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2 Executive summary

The purpose of this project was to identify how community forestry in Papua New Guinea
(PNG) could be better enabled and how it might be scaled up to achieve better economic,
social and environmental outcomes. The research focused on three main objectives; two
on reforestation and the third on small holder natural forests as follows; (1). designing and
testing novel tree-based livelihood systems for family-focused community-based
reforestation; 2) methods by which family-focused community-based reforestation can be
scaled-out to a landscape scale; 3) identifying and pilot testing institutional arrangements
and policy recommendations which improve access to formal timber markets by
smallholders. Objectives 1 and 2, were aimed at family- based reforestation activities
including agroforestry which could be scaled up across communities and the landscape.
The research methods involved a combination of improving technology through training and
extension activities which were also a means of collaborating with communities which also
facilitated social-science and biophysical data collection. This collaborative approach with
all stakeholders increased the understanding of the policy and institutional systems
facilitated through meetings, conversations and visual observations.

Work in the Ramu-Markham Valley (RMV) was undertaken in partnership with Ramu Agri
Industries Ltd (RAIL). Through action research a process was developed in which
agreements were made with clans to experiment with training selected farmers to establish
and manage small nurseries to provide planting material for individual farmers to plant trees
on their family plots. Although the original concept was to identify species desired by
farmers, this was revised as requested species were not always available or suitable.
Instead, the focus was on what outcomes/ services (food, timber, fuelwood, shading for
crops etc) people (women and men) wanted from planted trees. The trees selected for
planting were based on these preferences and on available and suitable tree species. The
research showed that people adapted what they learned through project training by
experimenting with nursery techniques and mixes of tree species that differed from any
standard packages. Importantly, the process of testing these “novel livelihood systems”
required considerable negotiation with and between community members and was far more
about experimentation and adaptation than adoption of existing models.

An agroforestry demonstration plot was established at Umi in an accessible location so
passers-by or invited groups of villagers could observe a variety of plots with different mixes
of trees and food crops. This demonstrated a variety of agroforestry options which farmers
could then adopt and adapt. Two agroforestry demonstration plots were also established
with individual landowners near Goroka in the Eastern Highlands. Based on the data from
the Umi plots, bio-economic models of the various agroforestry options were developed to
compare the estimated financial returns to farmers.

Objective 3 was aimed at identifying institutional arrangements and policy reform that would
allow communities better access to formal value-added timber markets. The research
involved a combination of a literature review with thematic analysis of past small-scale
forestry operations, a discounted cash flow (DCF) analysis of portable sawmill operations,
a cash flow analysis of PNG log export revenue distributions to forest resource owners
(FROs) over approximately three decades, and a descriptive case study of the Timber
Authority (TA) regulations and the small-scale forestry informal market. We identified
several policy reform options to allow communities better access to formal value-added
timber markets.

Spacing trials and mixed tree species were established at Goroka, RMV and near Lae. The

longer-term scientific impact of the species trials will be significant; the species trials in the
RMV & Lae will contribute to an understanding of the most socially and ecologically
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appropriate species for reforesting grasslands along with knowledge of species interactions
in mixed species stands and optimal spacings of different species in grassland reforestation.
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3 Background

The forests of Papua New Guinea (PNG) are estimated to cover between 29 and 33 million
hectares (FRA 2015) or sixty-three percent of the country’s 46 million hectares (PNGFA
2012). Plantations are estimated to cover between 62,000 and 86,000 hectares (FAO 2016,
PNGFA 2012), with many being of low stocking and poor quality. About eighty percent of
the population of PNG live in rural areas and they depend heavily on their forests for
fuelwood, housing timbers, a variety of non-wood forest products, and in some areas
depend on forests for swidden agriculture. Community forestry offers a mechanism for
improving rural livelihoods in PNG. Women play a key role in obtaining and managing
household resources in PNG (Allen 2009). They are thus integral to successful community
forestry, especially in relation to agriculture and tree-based land use

The PNG Medium Term Development Plan (MTDP, 2015) emphasises that the “forestry
sector continues to contribute immensely to the national economy, as well as “improving
the livelihoods of the rural poor” and sets a goal to “build a forestry sector that is sustainable
and highly profitable.” The importance of community forestry in achieving this goal is
explicitly recognised through one of the nine sector strategies, namely to “Promote
community forestry activities with the view of empowering rural communities and alleviating
poverty.” Plantation forestry is also recognised as being important to “Develop forest
plantations to meet the impact of climate change and to meet future timber demand for both
domestic and international markets”. To facilitate the expansion of the plantation estate,
the PNGFA continues to promote a program called ‘Painim Graun, Plannim Diwai’ (Search
for land and plant trees) which plans to expand the plantation estate in each Province by at
least 1000 ha per annum.

The PNGFA places importance on community forestry but is aware of the impediments
preventing its uptake in PNG, as confirmed by the previous ACIAR Project FST/2011/057
‘Enhancing the implementation of community forestry approaches in Papua New Guinea’.
While community-based forestry is now being widely practiced in developing countries, its
success is influenced by a complex range of factors. In a meta-analysis of the literature
undertaken as part of FST/2011/057, Baynes et al. (2015) have identified five key factors
that influence the success of community forestry groups namely: the importance of effective
governance; secure property rights; social equity; government support; and tangible
benefits.

Analysis of the social dynamics underlying decision-making about forests was undertaken
by Fisher (2017) as part of the work of FST/2011/057, which preceded and informed the
current project. He identified several important themes:

¢ confirmation of the common reluctance to cooperate above the clan level;

e common inter-clan and intra-clan conflict especially over land;

e the tendency for both agroforestry and reforestation activities to be carried out by
small sub-groups within a clan, often consisting of a few close kin.”

Fisher (2017) pointed out that clans do not act collectively for economic activities. Clans
allocate land to clan members who make decisions about land use on their allocated land.
The process of decision-making about land use by clans and individuals remained a priority
for further research in the current project, especially in the context of a new focus on
agroforestry activities. This topic was a particular priority in this project as the role of women
in decision-making became crucial.

Legislation introducing Incorporated Land Groups (ILGs) was developed as a way of
assisting traditional owners to establish a form of legal structure to facilitate financial
arrangements associated with forestry and mining royalties and “to promote business and

10 | 58



Final report: Enabling Community Forestry in Papua New Guinea

cash-earning opportunities in rural Papua New Guinea” (Weiner 2013). Some difficulties
with the practical working of ILGs have been identified (e.g. Weiner 2013), including
concerns that they have not been able to deal with the scale of resource management and
development issues that have emerged. As a means of negotiating land use within clan
owned lands, there have been experiments with Clan Land Usage Agreements (CLUAS) for
application to cash crop production (Koczberski et al. 2013). Although CLUAs have been
used at RAIL, it has not been applied widely to forestry. However, there is some potential
for application in agroforestry operations and especially for empowering women who
traditionally do not have clear land rights.

Another challenge for the project was the need to achieve an appropriate degree of
aggregation of tree planting and timber resource availability to facilitate market interest for
the forest products from community forests. These issues are complex, especially in relation
to the intra-community forestry collaboration, socio-economic, gender equity and property
rights, such as land ownership by clans. Therefore, community forestry interventions need
to look at both clan and individual or family behaviours and the interactions between them.
The resulting processes of negotiation require detailed and patient research.

The project’'s planning recognised that new research was needed into the conditions
necessary for community-based (multi-species, multi-purpose, livelihood-based) plantings
on deforested and degraded land. The new research needed to include social science
research, looking particularly at social dynamics related to land use decision-making,
biophysical research related to species selection, technical research related to processing
and research into policy options for enabling community forestry.

There was confirmation from the PNG stakeholders that the priorities for a new project
should be focused on improving the implementation of community-based reforestation and
agroforestry of grasslands. There were (and still are) large areas of clan owned grasslands
covering thousands of hectares where clans are seeking opportunities to use more
productively. Community-based reforestation or agroforestry in these areas has great
potential where some initiatives have commenced to address the issue (Global Environment
Outreach Centre in the Eastern Highlands; ITTO high value teak plantings in the savannah
grasslands and Papua New Guinea Forest Authority’s (PNGFA) promotion of the nitrogen
fixing Casuarina oligodon) but have had minimum impact due to a number of impediments.
These include; invasive fires, seedling availability and quality issues, lack of technical
knowledge, availability and affordability of suitable seed sources, and markets. Additional
research is required, particularly in developing knowledge to best support the development
of women in rural environment and how women working with men in a family unit can lead
to improved agroforestry systems and profitable livelihoods (Pamphilon and Mikhailovich
2016, Mikhailovich et al. 2016).

In 2016, harvesting natural forest was estimated to produce over 4.4 million cu m of timber
annually, with 4 million cu m exported in log form (SGS 2016) and almost all coming from
clan forested lands. However, there is a growing recognition of the importance of clan-
based community forestry operations using portable sawmills, which were estimated to
number 1,500 (Grigoriou 2011) in unlogged natural forest, as well as logged-native forest
(recovering from previous logging) (Wilkensen 2013). New research was needed into the
conditions necessary for community-based sustainable management, harvesting and log
processing of native forests.

In planning the project there was also considerable support from clans that a new project
should also focus on improving the implementation and community eco-forestry (small
holder harvesting and processing) outcomes for clans and to improve returns to the
smallholders involved in natural forest management. PNGFA shares these priorities to help
meet the current policies to reduce poverty of the rural poor as stated in the Medium-Term
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Development Plan. Eco-forestry has been advocated by a number of NGOs and community
groups (Bun and Baput 2006, Rogers 2010), and has been supported by the PNGFA.
Although the PNGFA has continued to express support for eco-forestry, the existing forest
and legislative policy framework imposes complex, technically challenging and expensive
requirements for landowners to harvest timber for commercial use. In particular,
communities are required to obtain a Timber Authority (TA) which is costly and has
requirements which many communities have difficulty in meeting, including the requirement
for a 20,000kina (approximately AUDS8,200) bond. Without a Timber Agreement,
communities cannot legally sell clan timber, although many still harvest timber illegally and
sell into lower value informal markets.

The current concept of eco-forestry within PNG is restricted to small-scale sawmilling to
produce rough-sawn lumber. The focus of donor support to date for eco-forestry has been
through support for the purchase of small-scale portable sawmills and associated marketing
units (sometimes referred to as Central Marketing Units - CMUs) for the timber produced
through milling of clan timber. An analysis conducted as part of FST/2011/057 indicated
that CMUs, as currently practiced, have been established in PNG by eco-forestry focused
NGOs, including the Foundation for People and Community Development (FPCD), the
Village Development Trust (VDT), the Islands Region Environment and Community
Development Programme (IRECDP), the Pacific Heritage Foundation, and FORCERT
along with 50+ eco-forestry sawmills. None currently appear to be operating after donor
support was withdrawn.

In summary, the project intended to address the following issues:

e The contribution of community forestry to the national economy especially related to
the livelihoods of the rural poor;

¢ Understanding the social dynamics underlying decision-making about forests and
reforestation, focusing especially on understanding clan and individual roles;

e Exploring the conditions related to community-based planting of deforested and
degraded lands;

e Improving the implementation of community-based reforestation and agroforestry
on grasslands;

¢ Developing knowledge to support women’s development and role in improved
agroforestry systems and improved livelihoods;

e Addressing policy issues related to eco-forestry.

Applying this knowledge along with improved technology and training through improved
extension to produce urgently needed products, while producing positive social and
environmental outcomes was identified as a way to improve livelihood options and reduce
poverty in rural communities.
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4 Objectives

Most of the land in PNG, including both land with forests and land which is now deforested
and dominated by grasslands and largely ‘open access’ in terms of active management for
sustainable uses, is owned by clans under customary tenure recognised in the Constitution.
The project was developed with three main objectives: two focusing on a family-based
approach for implementing tree-based livelihood systems for reforestation and a third on
improving returns to smallholders involved in natural forest harvesting and processing.

The aim of the Project is to improve rural livelihoods through family-focused community
reforestation and small-scale harvesting and processing in PNG. The three main research
objectives and associated activities are as follows:

Objective 1: Design and test novel tree-based livelihood systems for family-focused
community-based reforestation

Activity 1.1 Identify community preferences for family-based reforestation.

Activity 1.2 Develop bio-economic models for tree-based livelihood systems

Activity 1.3 Establish field trials which address key areas of technical deficiency

Activity 1.4 Pilot test most promising tree-based livelihood systems with families.

Activity 1.5 Improve quality of multi-species mixed native forest reforestation on HCV areas

Activity 1.6 Establish and maintenance and measurement of species /spacing trials

Objective 2: Identify the methods by which family-focused community-based
reforestation can be scaled-out to a landscape scale

Activity 2.1 Assess community-based reforestation initiatives in the Asia-Pacific

Activity 2.2 How to enable landscape-scale reforestation

Activity 2.3 Implement reforestation in the Ramu-Markham Valley and Eastern Highlands
Activity 2.4 Develop extension materials and best practice guidelines

Activity 2.5 Design and implement a monitoring program for community forestry initiatives

Objective 3: Identify and pilot test institutional arrangements and policy
recommendations which improve access to formal timber markets

Activity 3.1 Identify key constraints associated with the current Timber Agreement for clans
Activity 3.2 Identify possible ways to improve the Timber Agreement for smallholders
Activity 3.3 Develop Reduced Impact Logging (RIL) guidelines for smallholders

Activity 3.4 Undertake demonstration of RIL and Management Plans for clans

Activity 3.5 Improved management of the eco-forestry/smallholder systems

Activity 3.6 Identify alternative marketing models and develop financial programming

Activity 3.7 Explore value adding opportunities for community timber in local sawmills

Objective 1: The activities involve developing an understanding of community preferences
for tree species to assist in the development of models for tree-based livelihoods. The
models will be supported by family-based field trials and PNG Forestry Research Institute
(PNG FRI) species trials, testing promising tree based multi species systems for both
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livelihoods and conservation. The outputs include the identification of preferred species by
communities and results from testing these species in different planting designs.

