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Abstract. Massiri SD, Golar, Muis H, Naharuddin, Malik A, Pribadi H, Hamzari, Misrah. 2026. Assessing collaborative governance
and socio-economic outcomes of Forest Program Il in Lore Lindu Landscape, Indonesia. Asian J For 10 (1): r100107.
https://doi.org/10.13057/asianjfor/r100107. Addressing tropical deforestation in high biodiversity regions such as Indonesia requires
governance approaches that balance conservation goals with livelihood needs. This study examines the outcomes of the Forest Program
I (FP III), a German-Indonesian initiative (2017-2024), in implementing collaborative forest governance in the Lore Lindu landscape
of Central Sulawesi. The research aimed to assess governance effectiveness, socio-economic impacts, and institutional dynamics under
the FP III. A mixed-methods research design was applied, combining structured surveys with 940 respondents from 48 villages, in-depth
stakeholder interviews, and focus group discussions. The results indicate that the FP III improved multi-stakeholder participation,
promoted sustainable land-use practices, and strengthened conservation outcomes. However, the contribution of forest-based activities
to household income averaged only 28.23%, demonstrating that ecological gains were not matched by significant livelihood benefits.
Elite capture further constrained equitable participation, while central agencies retained dominant facilitation roles that limited the
capacity of local Forest Management Units (FMUs) to act as bridging institutions. The findings suggest that collaborative governance
can deliver ecological benefits, but integrated livelihood interventions and stronger polycentric governance are essential to sustain
outcomes. Clearer institutional arrangements between central and regional agencies, empowerment of FMUs, and market facilitation for

community enterprises are critical to scaling collaborative forest governance in Indonesia’s biodiverse landscapes.
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INTRODUCTION

Land-use change, deforestation and forest degradation
remain pressing global challenges with far-reaching
implications for climate stability, biodiversity conservation,
and human well-being (MacKinnon et al. 2020; Winkler et
al. 2021). Tropical forests provide essential ecosystem
services such as carbon storage, watershed regulation, and
habitat protection, yet these resources are increasingly
threatened by agricultural expansion, logging, and land
conversion. Addressing these intertwined ecological and
socio-economic problems requires governance approaches
that transcend sectoral boundaries. This involves engaging
diverse stakeholders in the collective stewardship of forest
landscapes (Watson et al. 2018; Debie and Singh 2021).
Forests are classic common-pool resources that provide
global public goods but ultimately depend on inclusive
local governance for long-term sustainability (Ostrom
1990; Eriksson et al. 2018).

Collaborative governance has been widely promoted as
a strategy to address these complex forest management
dynamics. It is defined as a consensus-oriented
arrangement where public institutions and non-state actors
share authority in joint decision-making (Ansell and Gash
2008), emphasizing trust-building and principled
engagement (Emerson et al. 2012). In forestry, this often

materializes through co-management, where communities,
governments, and civil society jointly manage resources
(Carlsson and Berkes 2005; Kusters et al. 2020). These
arrangements align with Ostrom’s design principles, which
highlight  clear  boundaries,  participatory  rules,
accountability, and nested governance as essential
conditions for effectiveness (Ostrom 1990, 2010).

Recent empirical evidence demonstrates that inclusive
governance can generate ecological benefits while
supporting rural livelihoods (Fischer et al. 2023). However,
outcomes remain highly variable. While some initiatives
enhance conservation, others reveal that formal
participation does not automatically guarantee equity.
Factors such as elite capture, power asymmetries, and weak
institutional capacity frequently limit success (Larson and
Ribot 2007; Agrawal et al. 2008; Swette et al. 2023).
Success depends on how institutional design interacts with
local socio-political contexts (Arai et al. 2021; Charmakar
et al. 2024).

Experiences across Southeast Asia further illustrate
these complex dynamics. increased participation but
struggled with income generation due to weak market
linkages (Reed et al. 2020). In Laos, REDD+ consultations
often reproduced power asymmetries, reducing community
trust (Sawathvong et al. 2024). Similarly, Thailand’s
collaborative approaches improved ecological outcomes
but provided modest livelihood benefits (Roengtam and
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Agustiyara 2022). Collectively, these cases suggest that
governance innovations may strengthen ecological integrity
yet often fail to deliver equitable socio-economic
outcomes, necessitating a focus on measurable livelihood
impacts.

Indonesia provides a particularly relevant context for
this investigation. Despite its immense biodiversity, the
country faces persistent deforestation that undermines both
ecosystems and rural welfare (Nufiez et al. 2019). In
response, the government has advanced social forestry and
Forest Management Units (KPHs) as central instruments to
reconcile conservation with livelihood improvement
(Perpres No. 88/2017; Permen LHK No. 9/2021). Social
forestry provides legal access for communities, while
FMUs bridge national policies with local implementation.
However, contributions to household income remain
uneven, constrained by market limitations and weak
organizational capacity (Galudra 2019; Massiri et al. 2020).

Within this landscape, the Forest Program III (FP III),
implemented (2017-2024) through German—Indonesian
cooperation, offers a valuable case study. Conducted in the
Lore Lindu Landscape, a UNESCO Biosphere Reserve, the
program integrated conservation, watershed rehabilitation,
and livelihood development across 48 villages (Golar et al.
2022). Despite these interventions, Lore Lindu continues to
face pressures from illegal logging and climate stress
(Khaeruddin 2019). These challenges make Lore Lindu
emblematic of governance struggles in biodiversity-rich
regions where ecological value intersects with poverty.

