as containers in developing countries because
they are locally made and are therefore inexpensive.
A better alternative to polybags as potting containers are root trainers. Root trainers are
usually rigid containers with internal vertical ribs which direct roots straight down to prevent
sideways growth. The containers are set on frames or beds above the ground to allow airpruning of roots as they emerge from the containers. The latest developments also
encourage lateral air pruning. Seedlings grown in root trainers have more vigorous and rapid
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root growth than seedlings grown in polybags. Survival rates at outplanting and in the longer
long term are much higher. Plants grown in root trainer systems are often ready for planting
out when they are still substantially smaller than those in conventional polybags. This helps
to reduce requirements for space and potting mix in the nursery and transport costs to the
field (Jaenicke 1999)
As part of the ACIAR Project ASEM/2000/088 titled ‘Redevelopment of a Timber Industry
following Extensive Land Clearing’ (locally called the ACIAR Smallholder Forestry Project),
nursery and field trial research were conducted to assess the growth of mangium (Acacia
mangium) and bagras (Eucalyptus deglupta) in the nursery and field conditions as affected
by sowing techniques, potting containers and varying hardening intensities. Specifically, this
research was designed to
(1) compare the growth of seedlings in the conventional polybags and hiko trays as affected
by the sowing technique;
(2) determine the effects of hardening intensities on the growth of seedlings;
(3) assess the growth of seedlings when out-planted; and
(4) analyse and compare the economic feasibility of the seedling production techniques.
Because of the broadness of this research, it was divided into two components, namely the
seedling component and the tree farm component. This paper presents results from the
nursery component addressing the first two objectives of the research.
Current seedling production practices in Leyte and problems associated with nursery
practice are first reviewed. The design of the nursery trial is then outlined. Seedling growth
(basal diameter and total height) and mortality are reported, and the perception of farmercooperators is discussed. Finally, the findings of the analysis are reviewed, and policy
implications and suggestions for further research are presented.

RESEARCH METHODOLOGY
Seedling research experiments have been conducted in the College of Forestry (CoF)
nursery at Leyte State University, and in a community with the Conlaum Agroforestry
Farmers Association (CAFA) as cooperator. The nursery or seedling trial in the College of
Forestry Nursery was carried out from November 2001 to January 2002 and the CAFA
Nursery trial was carried out from October to December 2003. The experimental set-up in
Conalum was in response to the recommendations from the LSU in-house review to validate
results from the nursery experiment conducted in the CoF nursery.
The experiment conducted in the CoF nursery had four treatments:
Treatment A – seeds sown directly in hiko trays;
Treatment B – seed sown in plug tray and planted in hiko tray;
Treatment C – seed sown in plug tray planted in polybag; and
Treatment D – seed sown in conventional germination trays and planted in polybags.
The CAFA Nursery set-up had hiko trays and polybags as treatments. Both experiments
were laid out in Randomised Complete Block Design (RCBD). The blocking was due to the
effect of shade from trees and coconuts, occurring in the CoF nursery and CAFA nurseries
respectively.
The species used for the CoF nursery experiment were mangium and bagras while for CAFA
nursery were kalumpit and pellita. The container used for both experiments were 4” x 6”
black polyethylene bags and V93 hiko trays. V93 hiko trays are made of made of high
quality, high density polyethylene, which is durable, recyclable and easy to clean.
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Experience has shown that the trays will have a useful life of more than 10 years. All tray
cavities have vertical root training ribs and open bottoms which guide roots downward and
facilitate natural air-pruning, respectively. The trays have a length of 35.2 cm and a width of
21.6 cm, with 40 cavities or cell per tray and with cavity diameter of 4.1 cm and depth of 8.7
cm. Each cavity has a volume capacity of 93 ml. A single square foot (30 cm x 30 cm) area
can accommodate 49 cells, equivalent to 526 seedlings/m2 (Stuewe and Sons 2003)
There were a total of 1280 seedlings each for mangium and bagras planted for the
experiment in the CoF nursery, and a total of 720 seedlings of kalumpit and 420 for pellita.
Seedling observations collected for this experiment include basal diameter (mm), total height
(cm), number of leaves and survival rate. These data as well as root length (cm), root forms,
root and shoot biomass were collected from the CAFA nursery. Means for each plot were
used in the multiple comparison of means for diameter, height and number of leaves.
Data were collected weekly from the CoF nursery, from the second week from transplanting
through to the 12th week, while data from CAFA community nursery were collected twice a
month starting from two weeks after transplanting of seedlings for 12 weeks. In addition to
biological data gathered, a survey was conducted of CAFA members to obtain feedback on
their perceptions of the quality of seedlings produced from hiko trays and polybags, in which
11 out 16 farmer-cooperators were interviewed.