Objective 2: This objective aims to facilitate an expansion of clans involved in family focused
community forestry. The research activities will explore current inter and intra clan decision
making processes, and then test amended approaches in a few communities to enable an
increase in reforestation on clan land. The outputs will include a) a report on social dynamics
related to decision making in forestry, b) best practice guidelines and training manuals, as
well as ¢) a monitoring framework for community focused forestry initiatives which will be
used to inform PNG national reforestation policy.

Objective 3: Activities in this objective involve reviewing the established institutional
arrangements, regulations and procedures for smallholder forestry in PNG, and proposing
amendments to improve the access of community-sourced timber to formal value-added
timber markets. Research activities will include a) an analysis of the Timber Authority
process and its suitability for small-holder participation in formal timber markets and to
inform proposed amendments, b) the development, demonstration and promotion of a
revised Reduced Impact Logging (RIL) or an improved harvesting system for smallholder
harvesting operations by PNGFA staff and smallholders. The outputs will include a) with the
assistance of PNGFA, a proposed improved management system for smallholders to input
into the national policy, as well as b) producing alternative marketing and financial models,
along with training and to evaluate financial performance of harvesting and marketing
operations for small scale, clan-based operators in PNG.
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5 Methodology

The project design was guided by our previous experience in community-based forestry
research, which necessarily depended on a multi-and inter-disciplinary approach, involving
social science field methodologies and biophysical research. It was also dependent on
developing strong partnerships between researchers at USC and research partners and
their organisations in PNG. The research partners in PNG involved in each of the objectives
and activities are outlined below.

The project operated in the Ramu-Markham Valley (RMV), Eastern Highlands/Goroka and
Lae Regions, i.e. in the communities living in the grassland dominated areas in the vicinity
of Ramu Agri Industries Limited (RAIL) estate, communities living in the Eastern Highlands,
adjacent to the town of Goroka, areas adjacent to the north of Lae at Setun managed by
the Forest Research Institute in Lae and the area near Oomsis where the Timber and Forest
Training Centre (TFTC), Unitech) has ongoing research with local landowners, located
nearby the Bulolo to Lae Road as shown in Figure 1.

Figure 1: Location of Project sites in Ramu-Markham Valley, Goroka and Lae in Papua New
Guinea

As the lead agency for forest research in PNG, the Forest Research Institute became the
lead partner for the project,? with their research focused on the species trials and mixed
species reforestation trials in the vicinity of Setun.

2 The Forest Research Institute is a department within the Papua New Guinea Forest Authority (PNGFA) and
operates with its own budget in this Project.

RMYV refers to the area around RAIL at Ramu. The Ramu Valley is part of Madang Province, while the
Markham Valley is in Morobe Province.
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The RMV was chosen because its extensive grasslands are well suited to research on
community-based reforestation/ afforestation and agroforestry. Ramu Agri Industries Ltd
(RAIL) is a large private agricultural company, located in the township of Ramu in the RMV.
RAIL has a demonstrated internationally recognised track record in reforestation for its High
Conservation Value Forest Program and community development and provided a research
partner already engaged with communities involved in reforestation. RAIL was a partner in
previous ACIAR projects.

The Eastern Highlands Province, of which the capital is Goroka, was also chosen due to
extensive areas of elevated grasslands and for its ongoing species trials and community
reforestation and agroforestry demonstration activities. The area has similar social
conditions and biophysical characteristics (extensive grasslands) to the lowlands in the
RMV, except these are at a higher altitude with different climatic and edaphic conditions.
The PNGFA also has staff involved in community reforestation and has a regional office in
Goroka. Hence both the PNGFA in Goroka and RAIL staff were involved in undertaking
many of the activities in Objective 1 and Objective 2.

The areas around Lae were selected as a location suitable for research into smallholder
forestry because of the high concentration of native forests there and the fact that the
Timber & Forestry Training Centre, (TFTC) has on-going research activities with
landowners in close proximity. This area thus provided a suitable location to undertake the
planned activities involved in Objective 3.

The Forest Research Institute (FRI) is also located in Lae and has areas to the north of Lae
at Setun, where they have other trials, thus making it a suitable partner for undertaking
species trials associated with Objective 1. The FRI research area at Leron was initially
chosen, but the community areas in and nearby Setun were found to be more suitable and
were finally selected®. Hence, the TFTC and FRI were involved in facilitating community
involvement in and collaboration with these communities to undertake a number of the
activities in Objective 1 and Objective 3.

Many of the activities, including the biophysical research involving species field trials and
community-based reforestation and agroforestry research included social science research
field methods, group interviews, semi-structured interviews, and participant observations.
The underlying methodology here involved participant observation, which involved careful
observation of interactions with and between community members, combined with
interviews and discussions on their needs and their reasons for making land use decisions.
The participant observation was combined with field-based community meetings by the
PNG project staff. Observing interactions at meetings (sometimes referred to as “event
ethnography”) and observing how and whether decisions are implemented and if not, why
not, is a crucial way to understand decision-making processes and to inform negotiations
over land use. It is essential to recognise that both research about and negotiations over
land use required extended discussions with actors and was not completed in a couple of
visits and large meetings. Participant observation also involved “walk-around” discussions
with various stakeholders to obtain a clear understanding of their positions before formal
negotiations began as outlined in Fisher (2017).

3 FRI has numerous trials at Setun including other ACIAR tree improvement trials.
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5.1 Methods specific to each project objective

The methods developed and the researchers involved in the activities, the locations, and
the specific sites where the work was undertaken within each objective are described along
with a broad description of how the research was undertaken is provided in this section.
The main component of the social science research was guided by Robert Fisher
(anthropologist), who led the RMV work, in collaboration with Ms Melinda Thom and Nathan
Wampe from RAIL and Jack Baynes from USC. Ms Vincianna Andrew from PNGFA in
Goroka undertook the community-based activities in Goroka as a social science field
researcher in collaboration with Robert Fisher. In 2018, USC PhD candidate Ms Kanchana
Wiset also became involved in the social science research in the RMV. Micah Scudder
undertook the financial analysis of the agroforestry research and assisted with the
monitoring systems for the family-based reforestation activities with Nathan Wampe from
2019.

The species and variable spacing trials were designed by Dr David Lamb and Dr Jerry
Vanclay. They also provided similar designs for ACIAR funded Projects in previous PNG
Projects (FST /2011/057) and in the Philippines (ASEM 2010 /050), so results across sites
and species could be readily compared. These trials were implemented at RAIL by
Zephaniah Waviki and Nathan Wampe and by Ms June Mandawali, Haydrian Morte and
Gedisa Jeffrey from FRI at Setun and by Mr Warea Andasua, assisted by Haydrian Morte
and Anton Lata at Goroka.

Preliminary field work and a desk review of partnerships with several villages led to the
selection of Marawasa, and Atzunas for project interventions. Bopirumpun was added
subsequently in place of Marawasa and Umi was added (as a demonstration site for
agroforestry trials). Intervention in each of these sites was negotiated with clans and local
families. Social science field research commenced at Atzumas and Marawasa in late March
2018 following Social Science Research Training by Robert Fisher for research partners
involved in the community-based forestry and agroforestry components of the Project.

Micah Scudder, Charles Tsiritsi (TFTC), Claude Saliau (PNGFA) and Grahame Applegate
were involved in the research to promote greater value for small holders or resource owners
involves in natural forest harvesting and processing. This research was undertaken in
Oomsis and Lae.

Micah Scudder, Grahame Applegate and Jerry Vanclay were also involved in developing
and presenting training to partners on publication enhancement (in association with Dr
Laura Graham FST /2016/144 Indonesia), forest species trial design and layout, forestry
finance and variable spacing and mixed species trial design and data analysis.

5.1.1 Objective 1: Design and test novel tree-based livelihood systems for
family-focused community-based reforestation

Activity 1.1 Identify community preferences and site conditions for family-based
reforestation.

The Social Science Research Training Workshop was undertaken by Robert Fisher from
22-26 January 2018 at RAIL with 12 participants from USC, RAIL, the PNGFA, and FRI as
a preliminary activity for the social science research. This training was required to assist all
researchers involved in all three objectives, as each had social science research activities.
The Workshop trained participants in social science research methods relevant to the
project, with a focus on qualitative methods and an emphasis on interviewing techniques
and skills. This included classroom practice exercises and a field practice exercise.
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In the initial stages of the Project, up to March 2018, staff turnover in the Project was
substantial, and a great deal of time was involved in recruiting for the new staff positions.
These staffing changes were mainly at RAIL and FRI.

The activity also involved qualitative social science research (including interviews,
participant observation and case studies), especially related to gender roles and gender
concerns and was designed to identify community preferences disaggregated by gender.
This research aimed to identify potential cash crops that could include tree species, coffee,
cocoa, fruit trees, pandanus nuts, taun, galip, okari (Kaernbachii and Catappa) as part of
home garden enterprises. However, the idea of identifying preferred tree species was
abandoned in favour of identifying the “services and benefits people wanted to obtain from
farm-based agroforestry”. The rationale for this change is that a narrow focus on people’s
preferred tree species could lead to identifying inappropriate or unavailable species. This
improved concept replaced what was previously described in Activity 1.1 as the species
preference study and was subsequently followed as part of the community case studies.

A preliminary market analysis was undertaken as part of the process of identifying suitable
tree species and potential cash crops. This work drew on research from past ACIAR
projects (e.g., FST/2006/050, FST/2011/058, facilitating the establishment of charcoal
producer groups in Papua New Guinea and FST/2011/057 which identified charcoal,
bioenergy and firewood as potential markets).

Activity 1.2 Develop bio-economic models for tree-based livelihood systems

Data for the model in this activity utilized a mixed-methods approach. Growth and yield data
for the specific agroforestry crops was collected from the peer-reviewed literature, final
reports from previous research projects in PNG conducted by ACIAR, and other published
reports. Site specific data for the RMV was collected via interviews by Claude Saliau
(PNGFA), Micah Scudder (USC) and Nathan Wampe from RAIL using a combination of
interviews with community members, information from the literature and expert opinion from
the CCI, PNGFA staff and cocoa marketing companies operating in the RMV. Discounted
cash flow (DCF) models were developed in Microsoft Excel Software to evaluate the
financial viability of a variety of tree-based livelihood systems. The tree-based livelihood
systems that appeared to be most favourable from the perspective of financial viability were
inserted into a linear programming model to identify the optional system mix given specific
constraints to available labour and land area.

Activity 1.3 Establish field trials which address key areas of technical deficiency

A network of field trials at suitable sites across the Ramu-Markham Valleys and Eastern
Highlands was established based on common designs for and variable spacing trials (Lamb
et al.1998; Vanclay 2006) The field trials were designed to address knowledge gaps in
technical information (e.g.. optimum spacing of tree species, reducing the impacts of fire,
tree species and suitability and their suitability for various cropping systems). The field trials
were established by PNGFA and by RAIL staff who undertook training in design and layout
in preparation for the research trial plantings. A variable spacing trial with 4 species was
established in 2020 on RAIL land by RAIL staff in collaboration with USC researchers. A
variable spacing trial involving four species was established in Kintinu near Goroka by
PNGFA. Commencement Reports were prepared in conjunction with research partners for
the on-going field trials.

During the early stages of the Project, it became apparent that many of the researcher
partners from ACIAR Projects managed by TFAP in the Philippines and in PNG who were
involved in both the social science research and the more technical aspects of reforestation
research and undertaking species, spacing and mixed species field trials, had limited
capacity to undertake their research effectively. Consequently, to assist in developing their
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capacity to undertake research, we developed and presented a 3-day training session with
over 36 participants, involving 10 females and 26 males from 11 institutions from PNG and
the Philippines in a Workshop at Visayas State University in Leyte (main partner of the
ASEM 2016-103 project), following the Forest and Landscape Restoration International
Conference in Manila. The training was jointly organised by this project FST 2016/ 153 and
ASEM 2016-103.

Activity 1.4 Pilot test most promising tree-based livelihood systems with families

The researchers from RAIL and USC selected the villages of Marawasa and Atzunas in
RMV and identified families interested in participating in trials and preparing them for
negotiations with clans to undertake the trials. These community focused trials with tree-
based livelihood systems were planned to involve four to six families per region (8 — 12
participatory trials in total). The systems investigated included a Eucalyptus
pellita/coffee/cocoa system along with others identified in Activities 1.1 and 1.2. Activity 1.2
was undertaken later than planned due to staff changes. Activity 1.1 was also modified to
focus less on species preferences and more in what benefits communities wanted rather
than what tree species they were seeking. In contrast to Activity 1.3, the livelihood systems
were implemented in conjunction with families, who were also be involved in the selection
of species and agricultural crops. Action research and participant observation were the
primary methods to implement the trials and monitor species development and community
impacts. Multi-species, multi-purpose agroforestry tree-based livelihood demonstration
plots were established at Umi (RMV) by RAIL staff and the landowner and at Marasin and
at Ifiufa (0.16 ha each) in Goroka in the Eastern Highlands by PNGFA staff from Goroka
and local landowners. The demonstration plots included agroforestry systems involving a
range of tree species and spacings along with a range of cash crops and livelihood systems
under farmers’ conditions.

Activity 1.5 Improve quality of multi-species mixed native forest reforestation on sites
of high conservation value

The initial activity was designed to undertake an assessment of the diversity of tree species
in the RAI nursery and to include the current nursery design and production capacity. The
purpose was to identify challenges in the nursery operation and how prepared it was to
provide an optimal mix of species for timber and non-timber products for the RMV plantings
and HCV plantings required by RAIL.

The second set of activities involved the design, establishment, and evaluation of two field
trials on different sites involving mixtures of native tree species. The key focus was to
identify key species to include in the planting mixtures, improving access to germplasm,
improving survival rates, identifying the most effective planting designs and early-age
silviculture. The design of the field trial built upon the promising results from a limited
number of field trials established in FST/2011/057 and from literature related to mixed-
species reforestation including using functional trait analysis to select species for inclusion
in mixture plantings. Monitoring and reporting were planned to include information on
species configuration, species used, and progress information on growth and mortality.

A field trial involving a mixture of 16 species were established in 2019 at Ramu by RAIL
staff in collaboration with USC staff. In addition, the ‘high species diversity’ nursery at Ramu
was in need of an upgrade with increased technical input to demonstrate appropriate
nursery techniques and to source and propagate germplasm for mixed-species
reforestation. It will also provide germplasm for the field trials program.