Systematic evidence on whether initiatives like FP III
produce tangible socio-economic outcomes remains

limited. Many studies in Indonesia emphasize institutional
processes

without evaluating measurable livelihood
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improvements (Santika et al. 2019; Begum et al. 2021;
Tando et al. 2022). Furthermore, the role of FMUs as
decentralized facilitators is often overshadowed by central
technical agencies (Tajuddin et al. 2019).

This study addresses these gaps by evaluating FP III’s
outcomes in Lore Lindu. Specifically, it examines: (i)
multi-stakeholder collaboration, (ii) community-based
management practices, and (iii) socio-economic impacts on
households. By situating this case within broader
polycentric governance debates, the study provides
empirical evidence on how governance design influences
outcomes and offers policy recommendations for
sustainable forest management in the Global South.

MATERIALS AND METHODS

Study area

The Lore Lindu Landscape represents a complex socio-
ecological system characterized by overlapping forest
functions and a high degree of institutional complexity in
Indonesia (Figure 1). The landscape encompasses the Lore
Lindu National Park (LLNP) as the core conservation zone,
covering approximately 217,991 hectares, along with
surrounding protection forests (Hutan Lindung) and other
land-use areas (Area Penggunaan Lain/APL) located
within the administrative boundaries of Poso and Sigi
Districts, Central Sulawesi Province. The landscape of
LLNP is predominantly composed of secondary dryland
forest (80.6%) and primary dryland forest (10.16%), while
the remaining area is utilized for community plantations
and settlements (Suni et al. 2025).
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Figure 1. Research location in Lore Lindu Landscape, Central Sulawesi Province, Indonesia. Clusterl (1°51'57.98"S, 120°15'23.02"E),
Cluster 2 (1°28'57.79"S, 120°21'0.69"E), Cluster 3 (1°31'7.90"S, 120°1'7.43"E), Cluster 4 (1°21'7.23"S, 120°7'6.28"E), Cluster 5
(1°9'32.25"S, 120°4'12.52"E), Cluster 6 (1°15'33.53"S, 119°57'3.40"E)
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This study specifically focused on 48 wvillages
prioritized under the Forest Programme III (FP III), a
bilateral cooperation initiative between the Governments of
Indonesia and Germany (2017-2024), funded by
KfW/BMZ. The primary objective of FP III was to balance
biodiversity conservation within the national park with
sustainable livelithood development and watershed
rehabilitation in the surrounding landscape. For analytical
purposes, the project implementers grouped the villages
into six clusters based on ethnic composition, landscape
characteristics, and administrative boundaries. Cluster 1 (6
villages in Lore Barat Sub-district, Poso District) lies
approximately 370 km from Palu, the provincial capital and
is predominantly inhabited by the Bada ethnic group.
Cluster 2 (10 villages in Lore Utara and Lore Peore Sub-
districts, Poso District), approximately 120 km from Palu,
is is mainly inhabited by the Pekurehua ethnic group
together with Bugis and Javanese migrants. Cluster 3 (7
villages in Kulawi and South Kulawi Sub-districts, Sigi
District), approximately 80 km away, is predominantly
inhabited by Kaili and Uma ethnic groups along with Bugis
settlers, while Cluster 4 (10 villages in Lindu and part of
Kulawi Sub-districts, Sigi District) lies at a similar distance
but has poor accessibility and is predominantly inhabited
by the Lindu ethnic group. Cluster 5 (10 villages in Palolo
Valley, Sigi District), approximately 60 km from the
capital, has relatively easy access and a heterogeneous
population (Kaili, Javanese, Bugis). Cluster 6 (5 villages in
South Dolo Sub-districts, Sigi District), the closest cluster
at approximately 30 km, is predominantly inhabited by the
Kaili ethnic group. The spatial distribution of these
research locations is presented in Figure 1.

Research design

This study employed a mixed methodological approach:
(i) an empirical approach to identify facts related to the
program's benefits and impacts, and (ii) an evaluative
approach to interpret the significance and value of these
findings, guided by participatory principles. The study
framework began with respondent selection, focusing on
institutions and beneficiaries of FP III activities.
Beneficiaries were categorized into direct and indirect
recipients. Six groups were identified as direct
beneficiaries: Community Forestry Groups (Hutan
Kemasyarakatan/HKm), Village Forest Management
Groups (Hutan Desa/HD), Village-Based Conservation
Management Institutions (Lembaga Pengelola Konservasi
Desa/LPKD), agroforestry groups, small business
enterprises, and women's empowerment groups
This study evaluated governance within the FP III project,
using the aspect of strengthening stakeholder roles in Lore
Lindu Landscape governance as an entry point.
Operationalization was achieved through five criteria:
stakeholder roles, commitment, involvement, program
implementation, and institutional capacity. To align these
with adapted governance evaluation frameworks in forest
governance (Lockwood et al. 2010; Emerson et al. 2012),
these criteria were mapped onto the dimensions of
participation, legitimacy, equity, institutional arrangements,
integration, capacity and accountability. In this research,
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participation, legitimacy, equity and integration are
reflected through an analysis of stakeholder roles,
involvement, and commitment, emphasising the inclusivity
of community groups, women’s groups, and local
institutions in decision-making and benefit distribution
processes. Institutional arrangements and capacity were
assessed by evaluating the functions and readiness of local
institutions to support collaborative management.
Accountability is reflected in programme implementation,
with compliance with collaboratively developed plans and
regulations being assessed.