GROWTH AND SURVIVAL OF SEEDLINGS IN HIKO TRAYS AND POLYBAGS
Analysis of variance (ANOVA) was conducted to test for differences in diameter, height and
number of leaves of mangium seedlings between treatments. A multiple comparison of
means (Student-Newman-Keuls) test for mangium and bagras seedlings having four weeks
shade, found that mean diameter, mean height, and mean number of leaves (NOL) of
seedling grown in hiko trays are significantly larger than for seedlings grown in polybags
(Tables 1 and 3). Diameter (mm) of mangium seedlings subjected to two weeks shade was
significantly different, not only by the treatment (p = 0.01) but also with the blocking effect (p
= 0.01) (Tables 2 and 4). Mean diameter of bagras seedlings with two weeks shade grown in
polybags was significantly larger for seedling grown in hiko trays but not for seedlings sown
in plug trays and then planted in polybags (Table 4). There was no significant difference on
the diameter, height and number of leaves of seedlings between hiko trays and polybags for
kalumpit and pellita seedlings.
It was also observed that seedlings in plots established towards the end of the shed (blocks
3 and 4 for mangium, block 1 for pellita and kalumpit) were significantly larger than those
established in the middle part of the shed was (Tables 2 and 5). This difference is expected
for edge plants due to less competition on plot edges. It was further observed that the
survival rate of seedlings in 2 weeks shade was very high compared to seedlings in 4 weeks
shade. The high mortality of seedlings in 4 weeks shade is due to the high moisture
associated with long exposure to shading. The susceptibility of bagras seedlings to damping
off was observed to be an extra factor to the high mortality of bagras in 4 weeks shade
(Table 6).
Destructive samples of kalumpit and pellita seedlings revealed that there was a high
incidence of root coiling in polybags (Table 8). High incidence of J-rooting for both tree
species may not be due to the potting container but rather to the poor transplanting skills of
farmers, because kinking occurs near or close to the root collar just beneath the surface of
the potting substrate but rather to the poor transplanting skills of farmers.
Perceptions of farmer-cooperators about the quality of seedlings grown in hiko trays and
polybags show that 64% of the farmers interviewed perceived that hiko tray seedlings were
of high quality while only 36% judged that seedlings grown in polybags were of high quality
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(Table 9). Their perceptions of quality in seedlings grown in hiko trays arose due to limited
root growth, straight and firm stem and small seedling size.
Table 1. Mean diameter (mm), mean height (cm) and mean number of leaves (NOL) of three
month old mangium seedling at 4 weeks shade in COF Nursery, LSU, Baybay, Leyte
Treatment

A. Direct-hiko tray
B. Plug tray-hiko tray
C. Plug tray-polybag
D. Conventional tray-polybag

Number
of
observation
4
4
4
4

Mean
diameter
(mm)
1.73b
1.84b
2.49a
2.45a

Mean
height
(cm)
18.83b
19.60b
26.03a
27.28a

Mean number
of leaves
(NOL)
20.74b
21.89b
25.23a
25.24a

Means followed with a common letter in a column are not significantly different at alpha = 0.05.

Table 2. Mean diameter (mm), mean height (cm) and mean number of leaves (NOL) of 3month old mangium seedling at 2 weeks shade in COF Nursery, LSU, Baybay, Leyte
Treatment

Direct-hiko tray
Plug tray-hiko tray
Plug tray-polybag
Conventional tray-polybag
Block
1
2
3
4

Number of
observation
4
4
4
4

Mean
diameter
(mm)
2.17b
2.02c
3.21a
3.14a

4
4
4
4

Mean height
(cm)

Mean number
of leaves
(NOL)
22.93b
22.26a
23.31b
21.66a
34.21a
26.22a
34.63a
27.25a
Mean diameter (mm)
2.53b
2.60ab
2.68a
2.72a

Means followed with a common letter in a column are not significantly different at alpha = 0.05.

Table 3. Mean diameter (mm), mean height (cm) and mean number of leaves (NOL) of 3month old bagras seedling at 2 weeks shade in COF Nursery, LSU, Baybay, Leyte
Treatment

Direct-hiko tray
Plug tray-hiko tray
Plug tray-polybag
Conventional tray-polybag

Number of
observation

Mean
diameter (mm)

4
4
4
4

1.57b
1.68b
2.40a
2.42a

Mean
height
(cm)
16.56b
18.37b
27.40a
28.30a

Mean number
of leaves
(NOL)
15.89b
16.15b
28.49a
28.86a

Means followed with a common letter in a column are not significantly different at alpha = 0.05
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Table 4. Mean diameter (mm), mean height (cm) and mean number of leaves (NOL) of 3
months old bagras seedling at 4 weeks shade in COF Nursery, LSU, Baybay, Leyte
Treatment

Number of
observation

Mean diameter
(mm)

4
4
4
4

1.30b
1.30b
1.53ab
1.74a

Direct-hiko tray
Plug tray-hiko tray
Plug tray-polybag
Conventional traypolybag

Mean height
(cm)

Mean number
of leaves
(NOL)
14.36b
15.52b
21.28a
23.81a

9.86c
12.48bc
14.69b
19.30a

Means followed with a common letter in a column are not significantly different at alpha = 0.05

Table 5. Report for means on diameter (mm), height (cm) and number of leaves by blocks for 3
months old Kalumpit and pellita seedlings from CAFA Nursery, Conalum, Inopacan, Leyte
Block
Diameter
(mm)
2.53 a
2.53 a
2.65 a

1
2
3

Kalumpit
Height (cm)