A mixed species trial involving the same four species as the spacing trial was established
in Matox near Goroka by PNG-FA staff with assistance from FRI staff from Lae.
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Activity 1.6 Maintenance and measurement of species trial established by FRI at
Leron in FST/2011/057 and extend trial with additional species

The trial that was planned in FST /2011/057 at Leron did not take place, so FRI implemented
the trial in 2017 as part of FST /2016/153 using funds from FRI. The site for the species trial
was moved to Setun (near Lae) as a variable spacing trial established by FRI staff (Haydrian
Morte, Anton Lata, June Mandawali). The trial design involved 4 species (Anisoptera sp.,
Alstonia scholaris, Falcataria moluccana and Eucalyptus pellita, using the variable spacing
design used on the other sites in the Project. A mixed species trial under FST/ 2016/153
(planned for 2017/8) was established in April 2022, involving 4 tree species. Both trials were
to be maintained and protected from fire and will have initial and then periodic
measurements for tree height, diameter and mortality. The initial results were planned to
be analysed and presented in a Workshop towards the end of the Project in September
2022 when some initial results were to become available.

5.2 Objective 2: Identify the methods by which family-focused
community-based reforestation can be scaled-out to a
landscape scale

Activity 2.1 Assess community-based landscape-scale reforestation initiatives in the
Asia-Pacific to identify key factors likely to impact success for scaling out

A review of existing tree-based livelihood initiatives in the Asia-Pacific region was designed
to identify promising strategies and integrate results to prepare an influence diagram
outlining linkages between key drivers of success. This was undertaken by Jack Baynes,
Kanchana Wiset and Grahame Applegate and drew on resources and knowledge from
community-based reforestation in the Asia Pacific region.

This activity also involved an International FLR Conference which was held Manila in
February 2019, organised by USC (projects ASEM/2016/103 and FST/ 2016/153) in
collaboration with Visayas State University in the Philippines. A number of papers were
presented by the USC and PNG partners.

Activity 2.2 Explore how to build cooperation within and between families and clans
to enable landscape-scale reforestation

The research was largely undertaken at Ramu by RAIL project staff, in consultation and
under the guidance of Robert Fisher along with USC PhD student Kanchana Wiset. The
research involved group interviews, semi-structured interviews, participant observation of
meetings and participatory extension activities in villages, some of which were identified in
FST/2011/057 in the Ramu-Markham Valley and around Goroka. To enlist villagers'
cooperation and their motivation to participate, social-science research was carried out in
conjunction with field trials involving vegetables, cash crops and trees, i.e. livelihood based
tree and crop combinations which could motivate villagers to experiment and apply the
results to their own changing circumstances.

The experiences gained in family-based reforestation in the Sangkian community in the
Ramu Valley during FST/2011/057 was used for developing an improved model as well as
drawing on lessons from other initial research results from Activity 2.1. The research also
included possible ways to reduce the occurrence of anthropogenic fire through social
initiatives and modified reforestation designs. The methodology adopted changed as
Activity 2.1 was delayed and the extended, (but not unexpected) due to the long but
essential consultation process with communities.
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The research outputs were planned to include guidelines and testing of a process through
meetings and discussions for facilitating and supporting negotiations and conflict
management between clans and between clans and individual clan members which would
facilitate landscape-scale reforestation. This research was intended to be ongoing for the
duration of the project to support effective implementation of planned community-based
activities and to understand community perspectives and responses to these activities. The
most critical aspect of this activity is the nexus between biophysical activities (e.g. trialling
crops) and social-science objectives (e.g. achieving inter-or intra-clan cooperation). A report
on agroforestry interventions at Ramu summarized the process and results of Ramu
community consultation conducted.

Activity 2.3 Implement pilot reforestation initiatives in partnership with communities
and families in the Ramu-Markham Valley and Eastern Highlands

The aim was to develop appropriate designs and implement, in collaboration with
communities, landscape-scale, multi-species, multi-purpose, livelihood-based tree
plantations with four communities and up to 50 families. The results of Activities 1.4 and
2.1 guided the species and planting configurations in this activity which was staggered over
three years. Inthe Eastern Highlands, the research was carried out in partnership with both
the communities and the PNGFA. This work was undertaken by Vincianna Andrew from
PNGFA in Goroka. In the Ramu-Markham Valley similar research was undertaken with the
communities and RAIL with the work being carried out by Nathan Wampe, Melinda Thom,
Zephaniah Wiviki and others. While it was anticipated that the pilot plantings were to be
progressively implemented, the aim was to have two pilots established in the first two years
and the remaining two pilots established by the end of the third year. The nursery activities
and the reforestation activities took longer than planned. Eight families were identified for
planting in late 2019 at Atzunas, Marawasa, and Bopirumpun in the RMV and 6 communities
were identified in 2020 in the Eastern Highlands in 2020. Family-based tree nurseries were
established in Atzunas, Marawasa, and Bopirumpun with more than 6 farmers trained to
prepare the seedlings and undertake the plantings.

It is important to note that the implementation of pilot activities in the RMV was delayed,
firstly because of delayed transfer of funds. This meant that nurseries were not prepared
until too late to provide seedlings for planting during the rainy season. so planting did not
commence until the 2018-2019 wet season, a delay of 2 years. A further delaying factor
was that the extension process in which communities are contacted and negotiations about
activities occur, takes time and preparations for nursery development and training and
plantation establishment cannot take place before these activities are carried out. The report
“Agroforestry Interventions at Ramu” describes the extension process and argues that
developing and testing pilot sites requires a considerable amount of time.

Activity 2.4 Develop extension materials and best practice guidelines

Extension and training materials on community reforestation including materials on seedling
production, plantation establishment and management were proposed to provide
information about best practices and enhance the capacity of stakeholders in designing,
implementing and monitoring community reforestation. The approach involved reviewing
existing documents, drawing on relevant approaches from elsewhere in the Pacific and
relevant experiences from the implementation of project activities, especially similar
community-based reforestation research in the Philippines (ASEM 2016/103). These
materials in various forms were completed by September 2022.

Activity 2.5 Design and implement a monitoring program to assess family-focused
community forestry initiatives

In collaboration with PNGFA staff and the team at RAIL, a methodology for a long-term
monitoring program was developed with assistance from Micah Scudder from USC. The
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program was developed to track the impact of community reforestation activities in the
landscape and within communities. The monitoring program was implemented across four
communities and associated families involved in programs under FST/2011/057 and with
the communities in this project. The monitoring program focused on key social, economic
and biophysical indicators that are robust and are simple enough to be measured at low
cost, and which provide an accurate picture of the impacts of reforestation in watersheds.
This monitoring was implemented at RAIL largely by Nathan Wampe and Melinda Thom
with large inputs from Micah Scudder. The research was designed to involve PNGFA staff
in the implementation in the Eastern Highlands. Due to the delay in reforestation activities
in the Eastern Highlands, the implementation of the monitoring program focused on the
communities around RAIL for the villages involved in the family-based reforestation
activities. The monitoring work was not followed up in RMV with provision of new data
following the impact of the COVID pandemic from early 2020 onwards.

5.3 Objective 3: Identify and pilot test institutional arrangements
and policy recommendations which improve access to formal
timber markets

Activity 3.1 Identify key constraints associated with the current Timber Agreement
process for clans to access formal timber markets.

This activity involved action research working with selected communities and small-scale
timber producers as well as the PNGFA to identify constraints and improvements for a
Timber Authority, to facilitate improved access to formal timber markets for clan-based
forestry operations. The research which was largely undertaken by Micah Scudder, Jack
Baynes, Claude Saliau, and Grahame Applegate, which involved field-based group
interviews, semi-structured interviews, participant observation of meetings long with
detailed discussions with PNGFA. The rural forest communities selected for interviews were
in the Morobe Province on the outskirts of Lae. Small-scale timber producers were
interviewed near the city of Lae, as well as in the neighbouring Madang Province near the
city of Madang. We also conducted additional interviews with non-participant stakeholders
that had expertise in forestry in PNG. In Lae, we interviewed seven professor/teachers from
the Timber and Forestry Training College (TFTC). In Madang, we interviewed four
employees of the Foundation for People and Community Development, an eco-forestry
focused non-governmental organization (NGO). In Madang, we also interviewed four
provincial staff members of the PNGFA. In Port Moresby we interviewed an additional eight
PNGFA staff members, a forestry professor from the University of PNG, a conservation and
community development NGO representative, and two logging industry representatives. A
total of 50 people were interviewed. The research included developing an understanding of
the community dynamics, decision-making processes and institutional arrangements in
relation to natural forest management, which will be an input into the development of an
alternative model to improve value to small-holders.

Activity 3.2 Identify possible ways to improve the Timber Agreement process for eco-
forestry

Discussions in collaboration with staff from the PNGFA Policy Directorate, small scale
producers and selected communities were undertaken by Micah Scudder, Grahame
Applegate and Charles Tsiritsi from TFTC for the review and revision of the Timber Authority
requirements, including the required documentation and associated costs for communities
involved in small-scall forestry. These activities included,; field discussions, semi-structured
interviews and meetings. An assessment of what level of costs are appropriate for
communities to bear and the role that entrepreneurs can play in helping communities
capture the value of their forest resources through access to value-added markets. A report
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was drafted and discussed with staff from the PNGFA, FRI, and TFTC, that described the
results of the analysis in activities 3.1 and 3.2. A Policy Brief which incorporated feedback
from the PNGFA, on suggested improvements for smallholders involved in natural forests
in relation to the TA process. At the suggestion of PNGFA, this policy brief was combined
with the brief produced for Activity 3.6.

Activity 3.3 Develop Reduced Impact Logging (RIL) guidelines for eco-forestry to be
included in the Timber Agreement

The aim was to develop revised RIL guidelines appropriate for small- scale operations, that
reflect community and PNGFA interests and the desire to achieve environmental
sustainability given the local terrain and conditions that exist in PNG. For this activity, it was
recognized that timber harvests with RIL are just one component of forest management and
represent a single section of typical forest management plans (FMPs). We decided that it
would be pertinent to also include guidelines for the development of small-scale FMPs.
Micah Scudder undertook a review of the existing FMPs used by eco-forestry NGOs, the
PNGFA logging code of practice, and RIL guidelines produced for other tropical countries.
In addition, interviews were conducted with FROs and small-scale timber producers. These
interviews are the same as those discussed in Activitiy 3.1 and 3.2.

The specific eco-forestry FMP and harvesting activities that were assessed to identify which
would beneficial and should be incorporated in the future, and which activities should be
avoided. The PNGFA documents and the RIL guidelines were assessed to determine which
planning and harvesting activities would be appropriate for small-scale forest management
in PNG. The objective for this part of our research was to identify the specific activities that
should be included in our recommendations and removing those that were more suited to
industrial-scale forest management. The findings were reviewed by personnel from TFTC
and PNGFA to ensure that the recommendations were appropriate. The final PNG small-
scale RIL code of practice was written by Micah Scudder, Charles Tsiritsi, and Grahame
Applegate.

Activity 3.4 Undertake combined demonstration of the main aspects of the revised
RIL and Management Plans for clans in the field near Lae

The proposed methodology included the identification of a site with an existing Timber
Authority (TA) or potential to obtain one (Approximately 12,500 ha total over a 50year cutting
cycle with 250 ha harvested annually), that is within an economically feasible distance a of
a mill. Ideally, the site was to be located in an area where TFTC had an area to be logged
or within an existing timber concession, (coordinated with PNGFA, (Madang or Lae) and
have already established relations with the communities. It was planned to involve Forestry
students from UniTech for pre and post harvesting activities including; planning, RIL layout
and measurement, mapping, forest inventory and capacity building of forest ecology related
skills. There was also a workshop planned for UniTech students to demonstrate their skills
learned in the activity as well as highlighting the results of the RIL and management
planning activities to the PNGFA, communities and TFTC.

This activity was planned for 2020 and/or 2021 but COVID 19 curtailed any field activities
in PNG that could be carried out in a safe manner by all researchers. Our revised plan
involves a multi-day online workshop in September 2022. The workshop covered the
outputs produced in Activity 3.3: small-scale FMPs, RIL procedures, and implementing a
small-scale timber harvest. The workshop attendees include staff from TFTC, FRI, and the
PNGFA.

Activity 3.5 Improved management of the eco-forestry system

Improvements to the eco-forestry management system were developed. These
improvements were identified during project Activities 3.1, 3.2, 3.3, 3.6, and 3.7. A report
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was prepared summarising the research findings and recommendations for improving the
eco-forestry system.

An assessment of the past eco-forestry operations was conducted with a literature review,
interviews with key informants, and a thematic analysis of the findings. A Discounted Cash
Flow (DCF) analysis of portable sawmill operations was conducted that utilized a mixed-
methods approach. Key informants were interviewed from an eco-forestry NGO in Madang,
from forest product businesses in Lae, and from staff at the TFTC in Lae. The data collected
from the interviews was placed into a DCF model using Microsoft Excel software and Monte
Carlo risk analysis simulation techniques. An analysis on value adding opportunities was
undertaken to identify potential options for improving the low financial returns expected from
milling rough-sawn lumber with portable sawmills.

To assess the existing timber markets available to FROs, and the constraints of the Timber
Authority, we conducted a case study. This case study assessed the smallholder wood
product value chain, the production costs of value-add wood products, and the reasons why
FROs chose not to adhere to the TA process. The results of our research were reviewed to
identify the features of previous small-scale forest management that were successful, and
the areas that could be improved upon. We provided a series of policy options to mitigate
the challenging areas.

Activity 3.6 Identify alternative marketing models and develop financial programming
models to evaluate performance of harvesting and marketing operations.