Furthermore, this  analytical framework  was
complemented by Ostrom’s (1990) design principles for
collective  governance,  particularly  participation,
accountability, and equitable benefit-sharing, which
provide a theoretical lens for assessing institutional
robustness. In addition, the collaborative governance model
of Ansell and Gash (2008) was referenced to interpret the
dynamics of multi-stakeholder interactions, trust-building,
and shared responsibility in the FP III program.

The evaluation framework used to assess the impact of
the FP III project, as illustrated in Figure 2, consists of
three aspects described through criteria and indicators.
Each component is operationalized through specific
criteria, with appropriate indicators and verification
measures established for assessment. The evaluation
indicators employ quantitative, tiered data measurements to
enable statistical analysis, ensuring robust examination of
program outcomes.

Sampling design and respondent selection

This study adopts an ex-post program evaluation design
to examine governance dynamics and socio-economic
outcomes among participants of Forest Program III (FP III)
across the Lore Lindu Landscape. A multi-stage stratified
purposive sampling strategy was employed to capture
program-specific perspectives across the 48 villages
involved in FP IIl. The sampling frame intentionally
focused on FP III beneficiaries and institutional actors
facilitated under the program, including Village-Based
Conservation Management  Institutions (LPKD),
agroforestry groups, social forestry organizations, and
women’s groups. Within each FP III-facilitated institution,
ten respondents were selected, consisting of three
administrators, five general members, ensuring gender and
age representation, and two local leaders associated with
the group’s activities. As most villages hosted multiple
active FP Ill-supported groups (averaging two to three
groups per village), this approach resulted in a cumulative
sample of 940 respondents across the 48 study villages.
This clarification reconciles the reported sample size and
reflects the institutional diversity of FP III implementation
across clusters. Because the sampling strategy deliberately
prioritizes program beneficiaries and institutional actors,
the findings are not intended to be representative of the
broader village population. Rather, they are designed to
capture  program-specific ~ dynamics and internal
heterogeneity relevant to evaluating FP III as an ex-post
intervention.
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Figure 2. Assessment framework

Data collection

Data collection was conducted over a five-month
period, from February to June 2024. A mixed-method
approach was employed to capture both quantitative and
qualitative dimensions of collaborative governance and
socio-economic outcomes under FP III. Primary data
collection consisted of two components. First, structured
questionnaire-based interviews were administered to the

To ensure representation of different perspectives,
stakeholders were grouped into four main categories: (i)
community-based organizations (e.g., agroforestry groups,
land rehabilitation groups, Village-Based Conservation
Management Institutions (Lembaga Pengelola Konservasi
Desa/LPKD), social forestry organizations, and women’s
groups), (ii) village governments, (iii) state authorities
including Lore Lindu National Park Authority (Balai Besar
Taman Nasional Lore Lindu/BBTNLL), Palu Poso
Watershed Management Authority (Balai Pengelolaan
Daerah Aliran Sungai Palu Poso/BPDAS Palu Poso),
Social Forestry and Environmental Partnership Center of
Sulawesi Region (Balai Perhutanan Sosial dan Kemitraan
Lingkungan/BPSKL Wilayah Sulawesi), and regional Forest

Management Units (FMUs), and (iv) supporting
institutions (e.g., a consortium of NGOs and a consortium
of universities)

Several safeguards were implemented to enhance

measurement validity and mitigate potential social-
desirability and enumerator biases. Enumerators received
training in neutral probing techniques and standardized
interview procedures. Respondent anonymity was strictly
maintained, and participants were informed that their

¥

940 FP III beneficiaries to quantify governance
performance and socio-economic outcomes, including
stakeholder participation, institutional capacity, livelihood
activities, and income dynamics. Second, in-depth
interviews were conducted with selected key informants to
document implementation processes, coordination among
institutions, and contextual challenges influencing program
outcomes.

responses would not affect current or future program
participation.

Following completion of the surveys, cluster-based
Focus Group Discussions (FGDs) were conducted across
the six geographic clusters as a participatory validation
mechanism. These FGDs were used to cross-check
aggregate quantitative findings—particularly Likert-scale
governance scores—against qualitative field realities, to
identify discrepancies between reported responses and
observed institutional practices, and to contextualize
variations across clusters. This triangulation strengthened
the contextual validity of the findings and reduced the risk
of courtesy or compliance bias.

Data analysis

The governance performance of Lore Lindu Landscape
was initially examined through qualitative analysis and
subsequently reinforced using composite evaluative
indicators measured with 5-point Likert scales. To mitigate
potential response biases inherent in Likert-scale data, such
as central tendency, agreement, and social-desirability
biases, the study implemented several safeguards, including
enumerator training in neutral probing techniques, strict
respondent anonymity, and systematic triangulation with
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qualitative evidence from in-depth interviews and focus
group discussions.

The Likert-scale responses, while ordinal by nature,
were treated as quasi-interval data to facilitate descriptive
comparison across clusters, a common practice in
evaluative governance studies. The analysis emphasizes
relative patterns and internal heterogeneity rather than
precise metric differences or causal attribution.