Number of
leaves
14.60 a
14.23 a
14.77 a

17.78 b
18.85 ab
20.71 a

Diameter
(mm)
2.11 a
1.67 b
1.52 b

Pellita
Height (cm)
34.96 a
24.76 b
20.91 b

Number of
leaves
12.06 a
9.82 a
16.10 a

Means followed with a common letter in a column are not significantly different at alpha = 0.05

Table 6. Mortality rate (%) of bagras and mangium at the COF Nursery, LSU
Shading

2 weeks

4 weeks

Treatment
1
2
3
4
1
2
3
4

N
160
160
160
160
160
160
160
160

Mangium
Mortality (%)
5.00
0
0
0
1.88
1.25
5.00
1.25

N
160
160
160
160
160
160
160
160

Bagras
Mortality (%)
18.75
8.13
4.38
2.50
39.38
27.50
8.75
25.63

Table 7. Mortality of kalumpit and E. pellita seedlings in CAFA Conalum Inopacan, Nursery
Species
Kalumpit

Treatment
Hiko trays

Ploybags

E. pellita

Hiko trays

Ploybags

Block
1
2
3
1
2
3
1
2
3
1
2
3
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Number of seedlings
120
120
120
120
120
120
80
80
80
80
80
80

Mortality rate (%)
6.67
8.33
5.00
5.00
8.33
7.50
15.00
7.5
18.75
16.25
11.25
10.00
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Table 8. Frequency of root deformity of 3 months old E. pellita and kalumpit
Root deformity
J-rooting
Root coiling

Pellita (n = 53)
Hiko (n = 26)
Polybag (n = 27)
22
25
0
27

Kalumpit
Hiko (n = 45
Polybag (n = 45)
44
43
0
45

Table 9. Perceptions of farmers of the quality of seedlings grown in hiko trays and polybags
Perceived quality of
seedlings

Hiko trays
Frequency

Low
High

4
7

Relative
frequency (%)
36
64

Polybags
Frequency
7
4

Relative
frequency (%)
64
36

DISCUSSION
In most cases, farmers view large seedlings as high quality seedlings. However, the size of
the seedling in the nursery does not necessarily correlate closely with survival rate after outplanting. What is important is the proportional balance of the shoot and root systems. The
nursery trial results indicate that seedlings grown in hiko trays, although having significantly
smaller diameter, height and number of leaves, can be considered as high quality seedlings.
Large seedlings can become stunted when planted in the field. The relatively small size of
seedlings in hiko trays is attributed to the size of the container. The volume of the potting mix
needed for one cell in a hiko tray is only about one third of that in a polybag. This means a
smaller quantity of potting mix required. In addition, the soil volume in the potting container
dictates the maximum age of seedlings it can support, and that the shorter the time required
for the plant to become plantable, the lower the cost it will involve. The smaller size of the
hiko trays is disadvantageous in that more frequent watering of seedlings is required
because of the small quantity of substrate. The regular spacing of the cells in each tray also
has some advantage in producing a more or less uniform diameter and height of seedlings.
This characteristic of seedlings in hiko trays has an advantage in field performance because
with a relatively homogenous size of seedlings in the nursery, a more or less homogenous
stand can be expected in the future.
This poor root formation of seedlings grown in polybags is due to the bag structure that
allows spiraling of roots once they hit the smooth inner surface. Unlike polybags, the
structure of hiko trays has been important in controlling root deformities. The vertical ribs in
each cell in the hiko trays train roots downward thus avoiding root spiraling. The hole in the
bottom of the cell facilitates natural air-pruning and drainage of excess water. This structure
of the hiko trays helps the seedlings to remain firm against windthrow when planted in the
field.
Shading the seedlings for 4 weeks has been found to slow the growth of seedlings.
Seedlings grown with 4 weeks shading were found to have slower growth compared to
seedlings under shade for only two weeks. The argument here is not about the size of the
seedling but rather on the ability of the seedlings to withstand field conditions – known as the
hardening process. Seedlings are required to have not only good root-shot balance and
freedom from root deformities, but also be well hardened so that survival in the field is more
or less secured.
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CONCLUSION
Seedlings grown in hiko trays were found to be generally smaller than those grown in
polybags (due to the difference in container size) but the quality of the former can be
considered high because the occurrence of root coiling is minimised. The occurrence of Jrooting can be reduced by trying other possible sowing methods, apart from sowing in
conventional germination trays and transplanting to pots. Shading for only two weeks is
enough before seedlings are hardened. Farmers who have had hands-on experience in
using hiko trays and polybags as potting containers for seedling production perceived
seedlings grown in hiko trays to be of high quality because, having limited root growth, they
grow straight with a firm stem and small size. As perceived by both farmers and ACIAR
researchers, hiko tray-grown seedlings are of high quality exhibiting sturdy shoot, trained
roots and homogenous growth – a new definition of a quality seedling.
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OVERVIEW OF TIMBER DEMAND AND SUPPLY
ON LEYTE ISLAND, THE PHILIPPINES
Eduardo O. Mangaoang, Edilberto E. Nasayao,
Edwin D. Cedamon, and Salome B. Bulayog
This paper presents findings from research into the timber demand and supply chain on
Leyte Island, the Philippines, based on surveys of tree farmers and timber merchants
registered with the DENR 8 office. Most of the farmer-respondents grow gmelina and
mahogany on their farms. Other trees species grown include the exotics of mangium, auri
and ipil-ipil, and the indigenous species of molave, narra, antipolo, bagras and toog. The
mean estimated stumpage volume available from an average tree farm for the areas
covered by the study was 597.38 m3 over an area of 2.05 ha. Sixteen out of the 39 farmers
interviewed had commenced harvesting their trees. Seven lumber dealers and timber
processors were also interviewed in the study. On the average, they have been in business
for 14.3 years. Most procured their raw materials from sources outside Leyte, particularly
Mindanao and Cebu, only two sourcing their raw materials within Leyte provinces. Tree
species that they had commonly processed included gmelina and lauan. The total stock
requirement of the seven respondent dealers/processors is about 724,000 bd ft per year.