Research commenced on data collection on the operational costs for timber harvesting,
milling, and value-add production (Activity 3.6 and 3.7). The initial plan was to conduct time-
and-motion studies for each of the wood product processes to get detailed cost estimates.
TFTC indicated that this would not be feasible given the time requirements for a time-and-
motion study and the time constraints of TFTC staff. The strategy was then modified, and
in-depth interviews were conducted with each of the TFTC staff involved in the wood product
production processes and then with small-scale wood product manufacturers located within
Lae and nearby. Information from interviews with TFTC staff, TFTC Forester, portable
sawmill and chainsaw operators, lumber grading & drying staff, machining, chemical
treatment and sales staff, provided results which were essential for developing the proposed
RIL component in Activity (3.3), 3.6 and 3.7: A summary of the methods is as follows:

Sawmills willing to participate in research were identified, multiple meetings were held with
management and staff in collaboration with TFTC to understand operational costs; including
harvest setup, logging, hauling and milling. We had planned to collect additional cost data
for undertaking Reduced Impact Logging technigues in 2020, but this became impossible
due to the Covid-19 pandemic where staff could not travel to the field.

Initially the methodology involved financial modelling in Excel and Linear Programming (if
appropriate) to be developed and used to assess options. A discounted cash flow model
using the Monte Carlo Risk Analysis Simulation was actually used by Micah Scudder to
assess economic returns to forest resource owners and published in a peer-reviewed
article.

As part of this activity a Policy Brief was prepared by Micah Scudder, Claude Saliau, Dambis
Kaip (PNGFA) and Grahame Applegate with consultations and discussions with other
project partner staff within the PNGFA. At the suggestions of PNGFA, this policy brief was
combined with the brief produced for Activity 3.2.

Activity 3.7 Explore value adding opportunities for community timber in local
sawmills in Lae
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As part of improving the returns to small holders, it was necessary to understand the value-
adding opportunities for community produced timber in PNG. Several small-scale portable
sawmillers and wood product manufacturers were interviewed. These businesses conduct
timber harvests on community owned forests and value-add via processing the logs into a
range of higher value products. The business owners provided a historical background of
their business and the business model used involving harvesting cost, payments to
landowners; wood processing equipment used, products produced, wood product sales
prices and markets served. The business owners also shared information on the markets
that are likely to provide the best opportunities in the future for small-scale wood product
producers in PNG.

A report was produced on value adding opportunities for community timber production. A

peer reviewed article on the potential of portable sawmills as a value adding opportunity for
community timber production was also prepared.
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Figure 2 Theory of Change Diagram
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6 Achievements against activities and
outputs/milestones

The project operated for 6 years, including a one year no-cost extension and
faced a number of issues which seriously interfered with activities. Early delays
included finalising partner contracts in 2017/18 (6 months delay) and
subsequent funding (9-month delay) and research visas delays (3 years). These
delays caused a loss of the field work. This led to out-planting in the RMV and
species trials missing the first planting season (delayed by 2.5 years to 2019).
Issues with distribution of project funds by the PNGFA, and TIFTC due to
national budget issues, (8 -month period in 2018) where project funds were not
provided to the PNGFRI or FA Eastern Highlands. Finally, the COVID outbreak
in early 2020 led to numerous restrictions on local partners that contributed on
and off until well into 2022. Travel restrictions, and local conditions in PNG, also
prevented any visits by Australia-based staff from February 2020 until the end
of the project in September 2022 (2.7 years).

The Outputs table shown below provides the information on the Research Activity as
outlined in the original Project Document (column 1), a description of the Outputs,
with any reports or published papers, policy briefs (column 2). The Report No. for the
document is shown with the author and title in column 4. The actual documents with
the report numbers are in numerical order in Appendix 1.

Objective 1: To design and test novel tree-based livelihood systems for family-
focused community-based reforestation

Research Activity Original / Completed Planned & Report No and Titles of Output Reports
Outputs Actual / Comments
Completion
Date (bold)
Activity 1.1 Conference Abstract on family- Dec 2017 01. Thom, M., Wiset, K., Borthwick, F., and
Identify community based reforestation Oct 2017 Fisher, R (2019). Gender, agroforestry and
preferences and site forest landscape restoration in the Ramu-
conditions for family- Markham Valley. International FLR
based reforestation Conference Manila February 2019.
Report on social science Feb 2017 02. R. Fisher. Social science research
training workshop-Ramu Jan 2018 training No.1 (Part 1 & 2).
Report on social science Jun 2021 03. R. Fisher, Social science research
training workshop-On-line training No.2
Report on community Oct 2018 04. R. Kagl, N. Wampe, M. Thom, and R.
preferences for services Aug 2022 Fisher. Preferences for family - based
required for home garden- agroforesty in the Ramu-Markham Valleys.

based reforestation.

Policy Brief to support the Sep 2019 A Policy Brief was not prepared due to the
PNGFA to implement their extended time it took to undertake the research
community reforestation and then restrictions due to COVID -19 travel
program. from Australia and meeting restrictions with
relevant Department in PNGFA.

Activity 1.2: Report on bio-economic April 2020 05. M. Scudder, N. Wampe & Melinda Thom.

Develop bio-economic models for home garden-based Jun 2020 Bio-economic models for tree-based

models for tree-based tree systems livelihood systems

livelihood systems.

27|58



Final report: Enabling Community Forestry in Papua New Guinea

Activity 1.3:
Establish field trials
which address key
areas of technical
deficiency in tree —
based livelihood
systems

Activityl1.4:

Pilot test most
promising tree-based
livelihood systems with
families.

Activity 1.5: Report on
the establishment of

Publication on cocoa / Mar 2021
eucalyptus sp.based

agroforestry system.

Conference Abstract on cocoa Feb 2019
in Ramu- Markham Valley

Brochure Feb 2020
Report on Establishment of Jul 2018
Variable Spacing Trial- RAIL  Jul 2020
Report on Establishment of
Elétr)lz)llj(lz)Spacmg Trial- Kintinu Jul 2019
Apr 2021

Report - On-Line Zoom
workshop with PNG partners

. ; ; Unscheduled in
on spacing trial data analysis.

Initial PD
Oct 2022
Report on Field Trial
Establishment for PNG
Aug 2022

Livelihood agroforestry systems Sep2020
tested with a network of family- Mar 2019
based trials established in

Ramu /Markham Valley.

A livelihood-based agroforestry Jun 2019
system established as a family- Jun 2019
based trial/ plot in Ifiufa,

Eastern Highlands

A livelihood-based agroforestry Jun 2019

system established as family- Nov 2019
based trial at Marisin bridge,

Eastern Highlands

Report on early results and Jun 2020

discussion on Umi Trial/Plot.

Report on Umi Jan 2020

Report providing extension Sep 2020

material on Q Seedling May 2020
(developed by Dr Gregorio)

produced for presenting at

family/ community-based

workshop at Daulo.

Report on nursery training for | Nov 2018

clans in RMV

Report on the establishment of Sep 2019
the demonstration high species Mar 2021
diversity nursery at RAIL.

06. Scudder, M., Wampe, N., Waviki, Z.,
Applegate, G., and Herbohn, J. Smallholder
cocoa agroforestry systems; is increased
yield worth the labour and capital inputs?
Agricultural Systems 196.

07. Single, C. and Baynes, J. (2019)
Theobroma cacao (cocoa) in the Ramu-
Markham Valley: a strength, weakness,
opportunities and threats analysis.
International FLR Conference Manila February
2019.

08. M. Scudder, Umi Agroforestry
Demonstration

09. Z. Waviki. Commencement Report for
Variable Spacing Trial (0.36 ha)- includes,
specific design (common to all trials) layout,
species, initial growth and mortality &
maintenance schedules.

10. W. Andasua Commencement Report for a
Variable Spacing Trial (0.36 ha) and includes,
specific design (common to all trials), layout,
species, initial growth and mortality &
maintenance schedules.

11. M, Scudder Species trial analysis on
selected spacing / variable spacing PNG
trials with R Software.

11a. N. Gregorio Establishing Field Trials in
PNG.

12. N. Wampe. Commencement Report on
the mixed species, multi-purpose
agroforestry tree-based livelihood
demonstration plot at Umi covering 0.5 ha
(RMV).

13. Vincianna Andrew. Commencement
Report on the agroforestry tree-based
livelihood system at Ifiufa covering 0.16 ha
and includes details on layout, species and
management and measurement regimes.

14. Vincianna Andrew. Commencement
Report on the agroforestry tree-based
livelihood system at Marisin Bridge
covering 0.16 ha and includes details on
layout, species and management and
measurement regimes

15. N. Wampe. Field Trip to Umi Agroforestry
Plot

16. N. Wampe Commencement Report on
Umi demonstration

17. Vincianna Andrew Extension and Training
for Q Seedling at Daulo in Goroka

18. C. Single. Nursery Training at Atzunas
community

19. N. Gregorio. Assessment of the

Seedling Production System of RAIL
Forest Nursery
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field trial from FST Report on the establishment  Nov 2018 20. N. Wampe: Commencement Report on
/2011/057 (no evaluation as per the PD) mixed-species trial (established in Nov

) of the mixed-species trials 2018- 0.4 ha) includes, specific design, layout,
Improve quality of  jegigned to improve quality of species, initial growth and mortality &
multi-species, or mixed reforestation at RAIL. maintenance schedules.
species native forest
reforestation on sites of penort on the establishment  Jul 2021 21. W. Andasua: Commencement Report on

high conservation

(no evaluation as per the PD) mixed-species trial (established in

value of the mixed-species trials September 2019 0.4 ha) includes, specific
designed to improve quality of design, layout, species, initial growth and
reforestation at Goroka. mortality & maintenance schedules.

Activity 1.6: Interim report on variable Jul 2018, 2019, 22. H. Morte. Commencement Report on a

Maintenance and spacing trial including the 2020, 2021 Variable Spacing trial using 4 species. at

measurement of maintenance & interim tree Nov 2019 Situn and not Leron (as planned).

species trial measurements.

established by FRI at

Leron in FST/2011/057 Report on interim tree

Jul 2018, 2019,
measurements

23. H. Morte. Brief Summary of results

and extend trial with 2020, 2021 covering 4 measurement periods.
additional agreed Jul 2021
species
Report on the additional trial Jul 2018 24. H. Morte. Commencement Report on
(Mixed Species Trial) Aug 2022 Mixed Tree Species Trial in Tikeleng in

August 2022.

) Mar 2018
Paper in form of abstractand o) 5919

presentation focusing on a
literature review of species
performance in PNGFA
trials

25. Jeffrey, G., Morte, H., Applegate, G., Yelu,
W., and Golman, M. Tree species selection.
One of the components for successful FLR
in PNG. Presented in International FLR
Conference held in Manila, February 2019.

PC = partner country, A = Australia
Page Break

Objective 2: To identify the methods by which family-focused community-based
reforestation can be scaled-out to a landscape scale

Planned & Actual
Completion Date

Research Activity Original / Completed

Outputs

Titles of Output documents /
comments

Activity 2.1: Report outlining key drivers Sep 2018 26. K. Wiset, J. Baynes, and G.
Assess community- including impact of women of Jun 2020 Applegate. Community — based
based landscape-scale success of community-based landscape-scale reforestation
reforestation initiatives landscape scale reforestation initiatives in Asia-Pacific.
in the Asia-Pacificto  in Asia Pacific.
identify key factors
likely to impact Brochure on the Project Feb 2019 27.M. Scudder Enabling Community
success for scaling Forestry in Papua New Guinea
out.
Report on scoping study on May 2021 28. N. Wampe, R. Fisher, G. Applegate
causes of fire in RMV and J. Baynes. Anthropogenic fires in
the Ramu-Markham Valley.
Abstract for a conference paper Feb 2019 29. Wampe, N., Fisher, R. and Baynes, J.
on initial observation of fire in Anthropogenic fires in the Ramu-
RMV Markham Valley; underlying causes
and motivations. Presented in
International FLR Conference held in
Manila, February 2019.
Activity 2.2: Report outlines justification for Oct. 2018 30. R. Fisher, M. Thom, N. Wampe, and

Explore how to build  why Activities 2.2 and 2.3

cooperation within and have been combined and why

between families and pilot testing and scaling have

clans to enable been implemented in parallel. It

landscape-scale explains how Activity 1.4

reforestation. (demo plots) forms part of the
tree planting efforts for
reforestation and or
agroforestry.

Aug 2022

J. Baynes. Agroforestry interventions
at Ramu: The process and rationale
for the approach
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Activity 2.3:
Implement pilot
reforestation initiatives
in partnership with four
communities in the
Ramu-Markham Valley
and Eastern Highlands

Activity 2.4:
Develop extension
materials and best
practice guidelines
outlining lessons key
findings and
recommendations

Activity 2.5:

Design and implement
a monitoring program
for community forestry
initiatives

Abstract for a conference paper
on reforestation and agriculture Feb 2019
in grasslands in RMV

Publication on an analysis
about gender issues related to
the landscape restoration in the
RMV

Sep 2020

Report on reforestation, tree
nurseries and rationale for
reforestation, the community
negotiation and the social
investigation and extension
process in 3 communities in the
RMV

Sep 2019
Jun 2019

Pilot reforestation activities
commenced in two additional
communities in Goroka in 2020
(No Report).

Sep 2020
Jun 2020

Report outlining lessons, Aug 2021
findings and the role of women Aug 2022
in reforestation activities, and
recommendations for future

reforestation programs.

Best practice guidelines and
training manuals on community
reforestation

Sep 2020

Policy Briefs and meeting briefs Sep 2020
to PNGFA on improved training

materials to support their

national reforestation

program.

Report on designing and Oct 2017
identifying key social, economic Jun 2020
and biophysical indicators that

are robust and simple enough

to be measured at low cost for
monitoring the impact of family-

focused reforestation sites. The

report combines interim

information with the additional

tree planting /monitoring data

using Atzunas and Bopirumpun

as examples.

PC = partner country, A = Australia

31. Baynes, J., Mathe, L., Unsworth, W.,
and Applegate, G. Synergies between
forest landscape restoration and
agriculture in the grasslands of Papua
New Guinea Presented in International
FLR Conference held in Manila, February
2019.

32. Kanchana Wiset, Robert Fisher, Jack
Baynes, Nathan Wampe, Melinda Thom,
William Jackson and John Herbohn.
What could forest landscape
restoration look like in the Ramu-
Markham Valley of Papua New
Guinea? Land Use Policy 121 106322
30. (see Activity 2.2 output)

Reforestation in Goroka is as follows:
Lufa: (3 communities 21 families) 5 ha —
2020.