Socio-economic  outcomes, including knowledge
adoption, livelihood activities, and household income
(n=TR-TC), were analyzed using descriptive statistics.
Poverty dynamics were assessed using the Poverty
Probability Index (PPI), with baseline—endline comparisons
were used descriptively at the cluster level to illustrate
indicative trends rather than causal effects. Baseline—
endline comparisons of PPI scores and household income
were conducted at the cluster level to illustrate indicative
changes over the program period. These comparisons are
used descriptively to explore internal variation among FP
IIT beneficiaries and do not imply causal attribution.

Ethical considerations

Prior to data collection, all participants were informed
about the objectives of the research, the voluntary nature of
participation, and the confidentiality of their responses.
Informed verbal consent was obtained before each
interview and household survey. To ensure fairness and
inclusiveness, community representation was achieved by
engaging village governments, social forestry groups,
women’s organizations, and other local institutions across
the 48 participating villages. All procedures followed
standard ethical practices for social research and
participatory ~ forest governance assessments. The
indicators, data sources, and analytical approaches used in
this study are summarized in Table 1.

RESULTS AND DISCUSSION

Transparency and accountability in governance

The Forest Program III (FP III) introduced a multi-tier
governance framework that engaged central, regional, and
community-based actors in the Lore Lindu Landscape. Yet,
the distribution of authority proved uneven. Central
government technical units under the auspice of the
Ministry of Forestry—particularly BBTNLL, BPDAS Palu
Poso, and BPSKL Sulawesi—dominated project
facilitation, while regional Forest Management Units
(FMUs) played only a marginal role. This imbalance

Table 1. Data analysis methods
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created a transparency gap, as decision-making remained
concentrated at higher levels and was less open to local
scrutiny. The differentiated roles and levels of engagement
of external, secondary, and primary stakeholders are
presented in Table 2, which clearly shows the dominant
roles of central technical agencies compared to the limited
involvement of FMUs.

From an accountability perspective, central agencies
were effective in facilitating conservation partnerships,
social forestry groups, and land rehabilitation activities.
However, their dominance constrained the intended
devolution of authority to FMUs, especially in non-park
areas where FMUs hold a legal mandate to function as
bridging institutions between national policy and
community practice. Within the Lore Lindu National Park,
by contrast, governance authority legitimately rests with
BBTNLL, explaining why FMUs appear less visible across
the landscape. The overall governance structure of FP III is
illustrated in Figure 3, highlighting how central technical
units occupy the core facilitative position, while FMUs
remain at the periphery of implementation.

These findings suggest that FP III governance
arrangements only partially achieved the accountability
envisioned under Indonesia’s decentralization framework.
The persistence of centralized facilitation reflects what
Ostrom (2010) and Andersson and Ostrom (2008) describe
as the risks of “incomplete decentralization,” where formal
mandates exist but institutional power remains
concentrated at higher levels. Strengthening coordination
between BBTNLL and FMUs, with clearer role division
across national park and non-park areas, is therefore critical
to ensure transparency, enhance downward accountability,
and move toward a more polycentric governance system in
the Lore Lindu Landscape.

Participation and inclusiveness

FP III encouraged the formation of diverse community
groups to promote inclusive participation in collaborative
governance. As indicated in Table 3, a wide range of local
organizations, including village conservation institutions
(LPKD), agroforestry groups, social forestry organizations,
land rehabilitation groups, and women’s groups, were
formally integrated into project structures. This reflects a
significant expansion of opportunities for community
engagement in conservation and enterprise development.
However, the degree of involvement varied considerably
across groups and villages, suggesting that structural
inclusion did not always translate into substantive
participation.

Assessment

Collection and validation

Indicators Analytical approach
component ! methods yu PP
Governance Stakeholder roles, participation, Structured surveys (940 Descriptive statistics; quasi-interval
performance legitimacy, equity, integration, respondents); Cluster-based scaling; cross-cluster comparison

institutional capacity
Knowledge adoption, livelihood
activities, income, poverty (PPI)

Socio-economic
outcomes

FGDs (6 clusters)
Structured surveys;
document and literature

Descriptive analysis; contribution-
based interpretation

review
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Table 2. The role and engagement of stakeholders in Lore Lindu Landscape Governance, Indonesia under the Forest Program III Project

Direct
Stakeholder . beneficiary
Entity Governance role assessment of
category .
conservation
impact
External Consortium of NGOs Facilitation of participatory land use planning at the Low
Stakeholders village level
Consortium of Universities Conducting research Low
Secondary Lore Lindu National Park Authority Conducting conservation of natural resources and High
Stakeholders  (Balai Besar Taman Nasional Lore ecosystems in the LLNP area
Lindu/ BBTNLL) Building conservation partnerships with communities
and facilitating the strengthening of LPKD
Palu Poso Water Sheed Management Watershed preservation High
Authority (Balai Pengelolaan Daerah Forest and land rehabilitation (Rehabilitasi hutan dan
Aliran Sungai Palu Poso/ BPDAS Palu lahan/RHL)
Poso Establish and facilitate the strengthening of Land
Rehabilitation groups and agroforestry groups
Social Forestry and Environmental Facilitation of strengthening social forestry groups and High
Partnership Center of Sulawesi Region women’s groups
(Balai Perhutanan Sosial dan Kemitraan
Lingkungan/BPSKL Wilayah Sulawesi)
Regional Technical Implementation Unit  Facilitating the formation and strengthening of social Very Low
for three Forest Management Units (i.e. forestry groups
FMU Kulawi, FMU Sintuvu Maroso and
FMU Dolago Tanggunung)
Primary 48 Village Governments Facilitating the Establishment of Forest Conservation High
Stakeholders Groups and Institutions
Planning and Monitoring of Village-Level Conservation
Programs
40 Village-Based Conservation Utilise, manage, and conserve the forest resources of High
Management Institutions (Lembaga the traditional zone of the LLNP forest area
Konservasi Desa/LPKD)
75 Agroforestry Farmer Groups Developing agroforestry systems High
39 Land Rehabilitation Groups Undertaking rehabilitation activities programmed by Very Low
Palu Poso Water Sheed Management Authority
14 Social Forestry (SF) Planning and implementing forest management in each ~ Moderate
Organizations/Entities social forestry area
Developing social forestry enterprises
22 Women’s Community Groups Participating in forest management High