INTRODUCTION
DENR (1990) reported that current forest-based industries on Leyte Island would require
high volumes of timber annually and are expected to continue its dependence on natural
rainforest as timber source. It was estimated that annually lumber demand in Region 8 would
be between 89,878 to 125,970 m3, from year 2000 (DENR 2002). Such demand would exert
heavy pressure on the remaining natural forests.
The capacity of the tropical forests to provide raw material for forest-based industries has
been declining through the years. Mangaoang et al (2002) revealed that in Leyte the supply
of timber of native species including molave and narra has been decreasing, while the
demand for high quality furniture is increasing. Furthermore, their study showed that even
the supply of exotic timbers from plantation forests is insufficient to meet industry needs.
Compounding the problem of limited timber supply is the strict implementation of the DENR
policies against illegal cutting of timber for forest preservation.
In Eastern Visayas before imposition of the logging moratorium in 1989, log production for
lumber had reached an annyak average of 212, 589.86 m3 per year. This was drastically
reduced to 4,391 m3 a year after the imposition of the logging moratorium, and a severe
shortage of supply for all wood requirements ensued. Though the expected annual volume
coming from plantations is about 85,746 m3, supplies for end-use products such as lumber,
poles, and piles are still insufficient (DENR 1990).
One potential alternative to augment the dwindling supply of timber in Leyte and Southern
Leyte provinces and reduce dependence on natural forests for timber is the established
forest plantations and tree farms. The recognition that plantation forest and its viability as an
alternative source to supply of timber products hinged on the basic idea that it constitutes
land use investment largely driven by economic considerations. Grace (2000), however,
suggested that while plantations can provide an array of social and economic benefits, and
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contribute to satisfying the needs for forest products, they should also compensate the
management of reduced pressures on natural forests, and promote the restoration and
conservation of these natural forests. Keenan and Grant (2000) added that one area to
examine in tree plantation developmentis the role in carbon sequestration. Overall, Evans
(2000) and Nasayao et al. (1998) declared that plantation forestry is likely to be sustainable
on most sites provided that sound standards of silviculture are adopted.
This paper presents the findings of a short-term research on the timber demand and supply
chain on Leyte Island, the Philippines. It provides a general description of the timber demand
and supply situation in Leyte, and the current and potential contribution of tree farms and
plantations to the supply of timber on the island. Profiles of tree farmers, tree farms and
timber dealers are also presented.
Profile of Tree Farmers
A profile of tree farmers and tree farms was developed, based on the 39 selected tree
farmers that were covered from among the identified cluster municipalities during interviews
in a field survey (Table 1). The largest number of tree farmer respondents was in the
Maasin-Macrohon chain area in Southern Leyte Province, and smallest in the Sogod-LiloanPana-on Island chain, also in Southern Leyte.
A number of problems were encountered during the survey. Locating the tree farm owners
was a major problem because the list of tree farmers with tree farms registered with the
DENR 8 office reflected only the location of the farm without the home addresses of the
owners. Most of the tree growers interviewed have not harvested any of their trees at the
time and therefore were unable to provide information on marketing and volume sold.
Table 1. Number of selected respondents from the identified municipal clusters
Municipal cluster
Abuyog-Javier
Sogod-Lilo-an-Panaon Island
Silago-Hinunangan-San Juan-St. Bernard
Maasin-Macrohon
Total

Number of respondents
6
4
8
21
39

Of the 39 farmers interviewed, the estimated average annual income is P84,080. Farmers in
the Maasin-Macrohon chain and Sogod-Lilo-an-Panaon Island had the highest mean annual
income while annual income was lowest for farmers in the Abuyog-Javier chain (Table 2).
Table 2. Average annual income of tree farmer-respondents in municipal clusters
Municipal clusters
Abuyog-Javier
Sogod-Lilo-an-Panaon Island
Silago-Hinunangan-San Juan-St. Bernard
Maasin-Macrohon
Total