Kafana: 3 communities 22 families) (6 ha)
-2020

33. M. Thom, K. Wiset, F. Borthwick. And
R. Fisher. Gender, agroforestry and
forest landscape restoration in the
Ramu-Markham Valleys

34. N. Gregorio Identifying Mother trees
in Biodiversity Buffer Zones for
Reforestation

A Policy Brief was not prepared due to
COVID -19 travel from Australia and
meeting restrictions with relevant
Department in PNGFA.

35. S. Scudder, G. Applegate, C. Saliau,
N. Wampe, and B. Fisher. Monitoring
Program to assess Family-focused
Community Forestry Initiatives

Objective 3: To identify and pilot test institutional arrangements and policy
recommendations which improve access to formal timber markets

Research Activity

Activity 3.1
Identify constraints
associated with the
Timber Authority
process

Original / Completed
Outputs
Report on the key constraints
for communities to sell timber
including key issues associated
with the TA process

Jun 2018
Jun 2019

Jan 2019

Planned & Actual
Completion Date

Titles of Output documents /
comments
36. M. Scudder, C. Saliau, and G.
Applegate. Constraints of the Timber
Authority Harvest Permit and Options
for Improvement

37. Scudder, M. Baynes, J., Applegate,
G., and Herbohn, J. Addressing small-
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Publication on small-scale
forestry and informal markets in

PNG
Activity 3.2 Report covering options for Jun 2019
Identify possible ways |revised TA processes and Jun 2019

to improve the Timber |costs to enable communities to |(Combined output
Authority process for | market their timber profitably. |with Activity 3.1)
Eco-forestry.

Policy Brief on TA Guidelines |Sep 2019

combined with timber market  [Nov 2019

models and PNGFA regulations

as part of Activity 3.6

Activity 3.3 Report outlining revised Sep 2019
Develop Reduced guidelines for RIL and Jun 2020
Impact Logging (RIL) |management plans for clan-

and management plansbased operations.

for eco-forestry to be

included in the Timber

Authority process.

Activity 3.4: Demonstration eco-forestry Nov 2020
Demonstration of the  [(small holder) /RIL activity

main aspects of the undertaken in the field near

revised RIL and Lae.

management plans.
40. Report On-Line Workshop (Sep 2022

Workshop for TFTC, FRI, and |Jun 2021
PNGFA and Unitech students

Five Guidebooks to provide Sep 2022
guidelines for small-scale forest
management planning and

timber harvests with RIL

techniques.
Activity 3.5: Report on eco-forestry with Aug 2021
Improve the recommendations for improving/Jul 2022

management of the the eco-forestry management
selected eco-forestry  |system for small holder
system forestry

Publication on the Feb 2018
management of the eco-
forestry system in PNG

Activity 3.6: Report on financial and other |Oct 2018
Identify alternative models developed for the Jul 2022
marketing models and |analysis of alternative

develop financial harvesting and marketing

programming models models.

scale forestry informal markets
though forest policy revision: A case
study in Papua New Guinea. Land Use
Policy 88 (2019) 104109

36. (see Act 3.2 output)

38. M. Scudder, C. Saliau and G.
Applegate. The PNG Small-Scale
Timber Informal Market - creating an
enabling regulatory framework.

39. M. Scudder, C. Tsiritsi, and G.
Applegate. Reduced Impact Logging
Guidelines for Small-scale Forestry in
PNG

This activity did not proceed as planned
due to COVID-19 restrictions and was
replaced by an On-Line Workshop on
small scale forest management

40. M. Scudder Small-scale Forest
Management Planning & RIL

This Workshop was designed for TFTC,
FRI, and PNGFA and Unitech Forestry
students to training on the smallholder
forest management plans, timber harvest
plans, small-scale logging code of
practice, and small-holder timber sales
contracts.

The Workshop did not take place due
to COVID-19 and was replaced by the
On-Line workshop in Sept. 2022.Report
No. 40.

41. M. Scudder Guidebooks

41a M. Scudder, Forest management
Manual.

41b.M. Scudder. Papua New Guinea
Smallholder Forest Management
template

41c.M. Scudder. Papua New Guinea
Small -Reduced Impact Logging Code
of Practice

41d.M. Scudder. Papua New Guinea
Small-scale Timber Harvest Plan
Template

41e. M. Scudder. Papua New Guinea
Small-scale Timber Sale Contract
DRAFT Template

42. M. Scudder and G. Applegate
Improved Management of the Eco-
forestry System in PNG.

43. Scudder, M., Herbohn, J., and
Baynes, J. The failure of eco-forestry
as a small-scale native forest
management model in Papua New
Guinea. Land Policy 77 (2018) 697-704.
44. M. Scudder and G. Applegate.
Identify alternative marketing models
and develop financial programming
models to evaluate performance of
harvesting and marketing operations.
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to evaluate financial
performance of
harvesting and
marketing operations

Activity 3.7:

With the assistance of
Timber and Forestry
Training College and
the local sawmills in
Lae to Explore value

adding opportunities for

community timber.

Publication on financial viability [Sep 2018
of portable sawmills

Publication on timber royalty to [Jun 2028
improve livelihoods

Policy Brief on timber market |[Jun 2019
models and improving financial

returns to forest resource

owners (see Activity 3.2)

Report On-Line Workshop Jul 2022

Workbook on forest financing | Jul 2022

Report on benefits and Sep 2019
beneficiaries for timber-based Jun 2020
value-adding opportunities for
eco-forestry timber

PC = partner country, A = Australia

45. Scudder, M., Herbohn, J., and
Baynes, j. Are portable sawmills a
financially viable option for economic
development in tropical forests.
Forest Policy and Economics 100 188-
197.

46. Scudder, M., Baynes, J., and
Herbohn, J. Timber royalty reform to
improve the livelihoods of forest
resource owners in Papua New
Guinea. Forest Policy and Economics
100 113-119.

38. M. Scudder, C. Saliau and G.
Applegate. The PNG Small-Scale
Timber Informal Market - creating an
enabling regulatory framework

47. M. Scudder, Forest Financing

48. M. Scudder. Finance Training
Workbook

49. M. Scudder, C. Tsritsi, C. Saliau, and
G. Applegate. Value Adding
Opportunities for Community Timber
Production in Local Sawmills in Lae.
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7 Key results and discussion

A summary of the results and findings are as follows:

Tree species trials require a long-time commitment in most cases to obtain meaningful
results. A long-term commitment from ACIAR and the partners is required and should be
incorporated in the research partner's monitoring and maintenance program following the
completion of the Project. This should be agreed to with partner organisations prior to the
Project commencing.

A similar point can be made about the social processes involved in extension activities to
identify community interests and negotiate with communities about activities.

Understanding tenure and decision-making processes is essential to any reforestation or
agroforestry interventions. Findings in the RMV make it clear that both clans and individual
farmers are essential to land-use decisions. Clans own the land, but do not usually engage
directly in land-use or economic activities. They allocate land to clan members who make
decisions about the use of land and the activities that take place on it. This means that
interventions regarding reforestation need to involve both clans and families or small
groups of close kin.

Individual families will generally be the direct beneficiaries of efforts to reforest grasslands
rather than the clans.

Extensive investment is required in developing social and other “capital’, for a landscape
approach to forest restoration to be feasible. In summary, it doesn't have to be centrally
managed, but can rely on lots of little actions which can add up to FLR.

Highly targeted, family-based, assistance may be more effective than participatory
community-wide approaches to engagement.

Local communities are heterogeneous in terms of interests. It is essential that outside
agencies involved in extension understand the variety of interests and stakeholders within
the population rather than assuming shared interests.

Training, material assistance and institutional support may be initially effective in
promoting collective action for FLR, but heterogeneity may re-emerge as a disruptive
influence if well-intentioned extension activities create or exacerbate existing social
tensions.

Standardising case study data collection methods across the ACIAR Projects in the
Philippines and PNG has been important to better identify lessons learned in both
situations for improving our understanding how best to implement FLR. Use of methods
such as stakeholder interviews and landscape visualization have proved to be useful.

Identifying preferred tree species for clans and families to plant risks limiting options to the
species families know or have heard about which may be unavailable or unsuited to local
conditions. A better strategy involves identifying what services and benefits families and
clans want to obtain from farm-based agroforestry and then discussing specific options.
Individuals have a variety of needs and pre-designed agroforestry packages will need to
be broad in scope to be adapted by individual farmers.

Women strongly prefer agroforestry or tree plots to be in proximity to their homes and not
to be too large. Given that any tree planting will impact on women’s labour, this is an
important result for upscaling, designing and locating agroforestry systems in the RMV.
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¢ Women and men often have broadly different preferences for tree-based land use
systems. Women tend to prefer planting trees mixed with food crops, not in rows. Men
tend to prefer trees to be planted in rows to provide shade for cash crops.

¢ Men are generally more active in clan-level decision making. Women, however influence
their decisions and are also heavily involved in household level decisions about
gardening. However, there is variation and women influence decisions in a variety of
ways.

e Cocoa agroforestry technologies that have been found to increase cocoa yield require
additional labour and capital inputs that result in a decreased hourly wage equivalent being
earned by smallholders.

¢ Organizations involved in eco-forestry pursued an operational model primarily focused on
producing rough-sawn sustainably certified lumber for the international market; but this
model failed. Producers struggled to meet the quality and quantity demands of
international lumber buyers and hence financial viability.

e Using portable sawmills to produce rough-sawn lumber is highly unlikely to be financially
viable if an even distribution of the trees at the harvest site were milled. The value-added
wood products that provided the largest financial return in local markets were tongue &
groove flooring and weatherboard.

e Timber royalties designated by the PNGFA are at fixed-rates by species. The real value
of the timber royalties has declined by 51% since 1990, with some species showing
declines as much as 67%. The results of the fixed-rate royalty applied to PNG timber
means that the real value of the financial returns that forest resource owners receive from
timber harvests is becoming smaller each year. An unintended consequence of the low
royalties paid to forest resource owners has been the development of an informal sector
of technically illegal small-scale timber harvesting in the native forests.

e The Timber Authority permit was designed for industrial-scale logging operations and are
not the appropriate scale and or able to meet the immediate cash needs of FROs. As such,
most FROs do not obtain a TA and operate within the informal market outside of the
regulations and view of the PNGFA. The small-scale wood product manufacturers that
participate in the informal market have been able to capture most of the timber value and
have a monopoly on market price information.

Each of these key results is discussed below.

7.1 Tree species trials

Variable spacing trials under Activity 1.3 (PNGFA Goroka and RAIL) and Activity 1.6 (FRI)
have been established at Situn, RMV and Goroka. The trials form part of a series of similarly
designed trials in the Philippines and in ACIAR FST/2012/057. The establishment of the trials
have been documented in the form of Commencement Reports, which provide details of the
planting date, design and layout and maintenance and monitoring schedules. The trials
comprise four species in a variable spacing design (modified Nelder Design), with the objective
of assessing survival and performance at ten different spacings, ranging from 0.3 mto 7.5 m.
Each trial area is 0.36 ha. All new trials will be designed with buffer rows surrounding the net
plots which aids in the analysis using R Studio.

Mixed tree species trials with similar designs for comparison have been established at Goroka
by PNGFA Goroka and at Ramu by RAIL under Activity 1.5 and near Lae by FRI under Activity
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1.6. Survival and growth data is collected regularly from all project trials, with the early results
providing a basis from which to evaluate initial responses to species mixtures, spacing and
other measured parameters.

The trials in Activity 1.3, 1.5 and 1.6 were designed to facilitate improved silviculture
requirements for community-based reforestation, where optimum planting spacing for tree
species are currently unknown for different management objectives and rotation requirements.
In addition, the mixed species designs which have been also used elsewhere are designed to
identify how different species perform when gown with different species. This concept is based
on previous research in Australia by Lamb et al. (1998). This is information is important for
use in both an agroforestry system as outlined in Activity 1.4, as well as in mixed species
plantings required for High Conservation Value plantings on degraded stream banks and
buffer zones.

The data from the trials is being collected and the measurements will be analysed in Microsoft
Excel and R software to assess the results. A Workshop using R was undertaken in
September 2022 using data from the Spacing Trial and Setun and the Mixed species trial at
Goroka established in FST/ 2012/057 which is now 5 years old, to train the partners how to
use R to analyse their own data from their trials.

7.2 Family focused tree-based livelihoods

7.2.1 Family preferences

It is important to understand what local people and communities want from project activities.
This means understanding what different stakeholders need and this especially requires an
understanding of gender differences. The report by Kagl et al. (2019) and the PhD research
by Wiset et al. (2022) documents the significance of the differing outcomes people desire from
interventions.

An underlying concern was that identifying preferred species risks limiting options to species
families know, which may not be available, may be too expensive or may be inappropriate to
local conditions such as climate, soil or altitude. This approach risks leading to a “shopping
list”. Identifying what services and benefits families and clans want to obtain from farm-based
agroforestry is more useful and allows exploration of a wider variety of practically available
options. The result is a broad understanding of the expectations of communities from
agroforestry and that individuals have a variety of needs and that pre-designed agroforestry
packages will need to be very broad in scope to be adapted by individual farmers. An important
finding is that women strongly prefer that plots should be in close proximity to their homes and
should not be too large. Given that the proposed plots will impact on women’s labour, this is
an important result for upscaling, designing and locating agroforestry systems in the RMV.

The study on family tree- plantings involving individual family-based agroforestry systems with
cocoa indicated that with current prices received, smallholders are receiving an equivalent
hourly wage that is less than the minimum wage in PNG. In addition, the progressive addition
of labour inputs and capital outlays of the higher input based cocoa systems results in hourly
earnings that are less than the low input systems, or current system being practiced by
smallholders in RMV. These decreased hourly earnings may explain the low adoption of these
technologies. The results indicate that the additional evaluation criteria used in this analysis
(return on labour, mean labour hours/day, and mean annual capital outlays) should be
incorporated in other future evaluations of agroforestry systems to better understand the
management activity requirements of smallholders from the view of labour and capital input
costs
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Financial models have been developed for multi species agroforestry systems for rural
landowners in the Ramu Valley. The purpose of these models was to compare how different
land use alternatives can impact the livelihoods of the landowners. The financial criteria to
evaluate these different models was net present value (NPV), land expectation value (LEV),
return on labour, and average person hours per day worked. These financial criteria were
selected as they allow evaluation of agroforestry systems from different perspectives. NPV
and LEV are commonly used criteria for ranking the present value of different land-use
investments. These criteria may not always be appropriate for evaluating agroforestry systems
because the landowners are subsistence farmers and there is technically no financial cost for
their labour inputs. Hence, return on labour and average person hours per day were
incorporated as evaluation criteria. The agroforestry systems that have the highest NPV and
LEV did not always have the highest return on labour, which could be a more important criteria
from the perspective of the landowner. Additionally, some of the agroforestry systems that had
the highest average person hours per day would make these systems unfeasible for some
landowners due to time constraints and/or smaller household labour availability. Using these
additional criteria allowed to better assess which land-use alternatives are most appropriate
for the specific situation of individual landowners.