Developing enterprises

Despite these formal achievements, participation was
not consistently equitable. In several cases, membership in
FP III-supported groups was dominated by village officials
and their close affiliates, limiting the representation of
households most dependent on forest resources. This
pattern of elite capture reduced the inclusiveness of
collaborative governance and constrained the fair
distribution of project benefits. Such dynamics are
consistent with findings from other decentralized forestry
programs, where formal institutions often mask underlying
inequalities in participation (Larson and Ribot 2007;
Massiri et al. 2023).

Inclusiveness improved through the establishment of
women’s groups, which engaged in small-scale enterprises
such as handicrafts, although their opportunities remained
constrained by limited market access and financial
resources. At the same time, livelihood participation at the
broader community level was limited, as most households
relied on forest resources primarily for subsistence rather
than commercial purposes. As shown in Figure 4, only a
minority of households actively engaged in commercial

forest use, indicating that forest resources were primarily
used to meet subsistence needs. The underlying factors for
this limited engagement are discussed in the subsequent
section.

Socio-economic outcomes

FP III aimed to improve community welfare by
promoting sustainable land-use practices, particularly land
rehabilitation, agroforestry development, and the use of
organic fertilizers. These interventions were implemented
in ecologically sensitive areas, including riparian buffers,
spring catchments, and steep slopes. Nevertheless,
challenges persisted: many households continued to
cultivate riverbanks and slopes exceeding 30° to meet
immediate livelihood needs. Such practices jeopardize
ecosystem services and highlight the tension between
short-term  economic  necessities and  long-term
conservation objectives. As illustrated in Figure 5,
cultivation in critical zones remains common across several
clusters, underscoring the limited effectiveness of
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institutional safeguards in curbing environmentally harmful
practices.

The agricultural activities within the National Park,
predominantly cocoa, coffee, and candlenut, are largely
concentrated in designated traditional zones. These zones
formally recognize long-standing community access and
existing land use. Under the FP Il framework, these
activities are regulated through conservation agreements to
ensure they remain sustainable and do not encroach on the
national park’s core.

With respect to livelihood participation, FP III
encouraged the adoption of sustainable agricultural
innovations. Agroforestry systems and organic fertilizer
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Clusters 2 and 3, where adoption exceeded 40% of
surveyed households. Women’s groups and LPKDs
contributed through small-scale enterprises such as
handicrafts and organic fertilizer production, reflecting
progress toward gender inclusion. However, their economic
contributions remained constrained by limited access to
markets and capital. The uptake of other practices,
including biopesticides and soil-water conservation
techniques, was relatively modest. As shown in Figure 6,
adoption patterns varied substantially across clusters,
indicating that while structural participation improved,
livelihood participation and technological integration were
uneven.

practices were increasingly adopted, particularly in
The Indonesian Ministry
of Environment and v
Forestry (KLHK)
Central Project Executive
Government Agency
Level
Supporting biodiversity
and climate research
Deconcentration Decentralization
v v A J
Lore Lindu Palu Poso Water Social Forestry and Regional Technical ) .
Regional National Park Sheed Environmental Implementation NGO Consortium Higher Education
Government Authority Min?ﬁer.r:ent Partnership Center of MUnlt for Fo;ejt " Consortium
Level Biod\versilytcpnﬁewation uthority Sulawesi Region :nigfmefl: TI

management in Lore e gl acllitation of fores

LindugNa!ionaI Park Wat(hershed re[labnt_athon Improvement OffOT?S" management in protected Participatory village Conducting biodiversity
in the upper Lore Lindu adjacent Communities' Well- forests and production planning facilitation and climate research
watershed being Torests
L .
Y
LA 48 Village Governments within the Lore Lindu
Landscape targeted by the project
[
Site level ﬁ

40 Village-Based
Conservation
Management

Institutions

« 75 Agroforestry
Farmer Groups;

« 39 Land Rehabilitation
Groups

¢ 14 Social Forestry Organizations/Entities;
¢ 22 Women's Community Groups

Figure 3. Structure of community-based collaborative governance in the Lore Lindu Landscape, Indonesia
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B Subsistence Utilization 51.94% 61.60% 21.00% 38.93% 33.33% 48.00%
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Figure 4. Profile of beneficiary respondents in forest product utilization projects
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Figure 5. Land use practices for plantations and agriculture within protected areas by project beneficiaries
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Figure 6. Description of sustainable agricultural practice by project beneficiary respondents

The economic outcomes of FP III also varied. On
average, forest-based activities contributed to 28.23% of
household income, with the highest share in Cluster 1
(41.8%) but involving only 6.22% of households. By
contrast, Cluster 6 showed much broader household
participation (35.3%) with moderate income contributions.
As presented in Table 3, forest-derived income generally
remained supplementary rather than a primary livelihood
source.