N
6
4
8
21
39
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Mean
54833
91800
78696
93015
84079
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Tree Farm Characteristics
The mean farm size of the respondents is 6.78 ha and the farms are devoted to various uses
such as tree growing, coconut and banana production, and production of other agriculture
crops including annuals and rice. Portions of farms of the respondents are idle or open
grassland. 2.05 ha or 30.24 % of the mean total farm size of the respondents of 6.78 ha, is
planted with trees (Table 3). The mean area dedicated to trees within the farm is highest in
the Maasin-Macrohon chain (2.46 ha) and Sogod-Lilo-an-Panaon Island chain (2.19 ha).
Smaller areas for trees can be seen in the Abuyog-Javier chain (1.60 ha) and SilagoHinunangan-San Juan-St. Bernard chain (1.95 ha), respectively. In general, substantial
proportions of the respondents’ farms are devoted to tree farming venture.
Table 3. Average farm size and land area planted to trees
Municipal clusters
Total farm area for all sites
Area planted with trees
Abuyog-Javier
Sogod-Lilo-an-Panaon Island
Silago-Hinunangan-San JuanSt. Bernard
Maasin-Macrohon
Total

N
39

Sum (ha)
264.25

Mean (ha)
6.78

6
4
8

9.60
8.75
15.60

1.60
2.19
1.95

21
39

52.19
86.14

2.46
2.05

As indicated in Table 4, most of the tree farms visited (82%) are within titled lands and
owner-operated. Another five tree farms are also on title lands but under communal
ownership. Another tree farm is within titled land but under a leasor-operator arrangement.
One farm within titled land is operated by a tenant.
Table 4. Land tenure status of the farmer-respondents
Tenure status
Communal-titled
Leasor (planter)-titled
Owner-titled
Tenant
Total

Frequency
5
1
32
1
39

Percent (%)
12.8
2.6
82.1
2.6
100.0

Tree species grown
Most of the farmer-respondents grow gmelina and mahogany on their farms (Table 5). Other
species grown include the exotic species of mangium, auri, and ipil-ipil. Indigenous timber
species are also grown on farms, including molave, narra, antipolo, bagras and toog. It was
notable that some of the indigenous species including antipolo and toog were not actually
planted; they are natural regeneration that has been managed and protected by the farmers.
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Table 5. Tree species grown by the farmer-respondents
Species
Gmelina
Mahogany
Bagalunga
Mangium
Molave
Narra
Auri
Ipil-ipil
Antipolo
Bagras
Toog
Total

Frequency
37
32
6
6
4
4
3
3
1
1
1
98

Gmelina arborea
Swietenia macrophylla
Melia dubia
Acacia mangium
Vitex parviflora
Pterocarpus indicus
Acacia auriculiformis
Leucaena leucocephala
Artocarpus blancoi
Eucalyptus deglupta
Petersianthus quadrialatus

Percent (%)
37.8
32.7
6.1
6.1
4.1
4.1
3.1
3.1
1
1
1
100

Volume of Timber from Tree Farms
Table 6 shows that the mean estimated stumpage volume available from an average tree
farm for the areas covered by the study is 597.38 m3, over an area of 2.05 ha. In the MaasinMacrohon chain, a large volume of timber is realisable at 767 m3 per tree farm, while it is
lowest in the farms along the Sogod-Lilo-an-Panaon Island chain at 203.86 m3 per farm. A
high volume of timber is also available in the Silago-Hinunangan–San Juan-St. Bernard
chain as well as in the Abuyog-Javier chain. The estimated potential volume of timber from
tree farms reported in Table 6 may be far less than the actual figure on the ground,
considering that only 39 tree farmers had been visited for the study.
Table 7 shows that 16 out of the 39 farmers interviewed have started harvesting their trees.
Most of the farmer-respondents in the Maasin-Macrohon area (11 out of 21, 52%) have
already commenced harvesting their trees. Only one farmer has started harvesting trees in
both the Abuyog-Javier and the Sogod-Lilo-an-Panaon Island clusters. The estimated mean
volume of harvest so far for those farmers who have commenced harvesting, is 6.00 m3.
Table 6. Estimated stumpage volume from tree farms in four municipal clusters
Municipal clusters
Abuyog-Javier
Sogod-Lilo-an-Panaon Island
Silago-Hinunangan-San Juan-St. Bernard
Maasin-Macrohon
Total

N
6
4
8
21
39

Sum
2337.57
815.46
4037.29
16107.46
23297.78

Mean
389.5951
203.8650
504.6613
767.0219
597.3790

Table 7. Harvesting activities of the farmer-respondents and average volume of timber
harvested per farm
Whether have
started harvesting
Yes
No
1
5
1
3
3
5
11
10
16
23

Municipality cluster

Abuyog-Javier
Sogod-Lilo-an-Panaon Island
Silago-Hinunangan-San Juan-St. Bernard
Maasin-Macrohon
Total
Mean volume of harvest per farm (m3)
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6
4
8
21
39
6.00
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Profile of Timber Dealers and Processors
A total of 7 lumber dealers and processors were interviewed in the study. On average, they
have been in business for 14.3 years (Table 8). Timber dealers in Tacloban have the most
experience in the timber dealing business. The furniture business in Matalom and the lumber
yard owned by Mr. Servacio in Hilongos are some of the newly established businesses.
Table 8. Timber dealers and processors interviewed in the study
Name of owner