7.3 Clans and Gender based land use decisions

Clans and land use decisions: As has been pointed out above, clans allocate plots of land
to clan members. Clans do not generally act collectively on economic activities on clan land.
The activities and who and what is involved are determined at the family level. Clan leadership
is usually not inherited or by election. It is usually achieved by prestige and reputation. Sons
of leaders may achieve leadership by association with their father’'s prestige, but this is not
formal inheritance. Technically the leadership is achieved rather than ascribed. There are
often several leaders who have authority on the basis of their reputation and social networks.
Land use decisions are not usually made by “committees” of clan leaders but informal
processes.

Gender: While decision-making about land use at the clan level tends to be dominated by
men (as land tenure is patrilineal in the RMV), this can be overstated as women do influence
decisions in the background. Women are heavily involved in decision-making about crop
choices and other aspects of land use in the gardens they manage. Importantly, they can often
“vote with their feet”, by not following decisions, when decisions made by men impose
unacceptable labour requirements on them.

An important finding of implementing the tree-based livelihood systems tested under Objective
1 with a wider number of clans is separating the ‘pilot testing’ from the wider implementation.
Separating these two aspects has been demonstrated to be unrealistic both for practical and
methodological reasons. In fact, pilot testing and the expanded implementation have been
taking place in parallel. Firstly, the pilot testing did not commence until after the 2018/2019
wet season (November — March) due to the delayed project starting date and the pilot testing
of community reforestation plots has therefore not been fully implemented and certainly has
not been completed. Expanding implementation of field plantings cannot be based on
incomplete results. The second reason is that the pilot process makes sense if it involves a
wider variety of interested farmers. ldentifying individuals to collaborate with necessarily
involves cooperation with clans, at least in seeking agreement about activities. Selecting very
limited numbers of individuals following extensive discussions and negotiations with and within
communities raises expectations. These negotiations may identify additional individuals with
potential interest in trial plots. Restricting numbers frustrates expectations.
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7.4 Community-forestry in the Asia Pacific region

A study of community-forestry revealed that many of the large-scale reforestation activities in
the Asia Pacific region that have reforested hundreds of thousands of hectares involving
communities have been funded and managed by central governments, with the communities
supplying the labour for tree planting. A close look at the policies in many countries relating to
community-based forestry indicate that little attention is given to tenure rights, which are
usually vested in the government and provide little in the way of supporting “collective action”
or smallholder forestry on a landscape scale. This approach has never-the-less been seen by
many as being successful, as trees have been established on degraded forest land.

In most countries in Asia Pacific, even in Melanesia where the government does not own most
of the land or forests, the capability of communities to actually have effective management
power to manage their community land limits their scope to successfully undertake
community-based reforestation or FLR to combat the impacts of deforestation forest
degradation and poverty. The study also found the terms community-based forestry, or
community forestry are generic and cover many activities involving reforestation or the
different forms of “FLR”. In Asia Pacific, much of the scientific literature, as well as the different
institutions’ reports and government policies have titles including the words, ‘FLR’ or
‘community-based forest management’, but what is often described in the documents is
reforestation, managed by central or local governments, with communities mainly involved to
plant the seedlings. There are few examples apart from perhaps Nepal and the smallholders
in parts of Indonesia which can, under current definitions be considered as community forestry,
where collective action by communities or by individuals is undertaken, for managing forests
on their own land.

7.5 Firein the Ramu — Markham Valley

Fire is a major concern in many parts of the Asia Pacific where monsoonal climate patterns
prevail and where forests have been degraded by repeated fires, resulting in large areas
dominated by grasslands. It is therefore to be expected that fire is a major element in
influencing land cover in the RMV and Eastern Highlands much of which is dominated by
grasslands. A scoping study by Nathan Wampe at Ramu, carried out as a project activity,
focused on improving our understanding of the underlying causes of fire around the RAIL
operations. A preliminary typology was developed to replace the common assumption that
fires are mostly lit just because people like lighting fires. Many fires are lit for purposes of land
management or hunting. Fires also arise from conflicts over land or other assets and is used
as a weapon in conflict resolution. Despite common assumptions (prejudices) relatively few
ignitions occur for entertainment. This research was undertaken as preliminary/scoping
research and has highlighted the need for follow-up research and building on the research
methodologies that have been developed by ACIAR and other fire research projects in
Indonesia.

7.6 Cocoa agroforestry technologies

In Papua New Guinea, pest and disease management systems have been developed to
provide improved yields and revenues, but there has been limited uptake. An ‘Integrated Pest
and Disease Management (IPDM) system was previously developed that had four categories
for smallholder cocoa management. The first IDPM system (low inputs) is representative of
the existing smallholder cocoa management practices. The remaining three IDPM systems
(medium, high, and maximum) require increased activity inputs. It was estimated that
incorporating the other three IPDM systems would provide greater returns to smallholders. We
hypothesized that the low uptake of these systems may be due to the improved yields not
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being sufficient to justify the required increase in labour and capital inputs. Our objective was
to assess if the integrated pest and disease management systems were financially viable. We
developed four DCF models to simulate the four IPDM cocoa systems. Monte Carlo risk
analysis simulation was incorporated into the DCF models to address variables with inherent
uncertainty. The results demonstrated that the progressive addition of labour inputs and capital
outlays of the pest and disease management systems resulted in mean hourly incomes that
are less than currently being received. These decreased hourly earnings may explain the low
adoption of these technologies.

7.7 Eco-forestry operational model assessment

Beginning in the 1990s, six organizations attempted to mitigate the deforestation and forest
degradation occurring in PNG by facilitating small-scale native forest management by
Indigenous forest landowners. All six organizations utilized an ‘eco-forestry’ approach,
involving selective harvesting of timber combined with the milling of timber by Indigenous
forest landowners using portable sawmills. The lumber produced was sold into local and
international markets as sustainable certified under Forest Stewardship Council (FSC)
principles. The use of portable sawmills was also intended to provide the landowners with a
greater financial return compared to the timber royalty payments they could receive from
logging companies. We conducted a literature review and interviews with key informants from
the eco-forestry organizations and the PNG Forest Authority to assess the effectiveness of
variants of the portable sawmilling model. We found that each of the six organizations were
unsuccessful in developing a financially viable model for small-scale native forest
management by Indigenous forest landowners in PNG. All the Indigenous landowners were
unable to continue their portable sawmill operations once the donor funding of the eco-forestry
organizations ceased. In addition, the operators of portable sawmills struggled to produce
lumber that met the quality and quantity demands of buyers, who ultimately ceased purchasing
the lumber. Furthermore, the Indigenous landowners struggled to adhere to the FSC
principles, resulting in a loss of FSC certification. The study identifies a need for a new small-
scale native forest management model in PNG. We recommend that future research involve
collaboration with private sector businesses and professionally trained operators to inform the
development of a small-scale forest management model which is financially profitable while
also adhering to the principles of eco-forestry.

7.8 Financial analysis of portable sawmill operations in tropical
forests and value-add opportunities

Using portable sawmills to produce rough-sawn lumber is highly unlikely to be financially viable
if an even distribution of the trees at the harvest site were milled. The variable processing
costs of portable sawmills are very high relative to the average sales prices of rough-sawn
lumber. It was discovered that only a small selection of timber species had per unit sales
prices that were greater than the per unit production costs. This finding illustrated that the
species composition of the harvest site was a critical factor for achieving financial viability.
The high level of species diversity of PNG’s forests emphasized the importance of harvest site
selection. Harvest site selection was also affected by the distance to market due to high
lumber transportation costs. The research also discovered that maximizing daily log input and
A grade lumber recovery were also critical factors for achieving financial viability with portable
sawmills. The advent of a desired timber species composition at the harvest site did not
guarantee financial viability. This finding highlighted the importance of competency-based
training for small-scale timber harvests and portable mill operations.
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We found that the financial viability of portable sawmill operations could be greatly improved
if further value was added to the rough-sawn lumber. We determined that the value-add wood
products that offered the best potential opportunities are T&G wood flooring (made from
Pometia pinnata, and Intsia bijuga), weatherboard (made from mixed softwoods, and
architrave made from mixed hardwoods. We found that these products had the largest profit
margins and require a larger volume of use per housing unit relative to D-mould. Structural
lumber products that are in demand should still be produced, but we recommend that the
cutting patterns for milling the logs focus on producing flooring, weatherboard, and architrave
pieces. In addition, focus on these value-add products can act as a hedge against the larger
sawmills that are able to produce rough-sawn lumber products at lower costs.

We suggest that value-add wood product manufacturers strive to produce the highest quality
T&G flooring and weatherboard within the target market. Opportunities for improving product
guality can be achieved with the purchase of modern machining equipment, improved drying
and grading standards, and improved chemical treatment procedures. We recommend that
further research be conducted to identify the specific product attributes desired by the target
market related to these quality improvement opportunities. We also recommend that further
research be conducted to identify the service attributes desired by the target market. Some
examples of service attributes are; installation instructions included with the product;
installation training; product delivery; prices; payment options; and sales reps being available.

7.9 Assessment of timber royalties paid to FROs

During the last decade, annual timber harvest volumes in the formal market have averaged
3.4 million cubic meters (m3). Approximately 90% of the timber harvested is exported. The
logging companies are required to pay timber royalties to the customary landowners. These
royalty rates have minimum fixed values that vary by species. The fixed rates were initially
setin 1991 at 10 PGK per m? for all species. In 2008, the Forest Minister increased the rates
for select species in the Group 1 category. The royalty rates for species in Groups 2, 3, and 4
have not changed since 1991.

PNG has experienced an average annual inflation rate of 7% since 1991. Since the timber
royalties are fixed rates by species, the weighted average real value of all the timber royalties
has declined by 53% from 1991 to 2020. The real value of royalties for Groups 2, 3, and 4
species have declined by 70% from 1991 to 2020, since the rates for these species have never
been increased despite representing an average of 35% of timber harvest volumes. By
comparison, the log export duties collected by the PNG government are calculated with a
progressive tariff rate based on the Free on Board (FOB) market value of the logs. This
protects the tariff rate from the erosion of real values caused by inflation. The result of the
fixed-rate royalty is that the real value of the financial returns that FROs receive from timber
harvests on their lands is getting smaller every year. An unintended consequence of the low
royalties paid to the FROs has been the creation of an informal market of small-scale timber
harvesting in the country’s native forests.

In late December 2021, Circular Instruction No. 25/2021 by the PNG Forest Authority was
issued as a public notice for the timber royalties to be increased by 20%, effective as of 1st
January 2022. If the timber harvest volumes by species in 2022 is representative of the
average for the last decade, the average real value of timber royalties will increase to
approximately 18.40 PGK per m3,

7.10Constraints of the Timber Authority for Timber Harvesting

The 1991 Forestry Act does not clearly define regulations for timber harvests less than 500
m?3. The Act implies that individuals can harvest up to 500 m? per annum for personal use,
but not for commercial purposes. The Forestry Act does not define what qualifies as
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commercial use versus personal use. The vagueness in the wording has resulted in different
interpretations of what the intent is for harvests less than 500 m®. The predominant view is
that personal use refers to harvesting timber for constructing personal homes, other personal
buildings, and for fuel wood. Commercial use refers to the exchange of timber for money
and/or other goods, which is predominantly viewed as a violation of the regulations.

Most FROs do not obtain a Timber Authority (TA) because it does not fit their timber harvest
needs or their operational timeline. Most portable sawmillers harvest less than 225 m? per
year. The maximum annual operational capacity of most small-scale timber producers using
a portable sawmill is typically less than 500 m3. The TA is for timber harvests between 500
m?3 to 5,000 m® per year. In addition, most participants are not aware of the TA application
process procedures or have the financial means to provide the required performance bond.
Furthermore, most FROs sell their timber when they have immediate monetary needs. They
view their forests as a bank automatic teller machine (ATM) and make a withdrawal (small-
scale harvest) periodically when needed. The most common immediate cash needs identified
were:

o School fees: All expenses related to school, any actual school fees, project fees,
stationary, uniforms, and transportation to school.

e Store-bought goods: Consumables that FROs cannot provide for themselves such as
clothing, packaged rice, and canned meat.

e Ceremonies, such as weddings and funerals.

¢ Home construction: Lumber materials and non-lumber materials; nails; plywood; metal
siding; roofing materials; doors; windows; and window screens.

e Christmas celebrations.
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8 Impacts

8.1 Scientific impacts —now and in 5 years

Important impacts have emerged from the community agroforestry research and the eco-
forestry (community forestry enterprises) research where the costs and profitability of the
current small-scale forestry in natural and secondary forests were identified. A paper was
prepared on the evaluation of the current small scale forestry model and identified how
small-scale community forestry involving producers and can improve value-adding
opportunities for community-based timber production in PNG.

An emerging scientific impact comes from our new extension approach, i.e. with community
leaders' support, to develop a client base of families (rather than communities) and provide
technological assistance directly to these families. This approach is not new but it is new to
agroforestry in the RMV. Hence it represents a significant departure from (largely failed)
attempts to improve agroforestry adoption through intra- or inter-clan collective action. This
new approach was trialled in two villages and initial results indicate increasing adoption and
ascertaining families' preferred species mix, planting style and scale. This may enable us to
scale up agroforestry extension in other villages.