This pattern indicates that higher income contributions
were concentrated among a small number of households,
while broader participation was associated with more
modest income gains. The findings revealed that during the
implementation of FP III, poverty levels among surveyed
households declined, suggesting a positive socio-economic
contribution of the program. Nevertheless, this outcome
cannot be attributed solely to FP III, as broader economic
trends and other government interventions may also have

played a role. What is notable, however, is that the rate of
poverty reduction among FP III respondents was higher
than the decline reported in official BPS statistics for the
same period. This indicates that FP III likely reinforced
existing poverty alleviation efforts, even though its impacts
were uneven across clusters. Significant reductions were
recorded in Clusters 2-5, whereas decreases in Cluster 1
were not statistically significant (Table 4).

To provide a clearer cross-cluster perspective, Table 5
summarizes socio-economic outcomes, including adoption
of sustainable practices, household engagement in
commercial forest use, average forest income, and changes
in PPI scores. This comparison highlights that FP III’s
socio-economic impacts were unevenly distributed: some
clusters demonstrated broad-based adoption and
measurable poverty reduction, while others showed limited
livelihood improvements despite higher average income
contributions.
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Table 3. Summary of forest-related income and economic contribution
Total Villages with Number of Average forest Std Average Std.
. respondents . . oo .
Cluster villages  forest-related commercially using income per deviation  contribution deviation
M o, o,
(N) income (n) forest products respondent (IDR) (IDR) (%) (%)
Cluster 1 6 3 6.22% 1,653,889 1,347,181 41.77 33.41
Cluster 2 9 8 9.12% 730,781 511,923 24.67 9.43
Cluster 3 13 6 10.74% 937.083 745,202 24.46 19.31
Cluster 4 5 2 2.67% 791,000 330,825 23.56 5.49
Cluster 5 10 7 21.83% 1,128,120 676,228 30.70 18.25
Cluster 6 5 3 35.33% 1,472,920 558,518 29.13 22.84
Total 48 29
Table 4. Descriptive comparison of PPI score changes across clusters
o,
) Std. Std. Error 95% Conﬁdent Interval of Sig. (2-
Pair Mean . Difference t df <
Deviation Mean tailed)
Lower Upper
CL1 Before - CL1 After 0.01667 0.01751 0.00715 -0.00171 0.03504 2.331 5 0.067
CL 2 Before - CL 2 After 0.02778 0.01481 0.00494 0.01639 0.03916 5.625 5 0.000
CL 3 Before - CL 3 After 0.03154 0.00899 0.00249 0.02611 0.03697 15.653 12 0.000
CL 4 Before - CL 4 After 0.09000 0.01000 0.00447 0.07758 0.10242 20.125 4 0.000
CL 5 Before - CL 5 After 0.03500 0.00850 0.00269 0.02892 0.04108 13.024 9 0.000
CL 6 Before - CL 6 After 0.03400 0.00894 0.00400 0.02289 0.04511 8.500 4 0.001
Note: CL: Cluster
Table 5. Socio-economic outcomes of FP III across clusters
o Change
. Use of Soil and Households Average Contribution in
Adoption of . Use of . forest of forest
organic . . . water with . . poverty
Cluster agroforestry A biopesticides . . income per income to
fertilizer conservation commercial rate
(%) (%) (%) (%) forest use (%) household household (PPI
° ¢ ®) (IDR/month) income (%) %) ’
Cluster 1 38.89 30.33 1.11 4.23 6.22 1,653,889 41.77 -1.67
Cluster 2 65.24 55.21 2.89 3.02 9.12 730,781 24.67 -2.78
Cluster 3 70.38 73.56 3.21 13.18 10.74 937,083 24.46 -3.15
Cluster 4 42.93 37.33 2.67 0.00 2.67 791,000 23.56 -9.00
Cluster 5 51.33 47.00 5.83 4.00 21.83 1,128,120 30.70 -3.50
Cluster 6 33.33 44.33 8.67 6.33 35.33 1,472,920 29.13 -3.40

Institutional capacity and sustainability

FP 1II significantly expanded the organizational
landscape in the Lore Lindu area by establishing 40 Village
Conservation Institutions (LPKD), 75 agroforestry groups,
39 land rehabilitation groups, and 22 women’s groups. In
addition, several social forestry organizations (such as
HKm and HD groups) had been established earlier but
were also incorporated into FP III interventions. In terms of
institutional capacity, both newly established and pre-
existing groups demonstrated relatively similar levels of
capacity, as FP III provided systematic training, technical
assistance, and participatory planning across all
organizations. The critical challenge concerns not their
current functionality but their long-term sustainability once
external facilitation and resources are withdrawn.