Firm name

Wilfredo las Marias
Rolando Servacio
Eduardo Paderes
Lito Asuncion
Anecita T. Villanueva
Rodulfo Lugto
Roberto Villanueva Jr.
Mean

No firm name
Servasio Enterprises
Matalom Furniture
Leyte Wood
A.T. Villanueva Lumber
RL Lumber
RVG Lumber and Marketing

Location
Hilongos
Hilongos
Matalom
Tacloban
Tacloban
Maasin
Maasin

Years in
business
20
3
2
25
28
18
4
14.3

Table 9 shows that most of the timber dealers and processors interviewed procured their raw
materials from sources outside Leyte, particularly from Mindanao and Cebu. Only two of the
respondents revealed that the source of their raw materials is within Leyte and Southern
Leyte provinces. Tree species that they commonly processed include gmelina and lauan.
The total stock requirement of the seven respondent dealers and processors is estimated at
724,000 board feet (bft) per year, 52,000 bft of which are procured within Leyte. A large
amount of timber products comes from Mindanao. It is notable that timber products coming
from Cebu originated from Mindanao and overseas countries including Malaysia and
Indonesia through the big dealers of timber products such as Matimco Inc. The lumber
procured by the processors include lumber and flitches. Records of the DENR (2003) for
Region 7 reveal that there are five major suppliers of lumber and flitches from Cebu and
Mindanao that supply to dealers and processors in Leyte and Southern Leyte provinces
(Table 10). A total of 273,338 bft. of lumber from Cebu and Mindanao dealers was shipped
to Leyte in 2003. Matimco Inc. based in Mandaue City, Cebu, is one of the largest exporters
of lumber in Leyte.
Table 9. Product type, source, species and volume of stock requirement of the timber
dealers/processors interviewed
Name of
processor
Welfredo las
Marias
Rolando Servacio
Eduardo Paderes

Product type

Lito Asuncion

Lumber and
flitches
Lumber and
flitches
Flitches
Lumber

Anecita T.
Villanueva
Rodulfo Lugto
Roberto
Villanueva Jr.
Total

Source

Species

Lumber

Butuan

Gmelina

Lumber
Lumber

Cebu (MATIMCO)
Maasin and
Matalom
Cebu,CDO, TawiTawi, Basilan
Mindanao, Cebu

Malaysian
Gmelina

Mindanao
Cebu, Matalom

Lauan and
misc. species
Lauan and
Malaysian
Lauan
Malaysian and
Gmelina

Volume stock per
year (bft)
6000
20000
52000
240000
70000
240000
96000
724000
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Table 10. Lumber shipment to Leyte and Southern Leyte provinces
Lumber
Dealer/
Supplier

Location of
supplier

Lumber dealer/
consignee

Budget
Builders Inc.

Cebu City

JUL Aircon Master
Construction
Baybay Forest
RVJ Lumber and
Marketing
A.T. Villanueva
Lumber
Tacloban Far East
Marketing
Goldie Luck Hardware

Central
Lumber
Corporation

Matimco Inc.

Cebu City

Mandaue City

Location of
consignee

Volume
delivered
(bft)

Alegria, Leyte

926.52

Baybay, Leyte
Maasin City

1223
6735

Tacloban City

5320

Tacloban City

2544

Palompon, Leyte

1613

Bun Kang Lumber
DandT Lumber

Tacloban City
Ormoc City

RBG Lumber
Southern Leyte
Electric Corp.
Engr. Ferdinand
Sembrano
Sara Commercial
Autobill Lumber
Romy Store

Bato, Leyte
Maasin City

640
6545
7952
653
6868

Ormoc City

1100

Hilongos, Leyte
Tacloban City
Bato, Leyte

544
1500
547

A and C Town Central
Evergreen Lumber

Naval, Biliran
Maasin City

Myra Cabahug
Nick Ang
Shanen Merchandise

Palompon, Leyte
Palompon, Leyte
Palompon, Leyte

Sara Commercial
Ormoc City Hardware
Manila Construction
Supply
Codilla Ent./AOG
Constrn

Hilongos, Leyte
Ormoc City
Tacloban City

312
384
5326
9572
567
614
617
574
617
8395
2423
1921

Ormoc City

6300

Margie Grace General
Merchandise

Jake Lumber
A.T. Villanueva
Lumber
Ormoc Mercury
Hardware
Goldie Luck Hardware
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Naval, Biliran

Sogod, Southern
Leyte
Maasin City

9681
52144
1813
7174
3968
5326

Ormoc City

7350

Palompon, Leyte

621
1622
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Table 10. (Cont.)
Lumber Dealer/
Supplier

Shipper Budget
Builders Inc.
Tokoname
Enterprises

Lumber of
Mario
Zaragoza
Total

Location of
Supplier

Cebu City
Mandaue City

Sapa-sapa, Tawi-tawi

Lumber
dealer/consignee
Limpiado Lumber and
Hardware
RVG Lumber
Romy Store
Bun Kang Lumber
Leyte Wood Industies
and Marketing
Enterprises
RandL Lumber
Leyte Wood Industies
and Marketing
Enterprises

Location of
consignee
Naval, Biliran

Volume
delivered
(bft)
9320

Maasin City
Bato, Leyte
Tacloban City

9617
224
1,333.33

Tacloban City

46438.63

Tacloban City
Tacloban City

21500.62
12873

273338.1

Source: DENR (2003).