The key constraints of the TA process and the resulting recommendations to improve the TA
process have been prepared in a Policy Brief co-authored in association with project
partners, the PNGFA. The review on the financial returns received by forest resource owners
(FROSs) from timber harvested on their land and milled with portable sawmills has also been
prepared in a Policy Brief co-authored in association with project partners, the TFTC. At the
suggestion of PNGFA, these policy briefs were combined, and will form the basis of revising
policy to provide greater benefits to smallholders.

8.2 Capacity impacts —now and in 5 years

The project has placed considerable emphasis on social science research training and
mentoring of project staff. The reason for this emphasis is that project partners generally had
sound qualifications in forestry and/or environmental science, but had very little, if any social
science expertise. Three social science workshops were held. The first workshop was held
at Ramu in January 2018 and involved staff from collaborating partners. A second workshop
was held in March 2018 at Visayas State University, Leyte, The Philippines. This was held in
collaboration with ACIAR project ASEM/2016/103 based in the Philippines and was one of
two parallel workshops held for researchers from both projects. The third social science
workshop was an online workshop held in April 2021.

The social science training was complemented by ongoing mentoring on social science
methodologies both at Ramu and Goroka. A positive outcome of the capacity building in
social sciences is that Vincianna Andrew is now undergoing a masters’ program at Curtin
University on a social science-based topic. This is likely to be of longer-term benefit beyond
the project.

The project put on an ‘Introduction to Forest Finance’ online workshop on April 5" to April 7"
2022. The workshop was attended by TFTC, PNGFA, PNG FRI, and RAIL staff. The
workshop provided attendees with training in financial mathematics, DCF spreadsheet
analysis, and cost-volume-profit analysis. A workshop workbook and spreadsheet templates
were provided to all attendees so that they can apply the finance lessons learned to other
forestry projects. It was pleasing to note that the Economist at PNGFA was particularly
interested in understanding more on the topic.

The nursery training and improved nursery design held for the communities in the RMV was
observed to have led to individual farmers applying the techniques in micro-nurseries. While
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the impact of such activities has not been measured, it likely amounts to a positive if
unintended consequence of project training and the unmeasured demonstration effect
potentially amounts to a longer-term impact. As mentioned in Section 8.3, such impacts can
only be measured by deliberate post-project impact assessment.

The research on species trial training has also involved demonstrating the importance of
documentation when it comes to research. As such, the project has instigated
Commencement Reports, Interim Summaries for all project field trials and demonstrations.
The process is being taken up by the partners at RAIL and PMGFA Goroka as part of their
research protocols. More specifically, the members of the RAIL team have developed
significant capacities in social science field skills and negotiation with communities. This is
evident in the extent to which they plan, implement and report on activities jointly planned
with and mentored by USC researchers.

Four local partners of the project attended the Forest and Landscape Restoration
International Conference held in Manila in February 2019. The preparation and presentation
of papers to an international audience as well as participation in a major international
conference, represented an important contribution to their development of research capacity.
A total of six presentations were made by PNG project staff or partners, each focused on
PNG or included PNG content. Of these, four presentations were made by local partners
from RAIL (three) and FRI (one). From the project point of view the presentations by the
PNG partners represented an important contribution to the development of research skills
including paper writing and presentations.

The Directors of FRI and PNGFA recognize that junior researchers and middle-level
managers lack capacity and experience in research design, data analysis, and scientific
writing. A Small Research Activity (SRA) was prepared for ACIAR in response to their
request aimed at improving publication quality and quantity from all PNG partners. The SRA
was unsuccessful in 2019. Subsequently, the Project joined with another ACIAR Project in
Indonesia, FST 2016 144 and a NASA Peat Fire funded project in Indonesia to develop a
17-week training course on tools required to enhance scientific publications. The training has
equipped the researchers from RAIL PNGFA and TFTC with the necessary skills to analyse
their own field data and to prepare maps for publication. No FRI researchers were available
to undertake the training to support the preparation of their peer-reviewed publications.

Training by the Project for communities and research staff in the partner organisations was
undertaken in quality tree seedling production, species research trial design and
measurement improvements for high biodiversity seedling production in nurseries and
publication enhancement training for the research partners have been beneficial to the
partner organisations as well as the communities in being able to provide high quality
seedlings for reforestation and agroforestry.

Q Seedling Training.

Community members in the RMV and the Eastern Highlands near Goroka have been trained
in nursery techniques and used new gardening models incorporating trees with food crops.
The project team has noted that there is a demonstration effect that is not easily monitored.
In the RMV people from the Bopirumpun community, led by one individual (champion
farmer), with a certain level of influence in the community and not originally targeted by the
project, commenced agroforestry activities on his own initiative with support from RAIL and
the Agriculture Dept. His actions which are now supported by the Project, seems to have
been a factor in other families in the village taking up reforestation activities. The activities of
some families in the community included a strong collective element. The sharing of
information (skills, technigues, practices) with regards to reforestation between community
members is a key significant social impact especially for RMV. Identification of and support
for a champion farmer such as in Bopirumpun, who has carried out numerous information
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sharing activities to stimulate reforestation participation, has highlighted the importance of
this approach. The activities show some level of network in information sharing within the
community that is important to identify along with a better understanding of the driving
factors. The high species diversity nursery at RAIL can be perceived as a FLR —specific
asset that incorporates value chain activities, i.e. sustainable practices and/or natural
resource restoration, e.g. riparian restoration, soil and biodiversity conservation.

In the Eastern Highlands, training activities had unplanned impacts in other provinces due to
networking between a training participant and networks extending beyond the province.
Unplanned (but not necessarily unexpected) impacts are difficult to monitor and quantify, but
perhaps are the most important social impacts of project activities. This topic is being
researched further and is planned to be part of the topic which Vincianna Andrew will study
with her JAF Scholarship.

8.3 Community impacts —now and in 5 years

Given that the time available for the project to develop and test models of agroforestry
systems was minimal, it was quite unrealistic to implement a separate process of “scaling
up”. As discussed in the report on Agroforestry Interventions at Ramu (Report No. 30 in
Appendix 1) the process of development of and testing of systems was necessarily highly
time consuming and could not be expected to provide demonstrated packages in a short
time. One reason for this is that the processes of negotiation between the project and clans
and within clans is complex and unpredictable. Another reason is that it takes time for
plantings to develop enough to demonstrate benefits. This is essential where trees are
involved. The loss of two years of intense project activity due to COVID compressed this
process further.

Nevertheless, the uptake by community members, even at the testing stage increased fairly
rapidly as new farmers observed the activities of others. Importantly, people adapted the
extension guidelines, modifying mixes of trees and agricultural crops. The role of the
demonstration effect is difficult to measure and even more difficult to predict over time. In the
case of the Umi demonstration plots, visitors passed by from a variety of locations and
follow-up and attribution of impacts was unrealistic. Interestingly the take up of project
messages was very rapid at Bopirumpun, probably because of the demonstration effect from
other project sites, combined with high quality local leadership.

Predicting community impact five years after the project ends is essentially speculative. It
would be more useful to carry out a review of impact five years after a project ends. An
excellent example of this an impact assessment carried out in relation to an NTFP project in
the Lao P.D R. Five years after the project closed the impact assessment (Ingles et al. 2006)
showed that livelihood benefits had continued to accrue as innovations under the project had
been maintained. It was also found that the project methods had been adopted in activities
elsewhere in Lao P.D.R. This was partly a result of the demonstration effect on visitors.

One of the most important impacts of the research into small-holders involved in natural
forests was that the eco-forestry model previously practiced in PNG is unsustainable and
provides little incentive to communities for optimising timber value from their forests. The
research indicates there are no current “eco-forestry” operations being undertaken in PNG
and these are only possible if highly subsidised by NGOs and their finance.
Recommendations for improving small-scale forest management operations for areas
outside the Project area were provided.

It is well known that social science research can sometimes have negative impacts on
communities and individuals in cases where personnel data is exposed and distributed. In
order to safeguard the rights of communities with whom we work, the following requirements
of the National Statement on Ethical Conduct in Human Research, USC has a process of Human
Ethics Approval which is a useful blueprint for research in rural communities.
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The results and implementation of the agroforestry trial on land belonging to Jennifer and
Bau Waiko with other local landowners at Umi will benefit the other clans in the region;
especially communities displaced from a major natural disaster that occurred further to the
north and are living in the area. They will benefit from the new knowledge gained from the
agroforestry demonstrations involving combining food and long-term tree crops. The trial
was intended both as a trial of varying agroforestry crop mixes and as a demonstration plot
located on a road used by passers-by from communities. The longer term impact on the
agroforestry practices of visitors cannot be predicted. Follow-up would be needed.

As part of the efforts to improve livelihoods through community-based reforestation in the
Ramu area, the project has been working with selected communities to identify farmers
interested in agroforestry and to negotiate land uses with the clans who own land. One aspect
of this is training which has focused on establishment of small tree seedling nurseries in the
villages of Atzunas, Marawasa (Karanas hamlet) and Bopirumpun. These nurseries are
sources of tree seedlings for distribution to individual farmers and agroforestry trial plots. The
knowledge from the nursery training has already been observed to influence expansion of the
tree plantings in Atzunas and Bopirumpun and other nearby villages.

In accordance with our findings in the previous project that farmer-grown seedling quality was
universally poor, improving seedling quality has been a key focus of extension activities.
PNGFA and RAIL staff were trained and Vincianna Andrew (at Goroka) and RAIL researchers
have provided continual remedial nursery training, via home visits to interested farmer
participants. This capacity building with technical assistance and through demonstration plots
has enabled for example, the community members at Atzunas, Umi and in Goroka to be able
to produce cash crops as well as cover crops for their cocoa and coffee crops, thus leading to
greater production. These RMV agroforestry systems were analysed to determine the different
costs and benefits from the different options. The average hourly earnings were estimated for
each system, which included how the forecasted hourly earnings will change over time. In
addition, linear programming models were developed to identify the financially optimal mix of
these agroforestry systems subject to labour and land constraints.

Timber royalty rates have minimum fixed values that vary by species. The fixed rates were
initially set in 1991 at 10 PGK per m® for all species. In 2008, the Forest Minister increased
the rates for select species in the Group 1 category. The royalty rates for species in Groups
2, 3, and 4 have not changed since 1991. The project analysed the timber values being paid
to FROs and the affect that inflation has had on the real value of royalties received. The
findings were published in a peer-reviewed journal in 2019. In late December 2021, Circular
Instruction No. 25/2021 by the PNG Forest Authority was issued as a public notice for the
timber royalties of all species groups to be increased by 20%, effective as of 1st January
2022. If the timber harvest volumes by species in 2022 is representative of the average for
the last decade, the average real value of timber royalties will increase to approximately
18.40 PGK per m3in 2022, an increase of approximately 3 PGK per m? from the previous year.
If timber harvests volumes remain similar to the last five years (= 3.4 million m? per year), the
increase in timber royalties received by FROs will be approximately 10 million PGK per year,
until the real value is again eroded by inflation.

8.3.1 Economic impacts

The results of the studies on royalties for smallholders in relation to ‘eco-forestry’ has been
socialised with TFTC who work with both communities and small-scale producers, thus
providing them with a better understanding of their income in relation to the benefits of the
other parts of the supply chain. This research has been provided to PNGFA who are also
endeavouring to provide greater share of the income to local communities but did not have
reliable data on which to base decisions.
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Extension activities and training at Atzunas and Bopirumpun have provided an awareness of
alternative livelihood activities which were not evident before. The focus of the training has
been the use of home materials to grow and plant healthy seedlings. Hence, the social
impact has been a development of self-efficacy for those people who participated.

The agroforestry systems involving trees and agricultural crops have been analysed in DCF
analyses to determine the most likely profitable enterprises for families in the RMV. The
average hourly earnings were estimated for each system, which included how the forecasted
hourly earnings will change over time. In addition, linear programming models were
developed to identify the financially optimal mix of these agroforestry systems subject to
labour and land constraints.

Timber royalty rates have minimum fixed values that vary by species. The fixed rates were
initially setin 1991 at 10 PGK per m? for all species. In 2008, the Forest Minister increased
the rates for select species in the Group 1 category. The royalty rates for species in Groups
2, 3, and 4 have not changed since 1991. The project analysed the timber values being paid
to FROs and the affect that inflation has had on the real value of royalties received. The
findings were published in a peer-reviewed journal in 2019. In late December 2021, Circular
Instruction No. 25/2021 by the PNG Forest Authority was issued as a public notice for the
timber royalties of all species groups to be increased by 20%, effective as of 1st January
2022. If the timber harvest volumes by species in 2022 is representative of the average for
the last decade, the average real value of timber royalties will increase to approximately
18.40 PGK per m® in 2022, an increase of approximately 3 PGK per m? from the previous
year. If timber harvests volumes remain similar to the last five years (= 3.4 million m* per
year), the increase in timber royalties received by FROs will be approximately 10 million
PGK per year, until the real value is again eroded by inflation.

8.3.2 Social impacts

This section overlaps with Section 8.3 on Community Impacts and information is not repeated
here.

The current eco-forestry research has identified and documented how and why the current
practices are uneconomical for the communities in terms of receiving good value for the
timber. Research undertaken with TFTC, FRI and PNGFA and the private millers and
processors have identified methods, processes and policies to rectify the situation including
identifying more profitable products and timber species and markets.

The project team’s research quantified the food and complementary tree-based crops that the
target families and individuals are wanting to develop in selected villages. In so doing, the
project continues to enhance the knowledge and skills of other families in other areas wanting
to improve overall productivity of their land in both the short and long term.

8.3.3 Environmental impacts

The tree based mixed agroforestry systems being developed and implemented will be
providing environmental benefits to the large expanses of grasslands in terms of reduced
flash flooding, water run-off, soil erosion and reduced incidence of fire damage as ‘valuable’
clan and family assets are rarely destroyed. The expanded area of forest as ‘protected’ is
expected to create more habitat and a refuge for wildlife as there is a low probability of fire
being ignited or allowed to encroach on land that has a value or contains a valuable crop.