Despite these achievements, institutional performance
remained uneven across governance levels. Central
technical agencies such as BBTNLL, BPDAS Palu Poso,

and BPSKL continued to dominate facilitation, while
regional FMUs, which are mandated to bridge national
policies with local implementation, were only marginally
involved, particularly in non-park areas. This imbalance
reflects a fragmented governance arrangement, where local
groups received technical support but lacked consistent
coordination and oversight from regional institutions.
Weak market linkages and limited access to finance further
constrained the ability of these community organizations to
sustain economic activities beyond project facilitation.
These patterns raise questions about the long-term
sustainability of FP III’s institutional impacts. While
community-based groups have improved structural
capacity, their effectiveness depends on stronger vertical
and horizontal linkages among central, regional, and local
actors. Without clear role division, FMUs cannot function
effectively as bridging institutions, and community
organizations risk becoming dependent on project-based
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support. In line with the principles of polycentric
governance (Ostrom 2010; Carlisle and Gruby 2019),
sustaining FP III outcomes will require enhancing
coordination across scales, empowering FMUs, and
ensuring that local institutions gain access to markets and
financial services. Such measures are essential to transform
the short-term gains of project facilitation into long-term
institutional resilience.

Discussion

This study confirms that collaborative forest
governance under the FP III project has strengthened multi-
stakeholder collaboration, enhanced sustainable forest and
land management practices, and contributed to local
livelihoods in the Lore Lindu Landscape. These findings
are consistent with a broader body of literature showing
that collaborative governance can serve as an effective
approach to managing complex landscapes by fostering
joint decision-making, trust-building, and accountability
among diverse actors (Winter et al. 2021). Similar to
experiences in other regions of Southeast Asia, effective
collaborative governance requires both vertical linkages
across government levels and horizontal cooperation
among local institutions to ensure inclusivity and
legitimacy (Sattler et al. 2016; Dressel et al. 2021; Cid et
al. 2024).

From a socio-economic perspective, the FP III program
has promoted agroforestry and sustainable land-use
practices, yet the average contribution of forest-based
activities to household income remains modest (28.23%).
This is consistent with recent reviews showing that while
community forestry strengthens natural capital, livelihood
benefits often remain limited unless complemented by
market access, financial services, and institutional support
(Morse and McNamara 2015; Hajjar et al. 2021). This
result echoes findings from community forestry initiatives
in Java and Kalimantan, where benefits to household
livelihoods were also uneven and often supplementary
rather than primary sources of income (Santika et al. 2019;
Tando et al. 2022). Comparable outcomes are reported in
Bangladesh’s Sundarbans co-management initiatives
(Begum et al. 2021) and in Sub-Saharan Africa, where
community-based natural resource management enhances
ecological outcomes but faces persistent barriers in market
access and value addition (Musavengane et al. 2019;
Chirenje et al. 2020). In Latin America, co-management in
the Paraguayan Pantanal similarly demonstrated strong
conservation  outcomes  but  limited  livelihood
improvements without market linkages (Eufemia et al.
2019). These cross-regional insights highlight that the
challenges observed in Lore Lindu are not unique, but
reflect a wider global pattern in which ecological gains are
often not matched by equitable economic benefits.

However, a contrasting perspective emerges in Nepal,
where community forestry has yielded more substantial and
sustained  livelihood benefits. Nepal’s model is
characterized by high levels of community autonomy,
legally recognized forest user groups, and decentralized
governance arrangements that grant local institutions
secure rights to manage and commercialize forest products
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(Ojha et al. 2016; Paudyal et al. 2017). Over several
decades, these institutional features have enabled stronger
socio-economic empowerment and accountability at the
local level. Compared to this experience, the more modest
livelihood outcomes observed in Lore Lindu reflect the
constraints of collaborative governance implemented
through time-bound, project-based interventions, rather
than shortcomings of the collaborative approach itself. This
comparison underscores the importance of long-term
institutionalization and tenure security in enabling
collaborative forest governance to deliver equitable
economic benefits. These cross-regional insights highlight
that the challenges observed in Lore Lindu are not unique,
but reflect a wider global pattern.

These modest livelihood outcomes also help explain
why only a minority of households engaged in commercial
forest wuse. Local cultural orientations emphasize
subsistence reliance on forest resources rather than their
commercialization, while limited market access further
constrains opportunities for income generation. In addition,
households involved in commercial forest use may not
have been adequately represented in FP IIl-facilitated
groups, which could have reduced the visibility of such
activities in the study. Similar dynamics of subsistence
dominance and weak market integration have been
documented in social forestry programs across Indonesia
and other tropical regions (Musavengane et al. 2019;
Santika et al. 2019; Tando et al. 2022). These findings
underscore the importance of addressing both cultural and
structural barriers if community forestry is to contribute
more substantially to household economies.

The uneven distribution of benefits was particularly
evident in cluster 1, where forest-related income made up a
large share of household income but involved only a small
fraction of households. This indicates that commercial
forest use was concentrated among a limited subset of
respondents who relied on forests as their primary
occupation, while most households continued to treat
forests mainly as a source of subsistence. When comparing
across clusters, however, average forest income per
respondent did not differ substantially, suggesting that the
key distinction lies less in income levels and more in the
number of households engaged and the extent to which
forest use formed part of their main livelihood strategy.

A key factor explaining these limited economic
outcomes is local elite capture. In several villages, project-
supported groups were dominated by village officials and
their affiliates, while many forest-dependent households
remained excluded. This was largely due to the fact that
group formation and membership were determined by the
village head, who often prioritized village apparatus or
family members. Project facilitators had little scope to
intervene in  these arrangements, and political
considerations, such as securing support for future village
head elections, also influenced membership composition.
This mirrors patterns observed in other parts of Indonesia,
where local elites often monopolize community forestry
institutions (Larson and Ribot 2007; Massiri et al. 2023),
and is consistent with findings from Laos, where REDD+
consultations reproduced existing power asymmetries
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(Sawathvong et al. 2024). Such dynamics highlight how
formal participation structures can obscure underlying
inequalities, ultimately constraining the equitable
distribution of benefits and eroding community trust in
governance institutions. Global studies reinforce that
without  transparent and inclusive = mechanisms,
collaborative governance risks reinforcing rather than
reducing structural inequities (Bixler et al. 2018; Armitage
et al. 2020).