Perceptions of Farmers Regarding Supply and Demand
More than 50% of the respondents perceived that there is a high demand for timber in the
area from local processors and wood dealers, while the supply is relatively low. One reason
given for the low supply of timber is DENR’s strict implementation of the logging ban.
Demand is high and will continue to increase due to the increasing demand for furniture and
construction materials for housing. The farmer-respondents relayed that the major supply of
timber in the Leyte provinces is sourced out from Cebu and Mindanao. Accordingly, the
respondents feel that there is a high market potential for timber that will be produced or be
potentially available within Leyte and Southern Leyte provinces.
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46. Nelia B. Teposo
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Cell. 0919-881-6207

37. Willard L. Chan
38. Vivencio E. Sumaylo

39. Cirilo V. Mendoza
40. Felix Tabaranza
41. Jonathan A. Salidaga
42. Vicente Batohinog
43. Veolita L. Ecat

47. Melecio Tatoy Jr.
48. Eduardo D. Paderes
49. Remegio A. Amores

Cell. 0921-3505369
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Appendix A. Minutes of the Project Advisory Committee Meeting
Project Advisory Committee, ACIAR Smallholder Forestry Project, Minutes of Meeting
of 20 August 2004

Chair for meeting
Dr Herbohn suggested that Professor Jerry Vanclay be asked to chair the meeting. This
suggestion was agreed to without dissent. Dr Vanclay took the chair, and the meeting
commenced at 6 pm. Dr Harrison was appointed minutes secretary for the meeting.
Present
Dr R. Aggangan, Dr S. Harrison, Dr J. Herbohn, Dr E. Mangaoang, Dr P. Milan, Dr E.
Nasayao, Professor J. Vanclay
Apologies
Dr R. Lasco, Dr K. Menz, Dir. L. Sibbaluca.
Project update and achievements
Dr Herbohn reported on the project review by Mr David Smorfitt, which was received
favourably in ACIAR, noting supportive comments in the ‘review of review’ document. An
overhead setting out major project achievements was displayed. Following acceptance of the
review, a 12-month project extension was granted to complete and document the research
tasks. The go-ahead was given to develop a proposal for a new project, the initial version of
which was submitted ACIAR and accepted by the in-house review committee, with some
directions for changes in directions.
Dr Herbohn has recently arranged for LSU project researchers to have access to the UQ
electronic library resources. There is now a need for a high-speed data line to the LSU
ACIAR office.
Dr Mangaoang noted that six College of Forestry students were carrying out research
projects directly related to the ACIAR project, particularly in the area of timber marketing. The
highly effective College of Forestry outreach work in communities supported by the project
was noted.
Workshop outcomes and policy issues
Dr Harrison reported that the first two days of the workshop have been very successful, with
a particularly busy program. The objectives of the workshop, as stated in the opening
sessions – particularly the showcasing of project research and seeking comment and
validation – are being achieved. Also, the workshop has accelerated the production of project
reports, in that a substantial number of papers are now in draft form. There has only been
limited time for wider discussion or workshopping, but this is the nature of an end-of-project
workshop.
The issue of tree registration and harvest permits was discussed. Some confusion remains in
communities about the procedures required, with smallholders saying ‘We cannot cut our
own trees’. Timber is scarce in some communities, and the Philippines Coconut Authority
now takes a strong stand on the felling of coconut trees. The requirement for a 100%
inventory of trees for registration purposes remains. Dr Nasayao said that it is not necessary
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to obtain a permit to harvest trees of exotic species, although a permit is needed to transport
these (to ensure that transport is not impeded). He further noted that in Southern Leyte a
CENRO conducted an information dissemination through a ‘People’s Day’ of the various
programs of the government including applications for permits. Dr Nasayao suggested that
when requirements appeared outside the guidelines the details should be referred to him for
clarification and possible action.
Distribution of extension materials
It was noted that Melissa Gordon, Australian Youth Ambassador (AYAD) scholarship holder
and third year environmental science student at UQ, is to spend six months at LSU, working
particularly on development of extension materials. These materials are to be produced in
English, Waray Waray and Cebuano language versions.
Dr Mangaoang noted the intention to develop a database on information for farmers, for
example on where to sell seedlings and timber. Information is also to be developed for
processors on where to sell timber. They are sometimes unaware of local markets, and it is
not profitable to sell timber in Cebu due to the extra transport cost. Extension material is also
needed in communities on good silvicultural practices.
New project development
Dr Herbohn noted that the preliminary proposal for a new project has been accepted, with
detailed feedback on how to make modifications in response to in-house review comments.
The focus is to be narrowed, limited to institutional and marketing, including land titling, but
not including research on technical forestry issues. An overhead was displayed which
summarised key element of the proposed new project.
The project should take into account non-timber forest products. It should link with the ACIAR
landcare project in Mindanao. Also, the project is to link with the LAMP initiative on land
titling. Discussions have taken place between Dr Herbohn and Dr Menz on how to
incorporate the new directions in the final project proposal.
Dr Milan noted that land titling is being introduced in a number of areas in Leyte on a pilot
trial basis, and that LSU has been involved with the LAMP project, and that she was chair of
the research component for two years until earlier this year. This task had involved