The Project has documented that the current smallholder rough-sawn lumber producers that
are harvesting in natural forests are generally focused on the 2-4 most profitable tree
species. This has led to high grading of the forests harvested by communities, even though
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the volumes harvested are small. The problem is that the TAs which the smallholders are
supposed to obtain are inappropriate, as smallholders are not able to comply with the
conditions of the TA (designed for large scale timber harvesting operations). Consequently,
landowners mostly ignore it, often with impunity from the PNGFA. The Project in
collaboration with the PNGFA has addressed this policy issue in order to avoid degradation
of the species diversity and structure in these tropical forests.

Itis clear from discussions related directly to the preference study and related to the broader
social research, that the planting of timber species by non-clan members is not generally
supported by clans. However, gardening by such people is generally accepted; the problem
relates to timber. This has large implications for the PNGFA in the RMV in promoting both
agroforestry and reforestation using ‘timber’ trees as part of their policy to expand the
plantation estate through the program called ‘Painim Graun, Planim Diwai’ (Search for land
and plant trees) which plans to expand the plantation estate in each Province by at least
1000 ha per year, reaching up to 800,000 in the year 2050.

While the number of trees planted as part of reforestation activities is quite small, increasing
the number of interested farmers with relatively small numbers of seedlings offers more
promise than a smaller number of farmers with more seedlings. This is important because it
demonstrates a level of serious commitment combined with an understandable degree of
caution and so any trees planted are likely to be looked after and survive resulting in planted
forests that are likely to remain in the future. Farmers are understandably wary of the
outcome of what they see as experiments and favour planting trees that do not involve large
investments of time with uncertain outcomes.

The collaborative research and training programs were designed to build capacity within FRI
and the relevant departments within the PNGFA as well as other non-research partners. This
includes the Forest Directorate responsible for community reforestation and the Forest
Policy and Planning Directorate in PNGFA to guide their reforestation and rehabilitation
program for improving tree cover on clan owned land designated to be forest or in tree-
based agriculture.

RAIL as a private sector partner has already benefited by the research collaboration through
nursery training which results in higher quality tree seedlings and the resultant improved
success of their mixed species plantings required for their high species diversity plantings in
their High Conservation Area plantings in the drainage line buffers required under their
RSPO obligations. RAIL along with other agricultural companies in the RMV also requires
these high species diversity plantings to comply with PNG Environmental Law and
subsequent PNG Logging Code of Practice and the National Interpreted HCV Toolkit. The
design and species mix are being supported by the mixed species trials at RAIL. The
rationale for these plantings is also to protect biodiversity and socio-cultural livelihood of
communities bordering the RAIL operations in the RMV. The high species diversity is a
specific asset for FLR that incorporates value chain activities, i.e. sustainable practices
and/or natural resource restoration, e.g. riparian restoration, soil and biodiversity
conservation. This activity provides a model for other agribusinesses that are focusing on
reducing the impact of their operations on the social and biophysical environment in which
they operate.

8.4 Communication and dissemination activities

A Communications Strategy was developed with the project partners during the Inception
workshop on 19 October 2017. A critical part of achieving the project goals is effective
communication, including communication between project partners and communication with
external parties. As such, there have been challenges associated with effective internal
communication between spatially dispersed organisations and between members of partner
organisations working on different project activities.
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In addition, the project has an increasing number of information briefs and products that are
of interest to a broad range of external parties. The Strategy has been divided into 1) internal
communications and 2) external communications involving extension publications, and
formal publications in journals and conferences. This latter section also involves a 3™ party
website Pacific Island Projects (PIP) from PNG which have built and maintained the project
web page and provides an opportunity for a wide range of users in PNG. The public web site
contains information about the project, details of key contacts and resources that people can
download (e.g. reports and extension materials).

The 3" Asia —Pacific Rainforest summit, 23-25™ April 2018, Yogyakarta funded by the
Australian Government in collaboration with the Ministry of Environment and Forestry in
Indonesia, Indonesia was a good opportunity to present some of the research being
undertaken on community forestry and approaches to restoration in ACIAR Projects in PNG
and the Philippines. Presentations were made by Dr Ruth Turia —Production Forests and
Grahame Applegate in the session on Community Forestry — Policy.

The Asia Pacific Forest Network for Sustainable Forest Management and Rehabilitation
(APFNet) had their 10th Anniversary in March 2018. Associated with this event, APFNet
sponsored a Conference on Forest Rehabilitation in the Asia-Pacific Region from 26-30
March, 2018 Beijing China. Professor John Herbohn was invited to make a presentation in
Session 1-Sharing best practices of forest rehabilitation in different forest ecosystems. In his
presentation he outlined the research and lessons learned from the work being undertaken
in the ACIAR Projects in PNG and in the Philippines.

USC has held a number of Internal research meetings on the USC campus either associated
with prominent visiting scientists such as Dr Horne from ACIAR, or as part of the information
research sharing within USC. On two occasions at USC, the ACIAR project in PNG was
featured along with other ACIAR funded projects.

The research that was undertaken on the TA process and financial return to smallholders,
highlighted the need for improved finance literacy in the communities with whom we worked
as well as the research partners and stakeholders within PNGFA. The need for
communicating this financial information was also suggested in the Project Midterm Review.
There is a wide range of topics that could have been included in a Forest Finance
Workshop, as the interests of individuals varied considerably based on their previous
knowledge of finance. The topics included; general discussion about how finance is used in
forestry; valuation of forests stands; determining which species to select; estimating
management costs, determining which silviculture treatments will provide the greatest value
to the forest; estimating harvesting costs; general terms used in finance; interest rates;
discount rates; compound interest; the time value of money; financial mathematics involving
different formulas used in finance; future value; present value; solving for the interest rate;
and solving for the number of time periods. The full program which was prepared in
consultation with partners became on interest to a number of economists within the PNGFA
and other Directorates within the PNGFA. The workshop provided forest-based finance
workbooks and spreadsheet templates, so project attendees can communicate this
information with forestry smallholders in the future.
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9 Conclusions and recommendations

9.1 Conclusions

Timber Authority: The TA was primarily designed for legal logging business entities and
was not designed to meet the needs of FROs. FROs generally conduct timber harvests to
meet immediate and often urgent cash requirements, resulting in small and irregular harvest
volumes. Because of this, FROs typically do not bother applying for a TA. Informal market
participants are operating outside the Forestry Act and supporting legislation, and the
purview of the PNG Forest Authority. As such, there is no monitoring on harvesting
removals, which poses a threat to sustainable timber harvesting practices.

Timber Royalties: The value of the timber royalties being received by FROs in the formal
market have been eroded by inflation, thus inadvertently encouraging participation in the
informal market where higher prices and more immediate transactions can be received. In
2021, notice was given that the timber royalty rates would be increased, with the previous
increase being 13 years prior.

Small-scale timber harvesting: The majority of portable sawmillers in the informal market
have received minimal training. As such, the rough-sawn lumber produced is generally of
low quality and does not adhere to any lumber grading standards or codes. Therefore, this
lumber is less valuable in the domestic market and largely falls below international market
standards. FROs and portable saw millers are generally uninformed of the true value of their
timber products throughout the value chain, relative to the small-scale wood product
manufacturers operating in the informal market. Therefore, it is likely that they are not
realizing the full economic potential of their timber and the benefits it can provide to their
families and communities.

Gender: While decision-making about land use at the clan level tends to be dominated by
men (as land tenure is patrilineal in the RMV), this can be overstated as women do influence
decisions in the background. Women are heavily involved in decision-making about crop
choices and other aspects of land use in the gardens they manage.

Clans and land use decisions: Clans allocate plots of land to clan members. Clans do not
generally act collectively on economic activities on clan land. The activities and who and
what is involved are determined at the family level. Clan leadership is usually not inherited or
by election. It is usually achieved by prestige and reputation. Sons of leaders may achieve
leadership by association with their father’s prestige, but this is not formal

inheritance. Technically the leadership is achieved rather than ascribed. There are often
several leaders who have authority on the basis of their reputation and social networks. Land
use decisions are not usually made by “committees” of clan leaders but informal processes.

Fire: Fire is a major concern in the project area in the RMV. A scoping study was
undertaken to improve understanding of the causes of fires. Many fires are lit for purposes of
land management or hunting. Some are lit due to conflicts over land. Despite common
assumptions (prejudices) relatively few are lit for entertainment. This research was
undertaken as preliminary/scoping research and further follow-up research is under
discussion. Nathan Wampe from RAIL is currently undertaking a post graduate course at
Unitech, Lae, researching the causes and use of fire in RMV and its impacts on RAIL
operations.
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9.2 Recommendations
From our research findings, we have made the following policy recommendations:

The small-scale timber harvesting sector has the potential to provide better livelihood
outcomes and to increase the value of the community owned resource for FROs and
local processors. There are a range of actions that can be taken by the PNGFA to improve
returns by focusing on the TA process, extension forestry, registration of sawmills and
periodic royalty revisions.

Recommendationl: Amend the Forestry Act to allow FROs to conduct small-scale
commercial and/or personal timber harvests up to 500 m3 per annum:

Recommendation 2: Introduce a portable sawmill registration system
Recommendation 3: Increase extension forestry to smallholders

Recommendation 4: Introduce a decentralized, small-scale, timber harvest registration
system

Recommendation 5: Continue to monitor, review, and adjust timber royalties in the
future

Community-based and family-focused reforestation and agroforestry are necessarily
time consuming activities. This applies to the biophysical processes such as species
selection and testing as well as community training in seedling production and plantation
techniques. Work on the social context is also fundamental. It requires developing a clear
understanding of local livelihoods, land tenure, decision-making processes related to land-
use and the interests and expectations of various stakeholders regarding project outcomes,
well beyond relatively superficial baseline surveys. There is no point in project activities that
do not address community needs and expectations. Because the interests of different
individuals and groups will differ, stakeholder analysis is essential. Understanding complex
communities takes time and must be linked with negotiations within communities and
between projects and communities.

Recommendation 6: In implementing community-based and farmer-focused
reforestation, including through agroforestry, detailed understanding of the social
context is essential and requires patient work with various stakeholders. The social
research needs to be combined with negotiations about activities. Agreement by
stakeholders cannot be assumed.

Given that the biophysical and social processes involved are necessarily time-consuming
and, in the case of social research and negotiations, unpredictable, combining pilot activities
and “scaling-up” in a project with a short timeframe (such as five years) is unrealistic.

Recommendation 7: In the case of community-based and/or family-focused
reforestation projects which include exploratory pilot activities and scaling up in a
short timeframe (such as five years) should be avoided.

Anticipating what the impacts of a community-based reforestation project would be five years
after it ends is likely to be entirely speculative. A separate impact assessment five years
after the project closes is likely to provide an accurate assessment of biophysical, social and
economic/livelihood impacts as well as lessons learned. Such assessments can also identify
unexpected or unplanned impacts, both positive and negative.

Recommendation 8: ACIAR should consider a separate impact assessment of this
project five years after it closes in order to assess the extent to which project
outcomes have persisted or have had wider influence.
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Gender, agroforestry and forest landscape restoration in the
Ramu-Markham Valley!

Melinda Thom, Kanchana Wiset, Fiona Borthwick and Robert Fisher

Abstract

Efforts to implement FLR in the Ramu-Markham Valley (RMV) have increasingly focused
on family or small group based activities, incorporating agroforestry. Gender issues are
crucial in these activities both for practical and equity reasons. The practical reason is that
even though both men and women have a key role in any agricultural activity, women
provide much of the labour on a daily basis. Interventions will only be successful if women
support activities, benefit from them both in the short and long term and are willing and able
to provide labour. Equity is important because changes to gardening and related activities
impose costs on women, both in the form of increasing labour and changes to the availability
of food and forest products and the distribution of benefits from these. Society in the RMV
tends to be heavily male-dominated and this is reflected in decision-making including
decisions about use of resources. Nevertheless, the domination is not absolute and
understanding opportunities for greater involvement of women in agriculture and agroforestry
requires nuanced understanding of the women’s roles and activities. This report presents
results of action research by Melinda Thom, into the relationship between gender, women’s
labour and economic activities in the RMV, paying attention to resource rights and decision-
making about resource use and benefit sharing. The work is complemented by findings of
research carried out by Kanchana Wiset as part of her PhD studies and an intern’s report by
Emilie Tremblay. The report also provides recommendations relating to ways to incorporate
gender into project activities as a cross—cutting theme.

Introduction

The Ramu-Markham Valley (RMV) contains two rivers flowing in opposite directions — the
Markham to the south-east and the Ramu to the north-west. The watersheds of the two rivers
are separated by modest watershed boundaries. A significant portion of the valley floor
consists mainly of grasslands, with forests mainly on the slopes of mountain ranges to the
south and north. The grasslands are anthropogenic and have been a critical feature for around
three thousand years.

In recent years Ramu Agri Industries Limited (RAIL), in partnerships with a series of
projects supported by ACIAR, have been engaged in efforts to reforest areas of the

1 This report is a revised and expanded version of a paper presented by Melinda Thom at the International
Conference Forest and Landscape Restoration: Making it happen. 25-27 February, 2019, New World Hotel,
Makati (Manila). It is intended that the report will be further developed for publication after the formal end of
the project.
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grasslands. The ACIAR project currently working with RAIL is “Enabling Community
Forestry in Papua New Guinea”. In earlier incarnations the emphasis was on working with
clans to establish tree plantations. In the current project the emphasis has been on working
with small groups or individual families to establish agroforestry plots. These family-based
agroforestry plots need to be planned in collaboration with clans which ultimately own the
land which clan members use individually for gardening and other purposes. Tree plantations
and agroforestry plots are, to some extent, novel land uses and such innovations require clan
agreement.

As much of the labour for gardening (which is a major element of agroforestry) is provided
by women, activities will only be successful if women support activities. In addition to this
practical reason for understanding gender and land use issues, gender equity issues have
human rights implications. They are important because land use change affects the labour
demands on women, so changes may seriously disadvantage them.

While, as the literature review will show, there is a body of literature on gender in
agriculture. However, the Melanesian literature sometimes overgeneralises about aspects of
gender, particularly on the gender division of labour. Even within regions and cultural
groups, behaviour does not always fit abstract statements about what happens, and there are
significant differences between regions. There is very little literature on agriculture, forestry
and gender in the RMV.

This report has been written because experiences during the implementation of the
RAIL/ACIAR project have highlighted the problems with oversimplifie