The trade-offs documented in FP III also reflect the
wider difficulty of reconciling ecological objectives with
immediate livelihood needs. Despite project efforts, many
households continue to cultivate steep slopes and riparian
zones to secure short-term income. primarily due to land
scarcity that compels cultivation in ecologically fragile
areas and the prevailing perception that riparian zones offer
higher soil fertility, despite being formally designated as
protected. These ecologically sensitive lands have therefore
become priority targets for agroforestry interventions and
rehabilitation programs, which aim to balance livelihood
security with ecological restoration. Similar challenges
have been documented in Indonesian social forestry
programs (Lawasi 2024; Robert et al. 2024) and in other
tropical regions such as Latin America (Eufemia et al.
2019) and Africa (Musavengane et al. 2019). These
findings affirm that technical training and institutional
facilitation alone are insufficient to drive behavioral
change; broader structural support is needed in the form of
enabling policy frameworks, access to finance, and
sustainable market development (Ojha and Hall 2023). This
aligns with the principles of adaptive co-management
(Armitage et al. 2020), which emphasize iterative learning,
flexibility, and the integration of local knowledge into
governance processes.

The limited role of Forest Management Units (FMUs)
observed under FP III is also rooted in structural and
policy-related constraints. Many FMUs in Indonesia
remain underfunded and understaffed relative to the
extensive mandates assigned to them, which include forest
planning, protection and patrol, conservation, land
rehabilitation, and community empowerment. Compared to
central government technical units under the Ministry of
Forestry, such as national park authorities and watershed
management agencies, FMUs often lack sufficient
personnel, operational budgets, and technical resources to
perform these functions effectively. These capacity
constraints are further reinforced by recentralization
tendencies following Law No. 23/2014, the Job Creation
Law (Law No. 11/2020), and its implementing regulation
PP No. 23/2021, which shifted administrative authorities
and strengthened central oversight in forest governance. As
a result, while FMUs are formally designated as key
operating and bridging institutions on the ground, their
practical role in collaborative governance remains limited.
Addressing this structural imbalance is critical if FMUSs are
to fulfill their intended function in sustaining collaborative
forest governance beyond project-based interventions.

The evolving role of government from direct
management toward technical facilitation (Ramadhan et al.
2023a) illustrates the logic of polycentric governance
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(Ostrom 2010), where multiple centers of authority can
enhance resilience if they operate in synergy (Carlisle and
Gruby 2019). In Lore Lindu, this requires that central units
such as BPSKL and BPDAS Palu Poso work in closer
coordination ~ with FMUs, while simultaneously
empowering FMUs to fulfill their bridging role between
policy frameworks and community practices (Massiri et al.
2020; Ramadhan et al. 2023b). Strengthening FMUs’
functional authority is critical to ensure that collaborative
governance can persist beyond project cycles.

Overall, the findings generate several concrete policy
directions. First, there is a need to establish clear
coordination mechanisms between central and regional
agencies to reduce overlapping mandates and enhance
accountability. Second, greater emphasis should be placed
on market facilitation and value-chain development to
support the economic viability of community enterprises
and agroforestry products. Third, sustained capacity
building and organizational strengthening—especially for
women’s groups, LPKDs, and small-scale enterprises—are
essential to ensure inclusivity and long-term institutional
resilience. Finally, transparent and accountable decision-
making mechanisms are required to address elite capture
and guarantee fair participation of forest-dependent
households. These recommendations align with global
evidence from Southeast Asia (Sawathvong et al. 2024),
Sub-Saharan Africa (Musavengane et al. 2019), and Latin
America (Sattler et al. 2016; Eufemia et al. 2019),
reinforcing that durable collaborative governance depends
on institutional pluralism, strong local capacity, and
context-specific coordination across scales.

This study thus contributes not only to understanding
the dynamics of FP III in Lore Lindu but also to wider
debates on the effectiveness of collaborative and
polycentric governance in biodiversity-rich landscapes of
the Global South. Nevertheless, some limitations remain.
The relatively short implementation period does not yet
capture long-term institutional dynamics after donor exit,
while local political factors and policy uncertainties were
not systematically assessed. Future research should
therefore adopt longitudinal and comparative designs
across multiple landscapes to identify the enabling
conditions under which collaborative governance can
simultaneously sustain ecological integrity and strengthen
community livelihoods.

Following the conclusion of the FP III project in 2024,
the sustainability of its interventions increasingly depends
on the institutional legacy left behind rather than on
continued external facilitation. The persistence of
transformative outcomes, such as the average 28.23%
contribution of forest-based activities to household income,
will largely be shaped by post-project governance
arrangements. This study suggests that a critical transition
is required from project-driven facilitation toward more
autonomous management by community-based institutions,
including cooperatives and village-owned enterprises
(BUMDes). In addition, the long-term integration of
collaborative activities into the routine functions and
budgetary planning of FMUs and BBTNLL is likely to
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influence whether socio-economic gains are sustained or
gradually diminish over time.
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