substantial travel. The new chair (Dr Bonifacio Vi Nanuera, President of LIT) is located in
Tacloan City. The second phase of LAMP (i.e. LAMP2) is about to commence with funding
from AUSAid and the World Bank. Drs Herbohn and Harrison are to meet with AUSAid staff
administering LAMP2 in Manila next Thursday. It was suggested that a visit to the land titling
office in Tacloban would be useful.
Dr Nasayao suggested that trials on land titling in a new ACIAR project should be
implemented in CBFM areas, where the location of land parcel borders is often uncertain. Dr
Nasayao argued that land titling is not critical to planting of forestry, which can take place on
tax declaration land; other constraints are more important – to the smallholders the title is just
a piece of paper. A counter argument is that smallholders who have land title can use land as
collateral for borrowing finance for forestry, and that holding a title increases land value; if
land is held under tax declaration then buyers will offer a low price.
Dr Nasayao argued that lack of markets, and not lack of a land title, is the major impediment
to forestry. He further noted that many CBFMAs do not have a tree management framework
or resource inventory, and most of these projects are not in ‘good shape’.
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Dr Nasayao noted the importance of the project work to the DENR. He commented that
further research into financial modeling of forestry (including mixed species plantings) would
be of high value to DENR.
Professor Vanclay commented that the major project thrust in terms of the three objectives
appears to be an examination of ways to improve market access, and this may be a rather
narrow focus, i.e. that this is not the only problem for forestry expansion. This focus was
further questioned by Dr Milan, who asked whether forestry would be likely to progress if
there was perfect market access, and suggested that even then there may be insufficient
timber production in Leyte to meet demand, i.e. that other factors will limit production. Also,
landholders need information on what trees to plant, and how to grow them. People are more
able to take up forestry if the project connects them to a source of seedlings and provides
other practical assistance.
Dr Milan pointed out in relation to site-species matching that it is a simple matter to ask
community members what species grew naturally in the area previously, as these will be
suited to the site.
One approach to further exploring harvesting and transport permit issues would be to work
with a particular community during the period in which they obtain harvest and transport
approval, and note the actual obstacles faced. Dr Aggangan advised that PCARRD had
carried out research in Region 13 into the issue of ‘cash points’, obtaining records on how
much was paid by operators undertaking log transport. The Secretary of DENR has now
issued an administrative order, such that the burden of proof in on the DENR and not the log
transporter, which should overcome the ‘cash points’ problem.
Dr Milan suggested that the new project should assess timber flows, as was being
undertaken in North Queensland.
Professor Vanclay suggested that it is not possible to separate out consideration of timber
price from silviculture, because timber quality is critical in securing high prices and hence
good silviculture is critical.
Dr Nasayao suggested that a new project should study the question of ‘What would make
tree farming in Leyte profitable’? This would be critical for example for growers seeking bank
finance, in which case their forest enterprise would need to be capable of generating a return
exceeding a commercial interest rate, when using good silviculture. He also suggested
looking at ways of making non-wood forest products more profitable; such information would
be particularly useful to DENR.
Dr Milan noted that in some countries the local government units produce wood items
including souvenirs which are symbolic of their areas.
Dr Milan has discussed with Dr Menz the critical requirement to incorporate best practice into
smallholder forestry.
Dr Aggangan stated the view that information is needed on agroforestry systems, such as
timber trees with alley crops. It was also suggested that there should be attention on the
growing of medicinal plants.
Dr Mangaoang noted that he had carried out a study comparing the returns from tree farming
with that of agroforestry, and found that the latter is considerably more profitable.
Professor Vanclay suggested that intercropping can make the difference between financial
profitability and unprofitability, noting that the financial analysis reported by Dr Harrison at the

313

workshop indicates that a number of tree species are marginally unprofitable, including
indigenous species.
Dr Nasayao argued that stumpage price may not be the suitable price to use in financial
analysis, noting the potential for value adding to make forestry more profitable. He suggested
that communities might aim to sell lumber rather than logs, which would increase their
returns substantially. This would also make species with marginal profitability more financially
viable. Dr Harrison noted that value adding might ‘swing the balance’ in favour on indigenous
species with high timber quality relative to some fast growing exotics.
Dr Herbohn noted the intention to run two policy workshops with the DENR.
Other business
A full proposal is to be submitted to ACIAR by 14 September, for a review meeting on 23
September. The project approval process will be facilitated in letters of support can be
obtained from LSU and DENR8, and perhaps Dr Faylon. Dr Nasayao indicated that it would
be desirable that the Special Projects Office be notified of the new project, since this would
attract counter funding.
Dr Aggangan inquired as to whether the data from the household survey in the four casestudy communities could be made available to other agencies, including the DENR. It was
agreed that this should be possible, although not the SPSS files since these could identify
individual respondents.
Close of Meeting
The meeting closed at 7.30 pm.
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